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Abstract.

Gaining an understanding of the application's quality and meeting, the user's needs are crucial in the
development of applications. To enhance the quality of applications, it is important to comprehend the
requirements of the users. One effective approach for achieving this is through the utilization of
application review-based sentiment analysis (SA). In this study, the objective was to assess students’
opinions regarding mobile applications of universities in order to update and maintain them accordingly.
Mobile applications of universities have become an integral part of students’ lives, thus making it
imperative to analyze user comments on these apps for SA purposes, where student input is crucial for
assessing the effectiveness of educational institutions. This paper presents a machine learning (ML) based
approach to sentiment analysis on students’ evaluation of higher education institutions. The study
analyzes a corpus containing approximately 275 student reviews written in Arabic, It also evaluates the
performance of three ML techniques, including K-Nearest Neighbors (K-NN), Decision Tree (DT), and
Random Forest (RF) using an accuracy, precision, recall, and f-score measures. In addition, the study
compares one method of labeling the data for ASA, including manual labeling by humans, labeling by Bard
Google and labeling by ChatGPT. Experimental results show that the K-NN technique performed the best,
achieving an accuracy of 74.91% by ChatGPT models for Arabic sentiment analysis (ASA). Moreover,
utilizing proposed active labeling method with Bard Google achieved higher accuracy compared to other
labeling methods. The study proposed study suggests that the K-NN technique with ChatGPT models and
proposed active labeling method are effective approaches for ASA by ChatGPT. It is indicated by the
empirical results that promising results are yielded on the evaluation of students’ opinions of higher

educational institutions by an ML based approach.

Keywords: Arabic Sentiment Analysis, Higher Fducational, Bard Google, CharGPT,

Machine learning.
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I.  Introduction

Over the past few years, there has been a growing fascination with sentiment analysis (SA) within the field
of text mining. It has gained popularity as a prominent research area in higher education, specifically in the
realm of opinion mining. This field focuses on analyzing and comprehending students’ opinions regarding
their educational institutions, aiming to enhance the decision-making process by improving its overall quality.
This study aimed to investigate the utilization of SA in higher education by conducting a comprehensive
analysis. It sought to identify and categorize the commonly employed and effective SA techniques and
methods within the higher education domain. SA involves employing natural language processing techniques,
text analysis, and statistical methods to analyze subjective information, such as opinions, attitudes,
impressions, and emotions. Its purpose is to extract and categorize students’ opinions and emotions, which
are crucial in various aspects [1]. This approach finds wide application in processing, searching, and extracting
factual information from diverse platforms such as blogs, Google Play , Tumblr, Instagram, Twitter, Facebook,
and more [2]. As students form a significant part of universities, their perspectives and opinions play a vital
role in enhancing teaching and addressing institutional challenges and concerns. Therefore, evaluating
student opinions in digital educational resources and learning environments becomes essential for assessing
the institution, teachers, and teaching effectiveness. Smartphone applications have become increasingly
integral to our daily lives, experiencing a surge in usage. The Google Play Store is a widely recognized platform
that provides access to a diverse range of Android applications. Among these applications, those related to
higher education play a crucial role in enhancing the delivery of services to students with greater efficiency
and effectiveness [3]. In SA tasks, text records are categorized into three classes: positive, negative, or neutral,
representing different levels of text polarity [4]. There are two primary approaches to conducting SA: lexicon-
based sentiment analysis (LBSA) and ML Arabic sentiment analysis (MLSA). LBSA utilizes a vocabulary
dictionary to calculate the polarity of each text record, while MLSA relies on ML models to predict the polarity
of text records. Although MLSA is more efficient, it requires human-annotated data for training on polarity
prior to the prediction process [4]. SA encounters a challenge when it comes to capturing the experiences of
university students in higher education. Presently, numerous companies have emerged with the advent of
artificial intelligence, offering a range of tools designed to assist students in their higher education journey.

Among the most renowned tools in this domain are those powered by artificial intelligence, such as
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Lectomate1, Qonqurz, Quetab 3, Dunno 4, Conker 5, Tutor Al Resoomer7, Lectomate 8, Gistvid ° [10]. The
Arabic language holds significant popularity and widespread usage, making it crucial to employ SA tools for
Arabic adoption. However, the complexity of the Arabic language, including its morphology, structure, and
variations, poses challenges. Further efforts are needed to improve Arabic language SA [1]. In this study, a
specific Arabic dataset was manually collected and intentionally annotated SA tasks. The K-Nearest Neighbors
(K-NN), Decision Tree (DT), and Random Forest (RF) algorithms were utilized to conduct ASA. The study
focused on the challenges faced in SA within higher education institutions, with a specific focus on mobile
applications in Yemeni universities. The models were evaluated using accuracy metrics for ML evaluation, and

a comparison among the three models revealed the superiority of the K-NN algorithm with ChatGPT.

The structure of this paper is as follows. Section 2 provides an overview of recent studies on SA that
utilize app feedback data from Google Play, with particular emphasis on the Arabic language. Section 3
presents the proposed models and methods, including a brief description of the dataset and the preprocessing
techniques employed. The findings and discussions of the experiments are presented in Section 4. Lastly,

Section 5 presents the conclusions of the study.

1. LITERATURE REVIEW

To identify the research gap in SA, we conducted a thorough review of important and relevant studies. SA
is the process of extracting patterns from textual data, which can include categorizing and interpreting
sentiment into negative, positive, or neutral comments using techniques such as ML. With the increasing
availability of user information on the web, including social networks and other platforms, SA has become an
important tool for understanding user opinions and behaviors. Many studies have focused on developing

solutions for SA based on ChatGPT and Bard Google. Additionally, reviews on SA are often based on various

! https://topai.tools/t/bloombot-ai

z https://topai.tools/t/qonqur /

3 https://topai.tools/t/quetab

¢ https://topai.tools/t/Dunno

> https://topai.tools/t/conker

° https://topai.tools/t/tutor-ai

7 https://topai.tools/t/resoomer-com

8 https://topai.tools/t/lectomate

? https://topai.tools/t/Gistvid
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platforms, such as Google Play. By exploring these studies and platforms, we aim to contribute to the field of
ASA and provide a more effective and accurate approach to analyzing sentiment in Arabic text. In [1] the
previous study explored the challenges of SA in Arabic language and the lack of research on ASA compared to
English and other Latin languages. The study proposed a new approach to analyzing sentiment in Arabic script
using the comments dataset of users of some mobile applications reviews available on the Google Play Store.
The approach involved improving algorithms such as the Levenshtein distance (LD) algorithm for data
preprocessing and combining it with the K-NN algorithm. The study conducted experiments to investigate the
impact of utilizing the K-NN and LD algorithms for ASA on mobile applications reviews effectively. The results
showed that the K-NN with LD algorithm achieved the highest accuracy, recall, precision, and F-score
evaluation measures. The study demonstrated the potential of the proposed approach to improve the
accuracy and effectiveness of SA in Arabic text. In [2], the previous study aimed to understand customer
opinions towards mobile banking services' applications and to improve and maintain these applications. The
study used application review-based SA to analyze user comments collected from banking mobile apps on
Google Play Store. The dataset was labeled manually into three classes: positive, negative, and neutral. ML
techniques, including NB, KNN, DT, and SVM models, were utilized for ASA. The NB model outperformed the
other algorithms, achieving the highest accuracy, recall, precision, and F-score measures. The study
demonstrated the potential of using SA to understand user requirements and improve application quality in
mobile banking services. In[4], the study introduces a machine learning (ML) based method for SA, focusing
on students’ evaluations of higher educational institutions. The researchers analyze a dataset consisting of
approximately 700 student reviews written in Turkish. They employ conventional text representation
schemes and ML classifiers in their analysis. In the experimental analysis, three conventional text
representation schemes (term-presence, term-frequency, and TF-IDF) and three N-gram models (1-gram, 2-
gram, and 3-gram) are considered alongside four classifiers (support vector machines, Naive Bayes, logistic
regression, and RF algorithm). Additionally, the predictive performance of four ensemble learners (AdaBoost,
Bagging, Random Subspace, and voting algorithm) is evaluated. The empirical findings demonstrate that the
ML based approach shows promising results in assessing students' evaluations of higher educational
institutions. In [5], the study aimed to systematically review the recent advancements in the application of SA
in higher education. The primary objectives were to categorize the commonly used and successful SA
techniques and methods within the higher education domain. The researchers conducted a systematic

mapping review of 840 articles, ultimately selecting 22 relevant studies based on predetermined criteria. The

2024 5s55: Jo¥1 aaall 2 kel ISSN: 2958-809X  EISSN: 2958-810m




ogloelld 1ao

A1 Aillg &y wa el
sLa3 Aaly — ilaglally ol 285 Luotich 2IS (e ims - LoSma dpole Alma

findings indicated that the selected studies primarily focused on six domains in applying SA within higher
education, with a particular emphasis on evaluating teaching quality. The study also revealed that the
utilization of specific SA techniques could prove to be a valuable tool for institutions in addressing specific
learning challenges, improving the quality of higher education institutions, and evaluating the teaching
process and teachers' performance. In [6], to analyze healthcare researchers' emotions towards ChatGPT, the
researchers utilized the pre-trained BERT (Bidirectional Encoder Representations from Transformers) model
and conducted SA and topic modeling on social media posts. In [7], the researchers conducted an initial
assessment of ChatGPT's ability to comprehend opinions, sentiments, and emotions within the text. This
evaluation included four settings: standard evaluation, open-domain evaluation, polarity shift evaluation, and
sentiment inference evaluation. To carry out this evaluation, they utilized 18 benchmark datasets and 5 SA
tasks, comparing ChatGPT, performance with fine-tuned BERT and other state-of-the-art models in end-task
scenarios. Additionally, they conducted human evaluation and presented qualitative case studies to gain
further insight into ChatGPT's SA capabilities. In [8], the researchers utilized BERT and ChatGPT to perform SA
on Lyme disease. Their study provides a practical guide to conducting SA in the domain of tick-borne diseases
using Natural Language Processing (NLP) techniques. The researchers aimed to demonstrate how the
occurrence of bias in the discourse neighboring chronic manifestations of the disease can be evaluated. They
used a dataset of 5643 abstracts from academic journals on the topic of chronic Lyme disease to show the
steps involved in conducting SA using pre-trained language models with Python. The researchers validated
their preliminary results using interpretable ML tools and a novel methodology that employs emerging state-
of-the-art large language models like ChatGPT. In [9], the researchers aimed to investigate whether ChatGPT
could effectively replace human-generated label annotations in social computing tasks, potentially reducing
the cost and complexity of such research. To test this, they used ChatGPT to re-label five influential datasets
covering SA, stance detection (twice), bot detection, and hate speech. Their findings suggest that ChatGPT
does have the potential to handle these annotation tasks, although there are still some challenges to
overcome. Overall, ChatGPT achieved an average accuracy of 0.609, with the highest performance observed
in the SA dataset, correctly annotating 64.9% of tweets. However, the researchers noted significant variation
in performance across different labels. This study has the potential to inspire new avenues of analysis and
serve as a foundation for future research exploring the use of ChatGPT for human annotation tasks. However,
the present study showed us a main motive to investigate the impact of ChatGPT on the analysis of sentiment

of the Arabic language.
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. Methodology

This study aimed to investigate the impact of ChatGPT and Bard Google on ASA. It included 275
comments. The proposed method for labeling ASA using ChatGPT and Bard Google involves two different
approaches, which are outlined below. The approach consists of five main phases, as illustrated in Fig. 1. In
this paper, there are several stages. In the initial stage, the researchers collected “student comments” and
review data for several mobile applications in Yemeni universities taken from the Google Play Store for the
period from August 15, 2023 to September 10, 2023. The data was extracted and collected manually for six
different Yemeni universities applications, which are available on Google Play. The list includes (Sana’a
University, Thamar University, University of Science and Technology, Yemeni Jordanian University, Queen

Arwa University, and Unified Electronic Coordination Portal for Yemeni Universities.
A. Data collection

This is the first phase of the approach. It included only aggregated Arabic reviews. The total number of
reviews was 300 extracts from Google Play, 275 were considered. Table 1 shows statistics for reviews based
on their apps.

B. Labelingmanually by humans, Labeling by ChatGPT, and Labeling by Bard Google.

The second phase was divided into three approaches as follows:

®  labeling manually by humans

This approach involves manually labeling Arabic text for SA by human annotators. The results show that
the majority of the selected comments are classified as positive, with 150 positive records. The number of
negative records is 102, while the number of neutral records is 23. Therefore, this approach involves
labeling Arabic text for SA manually by human annotators. The annotators read and analyze the text to
determine the sentiment expressed and label it as positive, negative, or neutral. This approach serves as a

benchmark for evaluating the accuracy of the other labeling approaches.
®  Labeling by ChatGPT

A novel approach to labeling for ASA utilizing ChatGPT. In this paper, we propose one method for
investigating labeling of ASA using ChatGPT as follows:
This approach involves using ChatGPT to label Arabic text for SA. The results show that the majority of the
selected comments are classified as positive, with 156 positive records. The number of negative records is 99,
while the number of neutral records is 20. This approach involves using ChatGPT, a state-of-the-art natural

language processing model, to label Arabic text for SA. ChatGPT is used to classify text into positive, negative,
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or neutral sentiment categories. Overall, the proposed approach aims to investigate the effectiveness of
labeling approaches by ChatGPT for ASA. The use of ChatGPT, a highly advanced natural language processing

model, provides an opportunity to improve the accuracy and efficiency of labeling for ASA.

4 N\
Data Collection
\§ J
\,I
s 4 N
Labeling used manually by humans and Labeling using
ChatGPT and Labeling using Bard Google
|\ 1 J
{ W N\
Preprocessing
\ 7
s 2
TF-IDF
. J
{ ¢ N\
Machine learning
. 7
Fig. 1. Data collection and preprocessing steps.
TABLE 1. STATISTICS OF THE ARB-APPS COMMENTS DATASET.
No Applications Name Arabic Name Comments Number
1 | Sana’aUniversity ° slais dasl> 72
2 | Thamar University"' el aals 127
3 | UST-DEV-TEAM" L5 5Sally oglall daals 18
4 | ALSHIBANI Group" A Aked)! Analal 3
5 | QAU Dev." 69! ASIL) Faals 42
6 | YCIT-HE." a1 il Al 13
Comments Total 275

10 htps://play.google.com/store/apps/details?id=libosft.ye.com.sanaunif2

! https://play.google.com/store/apps/details?id=thamar.univ.studentgate

” https://play.google.com/store/apps/details?id=com.saqib.uststudentapp

" https://play.google.com/store/apps/details?id=com.it.group

" h[[ps://pIay.google.mm/store/apps/de!ails?id:edu.qau.queenarwauniversi[y.yemen
' https://play.google.com/store/apps/details?id=org.ycit_he.p.nasseq
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® Llabeling by Bard Google

This is a novel approach to labeling for ASA utilizing Bard Google. In this paper, we propose one methods
for investigating labeling of ASA using on Bard Google as follows: This approach involves using the Bard
Google to label Arabic text for SA. The results show that the majority of the selected comments are classified
as positive, with 135 positive records. The number of negative records is 89, while the number of neutral
records is 51. This approach involves using Bard Google, a state-of-the-art natural language processing model,
to label Arabic text for SA. Bard Google is used to classify text into positive, negative, or neutral sentiment
categories. Overall, the proposed approach aims to investigate the effectiveness of labeling approaches by
Bard Google for ASA. The use of Bard Google, a highly advanced natural language processing model, provides

an opportunity to improve the accuracy and efficiency of labeling for ASA.
C. Pre-processing

In the third phase, the dataset is preprocessed by removing stop words, stemming, and applying other text
normalization techniques. Data pre-processing is a crucial step in enhancing and extracting meaningful
insights from data. This step helps remove inconsistencies and errors that may be present in the data, which
can affect the accuracy of the analysis. There are several techniques involved in data pre-processing, which are
summarized as follows [1]: Table 2. shows example of review data and Table 3 shows dataset statistics that

have been preprocessed.

® Removal: This involves removing any irrelevant or redundant data that does not contribute to the
analysis.

® Folding of Case: This step involves converting all the text data to a standard case; typically
lowercase, to reduce the number of unique words in the dataset.

® Tokenization: This step involves breaking down the text data into individual words, known as
tokens, to facilitate analysis.

® Stop Word Filtering: This technique involves removing commonly used words, known as stop
words, from the dataset, as they do not add any significant value to the analysis.

®  Rooting or Stemming: This step involves reducing the words in the dataset to their root form,

which helps to reduce the number of unique words and improve the accuracy of the analysis.
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TABLE 2. EXAMPLE OF REVIEW DATA.

ID Original Comments Sentiment Polarity
12 LLyl Lol Iz 538 il Ll s lon Tt s3lien 8,85 deg)ll ded § Bardas
.999.99 danlxll U] Positive
32 slaiio Anala § el Clald ousld o 4, o5 Y Negative
250 bl LI ke 1Sy 5Laitl ks e 5led Analed LS call Positive
264 By J 39 0la gl o Jemaedll L) el dny (pe Guedal] 112 05511 93 Positive
186 Nagaseadl @bl Jyad 45 b1 (1S 192 Neutral
98 tad midy¥y add danlll jlass ylas mudsle malind! Negative

TABLE 3. DATASET STATISTICS WHICH HAVE BEEN PREPROCESSED.

Unique word 2326
Not Letter 19
Punctuation 32
Stopword 473
Stemming word 1586
Not Stemming 216

D. Features Extraction:

TF-IDF algorithm is the fourth phase of the proposed approach. This algorithm is used to determine the
importance of words in the dataset. It calculates the TF-IDF value for each word based on its frequency in the
documents within the dataset. The TF-IDF value is increased for words that appear in fewer documents and
decreased for words that appear in more documents. This technique is used to determine the significance of
words in representing the text dataset and to reduce the impact of common words that do not provide any

distinctive meaning [1].

E. Machine learning (ML)
In the fifth phase, and the last ML is a subfield of artificial intelligence that involves designing algorithms
that enable computer systems to learn from data and improve their performance over time without being

explicitly programmed. In SA and ML, algorithms are used to identify the sentiment expressed in a given text,
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such as whether it is negative, positive, or neutral. K-NN, DT, and RF, are all ML algorithms that can be used
for SA. Each algorithm has its strengths and weaknesses and may perform better or worse depending on the

characteristics of the data being analyzed.

®  K-Nearest Neighbors (K-NN)

K-NN is a non-parametric algorithm that classifies a given text based on the sentiment of its nearest
neighbors, which are determined based on a similarity metric such as Euclidean distance. K-NN does not
make any assumptions about the underlying distribution of the data and can be effective in SA when the data

is high dimensional and complex [1].

®  Decision Tree (DT)

DT is a popular machine-learning algorithm used for both classification and regression tasks. It models
decisions and their possible consequences in a tree-like structure. In a DT, the dataset is split based on
different attributes/features at each node of the tree. The algorithm selects the best attribute to split the data
based on certain criteria (e.g., information gain or Gini impurity) to maximize the homogeneity or purity of the
resulting subsets. The tree continues to grow by recursively splitting the data until a stopping condition is met.
This can be a predefined depth limit, a minimum number of instances per leaf, or when there are no more
attributes to split. Each leaf node represents a class or a predicted value for regression tasks. During the
prediction phase, a new instance is traversed down the tree by following the decision paths based on the
attribute values. The final prediction is determined by the class or value associated with the leaf node reached.
DT have several advantages. They are easy to understand and interpret, as the resulting tree structure can be
visualized. DT can handle both categorical and numerical data and are robust against noise and missing
values. They can also capture non-linear relationships between features. However, DT are prone to
overfitting, where they memorize the training data excessively. To overcome this, techniques like pruning or

using ensemble methods like RF can be employed [3] (Al-Ghobesi, 2025).

®  Random Forest (RF)

Random Forest (RF) is a popular ML technique that is used for both classification and regression tasks. It is
an ensemble learning method that combines multiple DT to make predictions. In a RF, a collection of DT is
created, where each tree is trained on a different subset of the data. To build each DT, a random subset of
features is selected for each split, hence the term "random” in Random Forest. This random feature selection
helps to introduce diversity among the trees and reduce the risk of overfitting. During the prediction phase,

each DT in the RF independently makes predictions, and the final prediction is determined by majority voting
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(in classification) or averaging (in regression) of the individual tree predictions. RF have several advantages.
They can handle high-dimensional datasets with a large number of features, and they are robust against
overfitting. They are also capable of capturing complex relationships between variables and handling missing
data. Additionally, RF provide estimates of feature importance, allowing insights into the relative importance

of different features in the prediction process (Omer, 2024, & Alasmari, 2023, Mleiki, 2025).

IV.  Experiments and Results

In this study, we conducted SA of Arabic text using three ML techniques: K-NN, DT, and RF. We evaluated
the performance of these techniques accuracy as the metric, and applied them to three different methods of
labeling the data for ASA. These methods included manual labeling by humans, labeling by ChatGPT, and
labeling by Bard Google. The goal of the experiment was to compare the performance of these techniques and
methods and determine the most effective approach for SA of Arabic text. The accuracy scale was used to
measure the performance of each method and technique, with higher accuracy indicating better performance.
In the following section, we present the results of the experiment and compare the accuracy, precision, recall,
and f-score measures of each technique and method, providing insights into the strengths and weaknesses of
each approach for SA of Arabic text. The baseline models used in our experiments are in Section B. All the

scripts constructed for the experiment are in RapidMiner. RapidMiner was used to create baseline models.
A. Evaluation criterion

To evaluate the effectiveness of a proposed approach, which involves using manual labeling by humans,
labeling by ChatGPT, and labeling by Bard Google, we utilized one evaluation metrics in this paper. Four
evaluation metrics have been utilized to evaluate ML models in this study. They are accuracy, precision, recall,
and f-score measures. Before evaluating the effectiveness of the prediction model, the dataset was partitioned

into testing and training sets. As shown in Eq (1), (2), (3), and (4).

TP+TN
Accuracy = —————— €)
TP+FP+TN+FN
TP
Recall = 2
eca TP+TN @)
. TP
Precision = (3)
TP+FN
F — score = 2xRecall«Precision @)
" Recall+Precision
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B. Baseline models

In the present study, we implemented four ML models as a baseline in our experiments. They are
commonly used in the classification of approaches and constructed based on the training data. Examples

include the K-NN, DT, and RF techniques.
C. Experimental results

Table 4 presents the results of different ML algorithms for SA, with each algorithm being labeled using
different methods: manual labeling by humans, labeling by ChatGPT, and labeling by Bard Google . For the K-
NN algorithm. Manual labeling by humans achieved an accuracy of 73.82%, while ChatGPT labeling achieved
a slightly higher accuracy of 74.91%. Bard Google labeling had the lowest accuracy at 66.55%. In terms of
recall, manual labeling had the highest value at 58.51%, followed by ChatGPT labeling at 56.82%. Bard
Google labeling had a recall of 54.66%. For precision, both manual labeling and ChatGPT labeling had similar
high values of 87.46% and 87.47%, respectively. Bard Google labeling had a precision of 81.15%. The F-score,
which combines precision and recall, was the highest for manual labeling at 70.11%, followed by ChatGPT

labeling at 68.88%. Bard Google labeling had an F-score of 65.32%.

TABLE 4. THE RESULTS ASA THROUGH MANUAL LABELING BY HUMANS, LABELING BY CHATGPT AND LABELING BY BARD GOOGLE USING K-NN

TECHNIQUE.
Approaches Accuracy Recall Precision F-score
Labeling using manually by humans 73.82% 58.51% 87.46% 70.11%
Labeling By ChatGPT 74.91% 56.82% 87.47% 68.88%
Labeling By Bard Google 66.55% 54.66% 81.15% 65.32%

Table 5 presents the results of different ML algorithms for SA, with each algorithm being labeled using
different methods: manual labeling by humans, labeling by ChatGPT, and labeling by Bard Google. For the DT
algorithm. Manual labeling by humans achieved an accuracy of 57.45%, while ChatGPT labeling resulted in a
slightly higher accuracy of 58.18%. Bard Google labeling had the lowest accuracy, with 53.45%. In terms of
recall, manual labeling had the highest value at 44.93%, followed by Bard Google labeling at 41.18%.
ChatGPT labeling had the lowest recall at 40.00%. For precision, ChatGPT labeling achieved the highest value
of 52.52%, followed by Bard Google labeling at 50.44%. Manual labeling had a precision of 52.06%. The F-
score, which combines precision and recall, was highest for manual labeling at 48.23%. Bard Google labeling

and ChatGPT labeling had F-scores of 45.34% and 45.41%, respectively.
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TABLE 5. THE RESULTS ASA THROUGH MANUAL LABELING BY HUMANS, LABELING BY CHATGPT AND LABELING BY BARD GOOGLE USING DT

TECHNIQUE.
Approaches Accuracy Recall Precision F-score
Labeling using manually by humans 57.45% 44.93% 52.06% 48.23%
Labeling By ChatGPT 58.18% 40.00% 52.52% 45.41%
Labeling By Bard Google 53.45% 41.18% 50.44% 45.34%

Table 6 presents the results of different ML algorithms for SA, with each algorithm being labeled using
different methods: manual labeling by humans, labeling by ChatGPT, and labeling by Bard Google. For the DT
algorithm. Manual labeling by humans achieved an accuracy of 55.64%, while ChatGPT labeling resulted in a
slightly higher accuracy of 57.09%. Bard Google labeling had the lowest accuracy, with 51.64%. In terms of
recall, Bard Google labeling had the highest value at 35.96%, followed by manual labeling at 34.31%.
ChatGPT labeling had the lowest recall at 33.67%. For precision, ChatGPT labeling achieved the highest value
of 52.31%, followed by Bard Google labeling at 50.12%. Manual labeling had a precision of 51.72%. The F-
score, which combines precision and recall, was highest for Bard Google labeling at 41.87%. Manual labeling

and ChatGPT labeling had F-scores of 41.25% and 40.96%, respectively.

TABLE 6. THE RESULTS ASA THROUGH MANUAL LABELING BY HUMANS, LABELING BY CHATGPT AND LABELING BY BARD GOOGLE USING RF

TECHNIQUE.
Approaches Accuracy Recall Precision F-score
Labeling using manually by humans 55.64% 34.31% 51.72% 41.25%
Labeling By ChatGPT 57.09% 33.67% 52.31% 40.96%
Labeling By Bard Google 51.64% 35.96% 50.12% 41.87%

.Fig. 2. This graph compares the accuracy of different labeling methods across various algorithms.

M Labeling using manually by humans

100.00%

0.00% l .

K-NN

DT FR

Fig. 2. A graphical representation of the Accuracy metrics for manual labeling by humans, labeling by ChatGPT and
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V. conclusion

This study is dedicated to analyze the Arabic sentiments of manually collected Arabic dataset. It related to
mobile applications for Yemeni universities. The SA tasks were based on the reviews collected from Google
Play Store. The machine learning models used were K-NN, DT, and RF. Thus, the advantages and
disadvantages of a particular mobile application can be seen based on its users' reviews. Several mobile
applications in Yemeni universities providers can concentrate on correcting defects and better adjustment to
the demands of their users. These methods included manual labeling by humans, labeling by ChatGPT and
labeling by Bard Google. Based on the experimental findings, the K-NN technique demonstrated superior
performance in Arabic sentiment analysis (ASA) using ChatGPT models, achieving an accuracy of 74.91%.
Furthermore, the utilization of the proposed active labeling method with ChatGPT resulted in higher accuracy
compared to other labeling methods. The study proposes that combining the K-NN technique with ChatGPT
models and employing the suggested active labeling method are effective approaches for ASA using ChatGPT.
The empirical results highlight the promising outcomes of the machine learning-based approach in evaluating
students’ opinions regarding higher education institutions. For future work, expanding the quantity of data

(big data) and incorporating Arabic and English reviews are recommended.
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A Proposed Vision for Developing the Administrative System in

Higher Education in the light of Artificial Intelligence Applications

Scientific Research

Taghreed Mahfooth Sultan Al-Zubairi

Abstract

This research aimed to plant a proposed conception for developing the administrative
system in light of artificial intelligence applications in higher education in Yemen. The
researcher explained the problem, objectives, and importance of the research, and referred to
some relevant Arabic and foreign studies. The research tool also consisted of a questionnaire
that was applied electronically, with a sample consisted of 137 individuals from higher
education institutions in Yemen. The results demonstrated a high relative importance of using

artificial intelligence in the administrative system. The research also mentioned the foundations

of the proposed conception, the most important of which were: predicting the possibilities and
imagining the desired future, taking into account that this future is variable due to artificial
intelligence applications. Realism is achieved by monitoring the current reality and basing the
goals that it seeks to achieve on available resources. Specific and prioritized goals are set based
on statistics, data, and accurate information obtained through analysis of the internal and
—— external environment. Flexibility and continuity are crucial, ensuring that the conception is an

interconnected series of overlapping processes. Continuous follow-up and evaluation are
THIS WORK IS LICENSED

necessary to track the success of the conception and assess the current situation, identifying its

Lo sl strengths and weaknesses. Several recommendations have been made, including: the
COMMONS ATTRIBUTION development of higher education in light of artificial intelligence applications focuses on
4.0 INTERNATIONAL improving the technical infrastructure to enhance administrative performance efforts and to
LICENSE. improve funding, spending, and work opportunities. The researcher also suggested providing

highly qualified specialists to support the technical aspects by fixing network damage.

key words: institutional trends, proposed vision, administrative system, higher education,

artificial intelligence applications.

2024 5s55: Jo¥1 aaall 2 kel ISSN: 2958-809X  EISSN: 2958-810m


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

ogloelld 1ao

Hled Ay — Aslaglally ooliwledl A At ) A e juiad - LeSms dpele Al

1. Introduction

The world is currently experiencing a prosperous era of science and technology, and achieving
distinctive levels of scientific and technical progress in a significant way that includes various aspects of life.
Technology has become one of the necessities of the time, the basic driver for any human progress, and one
of the most important factors in the development of human society. Today, the world is confronted with
numerous challenges that have triggered a profound transformation in humanity. The outcome of this
transformation will largely depend on how we address risks and seize opportunities. This has made the

world as an electronic village. (Ali, 2020, Al-Ghobesi, 2025)

Scientific developments and their advanced and renewable applications have created an administrative,
educational, and technical reality different from what it was in previous decades. Artificial intelligence is
considered one of the most important outcomes of the Fourth Industrial Revolution due to its multiple uses.
It is expected to open the door to limitless innovations, and this will lead to more industrial revolutions. This
radical change in human life positions artificial intelligence as the driving force behind progress, growth, and
prosperity during the next few years. The resulting innovations will establish a new world that may now
have seemed unimaginable until now. Many smart technologies based on artificial intelligence have
emerged, surpassing limits in production capabilities and effectiveness of use. Human minds have begun to
work hard and study them to develop them in service of educational institutions, benefiting them and

improving the quality of their performance (Deesing, 2017, Omer, 2024).

The trends of most institutions have shifted from traditional administrations to modern administrations
characterized by the use of technology and employing and benefiting from artificial intelligence techniques,
which in turn work to increase the efficiency of the performance of public institutions and private

universities (Luo, 2018, Alasmari, 2023).

Hence, higher education institutions in Yemen must try to develop their administrative and technical
systems, and we must interact with global changes and the modern requirements, conditions, and
necessities of the new reality and possess the flexibility necessary to advance towards the future because
they are obligated to adapt to the reality imposed by the era as, today, globalization and transformations are

using modern technologies to be the best source of information.
2. The Problem of the Research

In the present, the most universities develop their countries which have turned to improving and

developing their management systems. In this era, there is no other alternative options for these universities
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but to turn to electronic management by employing artificial intelligence in their management (Al-
Khataybah, 2015). The Fourth Industrial Revolution also brought a set of challenges, the most important of

which are outlined by (Al-Arabi and Al-Qashlan, 2009-509, Mleiki, 2025):

I Electronic Challenges: They are represented by the dangers of the Internet, which requires the

state to work to protect cyberspace.

Il. Artificial Intelligence Challenges: They are represented in the software system that will enable

machines to think and decide their actions without human intervention.

M. Geopolitical Challenges: They are represented by conflicts and divisions that will harm the

global development process.

\A Economic Challenges: They are represented by the disparity in the distribution of wealth and
income levels between social groups and occupy second place in the list of risks mentioned in the
report (2018). This requires the world to make highly efficient technologies available to all

countries.

In light of what has been mentioned above, it is clear that there is a large gap between scientific
development and technological development. Given the disability of higher education institutions in Yemen
to respond to these developments, the administrative system in higher education lacks clear-cut strategies
that are characterized by a bureaucratic nature, which makes it difficult for higher education institutions to

face challenges. The Fourth Industrial Revolution began with traditional methods of management.

In light of what has been mentioned above, the research problem is determined by answering the

following questions:

1- What is the proposed scenario for the development of the administrative system in higher education

in light of artificial intelligence applications in Yemen?

2- What are the obstacles to the proposed conception for developing the administrative system in higher

education in light of artificial intelligence applications?

3-Is there an influential relationship between artificial intelligence applications and the development of

the administrative system in higher education in Yemen?

4- What are the most important recommendations and suggestions for developing the administrative

system in higher education in light of artificial intelligence applications in Yemen?
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3. Objectives:

1- To review the proposed conception for the development of the administrative system in higher

education in light of artificial intelligence applications in Yemen.

2-To address the obstacles hindering the implementation of the proposed conception for developing the

higher education administrative system in light of artificial intelligence applications in Yemen.

3- To explain the relationship between artificial intelligence applications and the development of the

administrative system in higher education in Yemen.

4- To provide recommendations and suggestions to develop the administrative system in higher

education in light of artificial intelligence applications in Yemen.
4. TheImportance of Research:
1- The theoretical significance:

This research addresses a modern and universal topic in the Arab, regional and global countries. The
research aims to contribute to the development of a proposed conception for developing the educational
administrative system in Yemen in light of the applications of artificial intelligence. This aspect of the

research emphasizes the significance of artificial intelligence.
2-The applied importance:

The applied importance highlights the practical significance of this research, as it aims to draw the
attention of professionals in the field of higher education to the importance of employing artificial
intelligence in the administrative systems of both public and private universities in Yemen. It is also expected
that this research will benefit all decision-makers in higher education by providing them with a proposed
conception to develop the administrative system in light of artificial intelligence applications. Furthermore, it
can serve as a valuable resource for planners providing them with the necessary information to effectively
plan for the future. Additionally, it may also benefit those in charge of higher- education institutions in order

to advance education in light of artificial intelligence.
5. Theoretical framework:

The proposed conception for developing the administrative system in higher education in light of artificial

intelligence applications in Yemen provides better educational opportunities for administrators. It is used to

ISSN:2958-809X EISSN: 2958-8103 2024 guigs ¢ S soall (2l alall




oglelld Lao

ayiAiNg dy il
led Zaals — Aleglally ulaeloedl A0S0 A 248 (e yobms - 2aSmae Apale Ala

create interactive learning environments under the supervision of efficient administrative system

professionals, thereby improving their time management and efficiency. The state’s efforts to develop the

administrative system in higher education, to keep pace with the changes in the light of artificial intelligence

applications, involve the following strategies (Abu Al-Nour, 2023, Ahmed, 2025):

> W

5
6.
7.
8

1-Setting clear and relevant goals that meet the needs of education and its divisions.

Prioritizing the achievement of objectives with material capabilities.

Employing a technical approach to analysis the future prospects.

Recognizing that the future is constantly changing due to technical development and artificial
intelligence applications.

Emphasizing realism by monitoring the current reality and building upon it.

Possibilities: The conception of different activities in the educational process.

Flexibility: The perception of the greatest degree of freedom to face unrealistic changes.

Implementing continuous follow-up and evaluation to ensure ongoing improvement.

The requirements for developing the higher education system:

Developing administrative systems based on the Internet and the applications of artificial

intelligence.

Creating functions related to the management of higher education institutions based on artificial

intelligence applications.
Improving administrative performance using artificial intelligence applications.

Holding workshops for administrative leaders to adopt the culture of artificial intelligence with

education.

Mechanisms to activate the requirements for the employment of artificial intelligence applications

1-

2-

To improve the administrative systems by relying on the Internet and artificial intelligence.
Management of higher education institutions according to artificial intelligence applications.

Building an administrative system to regulate the management of digital content by the

applications of artificial intelligence.

Training leaders to spread the culture of artificial intelligence applications in the development of

education.
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Obstacles of applying the proposed conception:

1-  The weakness of the national economy that limits the applications of artificial intelligence in the

higher education systems in Yemen.

2-  The widening gap between contemporary real needs and the traditional system of higher

education policies.
3-  Some officials make decisions alone and do not allow the other opinion or criticism.

4-  There are not the legislations obligating which is the supporting existence, such as the ministries,

organizations and institutions to develop the structure system in higher education.
Ways to overcome the obstacles of applying the proposed conception:

1-  To activate more projects, seminars and conferences on artificial intelligence applications in

education.

2- Opening channels of communication between local education institutions and external education

to gain experiences.

3-  Enact legislation obligating the state ministries to support the development of the administrative

system of higher education in light of artificial intelligence applications.

4-  Motivating leaders to look up and practice the applications of artificial intelligence in higher

education.
6. Related works:

1-  Alia Al-Hwaiti (2022): It aimed to examine the degree of acceptance of faculty members in Jordanian
universities to use the applications of artificial intelligence in light of the unified theory of acceptance
and use of technology, UTAUT, and the study sample consisted of 250 faculty members, and the study

tools consisted of a questionnaire that was applied electronically.

2-  Majed Al Habib (2022): Employing artificial intelligence applications in training faculty members in
Saudi universities, from the point of view of education experts, and the obstacles that limit their
employment. The results showed that the sample members agreed to a medium degree on the fact that
these applications related to artificial intelligence were employed in the training of faculty members,
and they agreed that there were obstacles that limit their application in the training of the faculty

members, and then presented a proposed conception to overcome them.
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3-  The study (Zhao, Chen, Liu, Zhang & Copland, 201 9) in China: It aimed to reveal the impact of the use
of online Al-based teaching systems. In order to analyze the studies that used the Internet Al- based
teaching systems. The results indicated that the use of Internet Al- based teaching systems positively

affected the degree of academic achievement of students.

4-  Hudasi & Ady study (2020), conducted in Hungary, aimed at discovering data management methods
in smart city systems by using artificial intelligence. To achieve the goal of the study, a specific
methodology based on data generation was used, and the result of the study indicated that smart cities

adopt artificial intelligence systems that are characterized by their high sensitivity.
7. Research tools:

To achieve the objectives of the research and to collect field data from the vocabulary of the random
sample and to answer its questions, the data was processed through the use of many statistical methods and
procedures by the Social Program Statistical Sciences Analysis (SPSS). The research included higher
education institutions in the Republic of Yemen, and the research sample was a random sample, and it
targeted the 137 members of the administrations. This indicates that the percentage of the 11 to 15-year-old

category is suitable for enhancing confidence. The validity of the answers obtained from the respondents.

Table (2) shows the mean and standard deviation

PHRASES NOT NOT AGREE TOTALLY

TOTALLY AGREE AGREE THE

AGREE MEAN STANDARD
Number number number number number DEVIATION
Percentage percentage percentage percentage percentage
Adding a new subject to increase sensory 9 17 34 38 39 1.2099
comprehension and technical skills in the 6.6 12.4 24.8 27.7 28.5 3.5912
administrative system
Artificial intelligence application drawing 6 13 31 56 31 1.0637
contributes to the development of the 4.4 9.5 22.6 40.9 22.6 3.6788
administrative system
Providing  the  modern  proposed 6 1 34 58 28 1.0848
visualization training programs to expand 4.4 8.0 24.8 423 20.4 3.6493
the wuse of artificial intelligence
applications for system development
To show the proposed conception of 10 14 30 46 37 1.1944
presenting creative ideas and solutions in 7.3 10.2 21.9 33.6 27.0 3.6277
the administrative system at higher
education
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PHRASES NOT NOT AGREE TOTALLY
TOTALLY AGREE AGREE THE
AGREE MEAN STANDARD
Number number number number number DEVIATION
Percentage percentage percentage percentage percentage

The proposed conception is based on 9 1 36 52 29
artificial intelligence systems that are 6.6 8.0 26.3 38.0 21.2 3.5912
characterized by their precise sensitivity to 1.1085
rapid development of the administrative
system
The proposed conception of management 15 25 31 45 22
leadership develops its expertise by 10.9 17.5 22.6 32.8 16.1 3.5474 3.6941
working efficiently and effectively.

8 8 36 56 29 1.0602
The proposed conception is used to 5.8 5.8 26.3 40.9 21.2 3.6569
improve the outputs of higher education

6 " 85 58 27
The holding of training workshops helps 4.4 8.0 255 43 19.7 3.6642
the administrative leadership to develop 1.0329
the ideas of the administrative system

76 125 296 464 274
The result 6.17 9.96 24 37.62 22.23 3.6355 13978

Source/ prepared by the researcher according to the results of the statistical analysis using SPSS.

3-

ISSN: 2958-809X

8. Theresults

The results of the analysis are noted in the table, as the arithmetic mean of the answers of the sample
members reached (3.6355), which is greater than the hypothetical average of (3), and this indicates

that the total score is for answers to the sample members on aggregate.

According to the results shown in the above table, we note that there are statistically significant
differences and a statistically significant relationship between the applications of artificial intelligence

and the development of the administrative system of higher education in Yemen.

Highlighting the proposed conception of artificial intelligence applications on the development of the

administrative system in higher education, and thus the main question was answered.

The results of this research agreed with some studies as (Zhao, Chen, Liu, Zhang & Copland, 2019)
study to reveal an impact. The use of online Al-based teaching systems, and the results indicated that
the use of Internet Al- based teaching systems positively affected the degree of academic achievement

of students.
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9. Recommendations and Suggestions:
Recommendations

1- The practice of the fourth and fifth generation techniques of artificial intelligence and its applications
can be used in developing the administrative system in higher education to produce correct decisions
that support keeping pace with contemporary and modern education in the era of contemporary

technology.

2-  To highlight that artificial intelligence application is a major form of scientific and technological

progress, so it is necessary to take the advantages and avoid its disadvantages.

3- To activate the artificial intelligence applications in education, which aim to enhance human

capabilities through cooperation between humans and machines in education, learning and work.

4-  The development of higher education in light of artificial intelligence applications focuses on
improving the technical structure to enhance management performance and improve funding and

spending opportunities.
Suggestions:

1-  Training administrative leaders and designing an electron-learning environment that is motivating

through artificial intelligence applications

2-  Spreading the culture of artificial intelligence among management personnel, developing
awareness of its importance in the administrative system, and encouraging researchers and

thinkers to do research.

3-  Organizing continuous meetings with external countries using electronic platforms. And adapting

to contem porary UPCIB.[ES.

4-  Providing highly qualified professionals with technical support to address network malfunctions

before the application of artificial intelligence.
10. Conclusion

In the present, more people are talking about artificial intelligence, so this topic is anxiety-provoking, and
its information is renewed in the world every second time, but it is not beneficial unless the foundations and
proposed plans are developed that transform the dream into a reality in which it is applied to the

development of the high-knowledge in light of the applications of artificial intelligence. So, everyone should
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be careful and be careful not to suddenly become in another world, modern word. We must Provide highly
qualified professionals with technical support to address their subjects by the application of artificial
intelligence to make subjects more attractive and enjoyable exchange in traditional subjects, which is the

stagnation in the institutes after that has it in the country
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Abstract

Nowadays, artificial intelligence is increasingly used in different sectors of industry. Its
positive influence changes the operation process and forces these industries to
implement artificial intelligence. Education is one of these industries that implement
artificial intelligence. Despite this positive impact, in Yemen, up to our knowledge, Al
has not been experienced in any education system. This paper aims to overview the Al
in higher education institutions with special focus on Yemeni situation. A
questionnaire was distributed among public and private Yemeni universities to
measure the degree of Al implementation in their environment. Results show that only

30% of the responded public universities have Al programs and only 10% from private

universities. These percentages are not promising and still in the traditional area. So,
THIS WORK IS LICENSED

we recommend increasing the awareness of the importance of Al and its role on

UNDER A CREATIVE enhancing the quality of education in Yemen. Furthermore, we hope YCIT-HE and

COMMONS ATTRIBUTION

Higher Education Institutes will work on education technology.
4.0 INTERNATIONAL

LR, Keywords: Al, education quality, Yemen Al, Yemen Education
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Introduction

Nowadays, artificial intelligence (Al) is increasingly used in different sectors of industry (Mishra, 2019).
Education is one of these industries that implement Al (Zhang, 2023). Traditional learning methods have
become obsolete and rejected by various educational institutions (Krsti¢, 2022). Besides, Al systems have
significantly changed the operation process (Albawwat, 2021) specially the education process (Krsti¢, 2022,
Ahmed, 2025). On the other hand, globalization demands more talent cultivation in education (Zhang,
2023, Al-Ghobesi, 2025) and Al. For this reason, using Al in education has become increasingly apparent

(Huang, 2021, Omer, 2024).

Implementing Al in education increases the urgency of embedding innovative technologies and new

teaching and learning methods (Krsti¢, 2022, Alasmari, 2023, Mleiki, 2025).

Innovative Al technologies have an impact on the methods of teaching and learning (Huang, 2021). For
instance, educators and policymakers would take better decisions and harness the benefits of Al technology
and maximize its impact on developing effective communication skills among English language learners
(Rusmiyanto, 2023). As result, Al'in education changes the way teachers teach and the way students learn
(Krsti¢, 2022). It will achieve both business and students' objectives through the integration of smart
classroom teaching and Al technology (Zhang, 2023). Furthermore, the application of Al technology assists
teachers in guiding students to exercise their lessons with application skills (Mishra, 2019). Alalso provides
personalized, adaptable experiences, interactive engagement (Zhang, 2023), real time teaching and
feedback (Krsti¢, 2022) and that leads to student satisfaction and business growth for education institutions

(Mishra, 2019).

Using Al in the education process will increase the competitive environment in private education
institutions (Mishra, 2019). It is a viable aid in the field of education, including language acquisition, as
technology advances (Rusmiyanto, 2023). It also improves practical abilities like ability to respond to a range
of learning styles shortly (Krsti¢, 2022). For students, it will improve their abilities such as writing and offer a
trustworthy simulation dialogue platform like spoken languages (Ghafar, 2023). Al systems are rapidly
changing educational institutions at all levels of education, to help people learn effectively and meet their

learning goals (Krsti¢, 2022).

However, Al creates challenges for qualifications on online education (Li and Su, 2020). One of the
reasons is that education institutes today are not as flexible as those which will be supported shortly using Al

(Krsti¢, 2022).
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In short, Al has been introduced into the field of education, where their use has enormous potential to

enhance the teaching and learning processes (Salas-Pilco, 2022).

In Yemen, to the best of the researchers’ knowledge, Al has not been experienced in any education
system. Moreover, it is seldom to find any scientific research which overviews this obstacle. Hereby, we
overview Al applications and the possibilities of improving the quality of education. Thus, this study

investigates the idea of the national experience of Al in education and recommending national policy.

This paper is organized as follows: introduction is presented in section 1, followed by literature review in

section 2; discussion comes in section 3; and finally, conclusion is provided in section 4.
Literature review

Diverse studies handled Artificial Intelligence (Al) in education issues from different perspectives. Some
discussed it as a review while others highlighted its effect and ethical matters. These related studies can be

summed up in the following section.

Chheda et. al (2023) and Wang et. al (2023) both conducted a comprehensive examination of the
existing literature regarding the utilization of Al in the field of education. This examination employed a
combination of research methods, such as bibliometric analysis and content analysis. Chheda et. al (2023)
study not only provided a wide-ranging overview of the research field, including major categories of
applications and theoretical perspectives, but also delves deeply into the impact of Al on education. It
identified four primary categories of Al applications: adaptive learning and personalized tutoring, profiling
and prediction, intelligent assessment and management, and natural language processing. The study also
emphasized the importance of integrating theories to guide research in this domain. Moreover, it
underscored the necessity of considering a variety of outcomes resulting from Al applications, extending
beyond mere teaching effectiveness and student learning performance. The outcomes of this study bore
significant consequences for researchers and practitioners in the field of education, as they offered valuable
insights into the current state of Al research in education and potential areas for further investigation. The
study proposed future research directions, including the in-depth analysis of specific Al applications in
education and exploration of the societal, organizational, and individual impacts of adopting Al. While Wang
et. al (2023) study delved deeply into the impact of Al on education. The outcomes of this study bore
significant consequences for researchers and practitioners in the field of education, as they offer valuable
insights into the current state of Al research in education and potential areas for further investigation.

However, both studies suggested the inclusion of a broader range of theories and frameworks to enhance
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the understanding of the role of Al in education. In the same stream and on the other hand, Salas-Pilco et al.
(2022) carried out a systematic review of the literature on Al and Learning Analytics (LA) in teacher
education. Their findings indicate that machine learning algorithms were employed in most of the studies.
Furthermore, the implications would be valuable for teachers and educational authorities, informing their

decisions regarding the effective use of Al and LA technologies to support teacher education.

The study of Saputra et al. (2023) undertook a partly systematic review of the existing literature to
examine the potential, difficulties, risks, and hindrances associated with the integration of Al in the field of
education. It discerned the capabilities of Al in the provision of educational materials, assessment,
administrative systems, and policymaking. The challenges encompass aspects of pedagogy, educational
frameworks, and literacy. The threats affect the security of personal data, character development, and ethical
concerns in education. The obstacles involve significant financial investments, inadequate teacher training,
and adjustments in the structure of the curriculum. The study underscored the advantages of Al in
personalized education and advocates for substantial investment in Al in education to enhance the quality of
education. The research methodology employed a metanarrative approach, which entailed an examination
of secondary data from Google Scholar. The opportunities, challenges, threats, and obstacles in the field of Al
education were identified. The study underscored the significance of addressing ethical considerations,
biases, privacy concerns, and curriculum modifications associated with Al. The recommendations put forth
included the formulation of comprehensive policies, the adoption of ethical pedagogy, the preparedness of
educators, collaboration among stakeholders, and the prioritization of Al literacy in the design of the

curriculum to achieve an optimal Al revolution in education.

The research paper of Kassymova et al. (2023) explored the ethical issues surrounding the digitalization
and utilization of Al in the field of education, with a focus on the importance of valuing human beings as
much as the machines they created. It emphasized how the creators’ perspectives on life can influence the
development of Al systems, potentially leading to competition, manipulation, and a decline in human values.
Additionally, the study underscored the global implications of digital education, including unforeseen
distortions, challenges, and risks, while expressing concerns about its impact on emotional intelligence and
the potential alienation from human interaction. The authors argued for a comprehensive understanding of
the purpose and consequences of digital education, with an emphasis on incorporating cultural and ethical
considerations into the development and implementation of Al systems in the educational context. Although
the study did not explicitly state its limitations or provide specific recommendations, it suggested potential

areas for improvement. These areas included the need for further empirical research to explore the ethical
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implications of digitalization and Al in education, given that the paper primarily relies on theoretical analysis
and literature review. Policymakers and educators are encouraged to consider cultural and ethical
dimensions when developing and implementing Al systems in education. Collaboration among experts in
education, technology, and ethics was also considered crucial to ensure responsible and ethical use of Al in
education. Continuous monitoring and evaluation of the impact of digital education and Al systems on
students’ well-being, social interactions, and learning outcomes were proposed as ongoing research
priorities.

Alternatively, some studies were aiming to improve education, such as the study of Trifonov et al. (2020)
which introduced Al system that they provided dynamic principles and personalization in the curriculum.

They studied the effect of Al applications to improve education, especially Cyber-security.

Another study by Chiu (2021) aimed to develop a curriculum model for Al with four aspects: produce,
process, and praxis. His thematic analysis of collected data included individual interviews, teaching
documents, and meeting minutes from teachers. His findings revealed six key components: Al knowledge, Al

processes, and the impact of Al, student relevance, teacher-student communication, and flexibility.

Smolin et al. (2012) proposed an Al based framework to manage the quality of the syllabus. They
applied Al methods to evaluate a syllabus based on such characteristics as validity, usability, and efficiency
automatically. In addition, they provided user trials to show the advantages of the developed approach

against the traditional human-based process of syllabi verification and evaluation.

Khan et al. (2023) delved into the transformative potential of Al in the field of education, with a
particular focus on its ability to personalize learning paths and provide targeted interventions. It also
underscored the significance of ethical considerations in the implementation of Al technology. However, the
study suggested the necessity for additional research to optimize the applications of Al in education for
future endeavors. The study thoroughly examined the role of Al in customizing the educational experience
by offering tailored learning materials, facilitating online interactions, and providing flexible learning
pathways. Additionally, it highlighted the ethical concerns that arise from the use of Al The study
recommended the continuous assessment of these ethical issues and suggested conducting more
comprehensive research to fully maximize the potential of Al in the field of education. The paper placed
significant importance on Al's capacity to personalize learning, identified gaps in knowledge, and offered
targeted interventions. It emphasized the positive impact of Al on students’ autonomy and metacognitive

development. However, the paper acknowledged that ethical concerns, data privacy, and potential bias in Al
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algorithms must be carefully addressed for successful integration. The collaboration between Al experts,
academics, and practitioners was deemed crucial in this endeavor. The study concluded by emphasizing the
transformative potential of Al in education and the necessity for further research, including the

implementation of surveys, interviews, and longitudinal studies.

The study by Mara et al. (2023) highlighted the significance of Al in the field of education, particularly in
higher education, by placing emphasis on its role in enhancing academic and professional performance. It
highlighted the ability of Al to automate repetitive tasks, thereby allowing educators to allocate more time to
meaningful teaching experiences. Furthermore, the study emphasized the potential for personalization in
the learning process, which positively impacted teaching effectiveness, student engagement, and overall
performance. While the study's practical implications highlight the advantages of Al in education, it cascaded
short in terms of addressing potential limitations and lacks specific recommendations for future research in

this domain.

Awad et al. (2022) investigated the interdisciplinary nature of Al, with a particular focus on its
applications in the field of education. They focused primarily on around discussing theoretical concepts and
practical applications rather than presenting concrete outcomes or sources of data It emphasized the
significant role that Al plays in assisting students in making well-informed career decisions through the
utilization of predictive modeling techniques. They found that advancements in Al, specifically in the areas
of machine learning and deep learning, were highlighted as catalysts for enhancing productivity and
minimizing errors in educational environments. However, it lacked specific empirical evidence or research

findings to substantiate its assertions.

In Brazil, Reis et al. (2006) suggested to use an Al approach to develop the computer environment. They

found that using this approach would increase the quality of the teaching system.

Cui et al. (2023) studied understanding the problems and challenges faced by innovative online

education in the context of the new coronavirus epidemic and look forward to the future on this basis.

Li and Su (2020) designed an evaluation method for online teaching quality of basic education in the
context of Al. Their results provided a good reference for the application of online teaching and Al in basic

education.

In contrast, other studies were aiming to help students become familiar with the English context and
cultural background; such as Zhang et al. (2023) who proposed a method and application assessment for

designing a smart classroom for English language and literature based on Al technology. They found that
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using smart classroom approach has many potential benefits for English language and literature education.
Furthermore, educators can develop a more effective and inclusive approach to language learning that
leverages the power of technology while respecting the cultural diversity and individual needs of their

students

Ghafar, et al. (2023) found an indication that Al provides a positive learning environment for learning

English. The study aimed to understand the function of Alin ELT and examine Al technologies in ELT.

Al-Maliki (2023) explored the interdisciplinary nature of Al with a specific focus on its applications
within the field of education. It highlighted the importance of Al in assisting students in making well-
informed decisions about their future careers using predictive modeling. The advancements in Al,
particularly in the areas of machine learning and deep learning, were emphasized as catalysts for increased
efficiency and a reduction in errors within educational environments. Furthermore, the paper examines the
potential for Al to provide personalized learning experiences and its transformative impact on the
technology industry. However, it acknowledged the ethical concerns and potential job displacement that

need to be addressed. The paper lacked specific empirical evidence or research findings to support its claims.

Rusmiyanto et al. (2023) highlighted the transformative role of Al in English language education and its
potential to address the diverse needs of language learners. They found that Al had the potential to
significantly enhance English language learners' communication skills by providing personalized and

interactive Iearning experiences.

Li (2020) studied the usage of artificial English-learning as mobile application to improve IELTS
performance. The results showed that the application was affordable to be used as an online platform for

foreign English learning.

Huang et al. (2021) studied the effect of Al application in the field of education especially in learning,
teaching, and virtual classroom evaluation. The study found quality improvement in teaching and learning
methods among teachers and students who used Al technology, as it made students' learning styles more

diversified and personalized.

On the Middle East, some studies have mentioned the use of Al in education. One of these studies is the
distribution of Al in the Midde East, which was presented by Jain (2018). The study furnished a
comprehensive overview encompassing Al's definition, its pragmatic applications, its economic implications,
and the imperative nature of digital transformation across diverse sectors in the Middle East. Furthermore, it

underscored the potential economic ramifications of Al, particularly within the confines of Saudi Arabia,
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where it is anticipated to make a substantial contribution to the Gross Domestic Product by the year 2030. It
emphasized the significance of digital transformation in the realm of healthcare, with the objective of
augmenting the proportion of Saudi citizens who possess a unified digital health record. Moreover, the study
concentrated on Al's role in enhancing labor productivity through automation and offered an estimation of

the magnitude of Al's influence on various industries in the Middle East until 2030.

Another study was implemented on Kuwait by Al-Husseini (2023) to examine the importance of Al in
the progression of primary stage education in Kuwait, aligning with the State of Kuwait 2035 Vision. It
scrutinized the obstacles encountered in implementing Al in education, especially from the viewpoint of
science educators in Kuwait. The research, carried out on 50 male and female science educators in the
Hawalli educational district, reveals a minimal level of consciousness among these educators concerning Al's
role in science education, a significant decrease in awareness of how to utilize Al applications in this context,
and a general lack of comprehension regarding the significance of Al in science education. These findings
emphasize the necessity for augmented awareness, training, and support for science educators to effectively
incorporate Al into their classrooms. The constraints of the study encompassed its concentration on a
specific sample of 50 science educators in one educational district, which might not be entirely
representative of all science educators in Kuwait. Moreover, the descriptive approach employed in the
research might restrict the comprehensiveness of the analysis of the obstacles and the importance of Al in

science education.

Yemen, on the other hand, was highlighted in a study of Mutair (2022) which delved into the
incorporation of Al within the educational framework of Yemeni universities. It shed light on the pivotal role
that Al plays in augmenting the educational process, delineated the impediments encountered in the
implementation of Al, and underscores the significance of adapting educational practices to the

technological progressions witnessed in the 21st century.

Alis expounded upon as a revolutionary technology that possesses the capacity to enhance pedagogical
and didactic approaches employed within Yemeni universities. It presents opportunities for interactive and
tailor-made learning experiences, multimedia-enriched content, and adaptive learning trajectories.
Nonetheless, the paper also delineates the barriers impeding the complete realization of Al in education,
which encompass fiscal constraints, insufficient information technology resources, and resistance to change.
The research done by Mutair (2022) underscored the imperative for Yemeni universities to modernize their

pedagogical methodologies and curricula to align with the intellectual and technological revolution. It called
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for a comprehensive approach to effectively harness Al, ameliorate the caliber of education, and equip

students with the necessary tools to confront the challenges of the contemporary era.

Overall, the study accentuated the potential advantages of Al in the realm of Yemeni education, while
simultaneously acknowledging and addressing the challenges that must be confronted for successful
implementation. It emphasized the utmost importance of embracing technological advancements to furnish

education of the highest quality and adapt to the ever-evolving educational landscape.
Discussion

The researchers distributed the questionnaire via two WhatsApp groups with periodic reminders. The
first group targeted rectors of the universities while the second group for the university's representatives in

Ministry of Higher Education and Scientific Research.

The questionnaire was minted to measure whether these universities have an Al program and the

resources (program description, tools, labs, and qualified instructors) for implementing this program.

Table 1: shows that twelve participants responses (40% of the targeted community) were received.
Three public universities (25% of the received respondents and 11% of the targeted community) and nine
private universities with 30%. No Al system or technique were mentioned when the sample was asked
about teaching techniques systems and tools. Two universities of the three reported to have Al lab as in table

2.

Only three universities (30%) of the received respondents have Al programs. One of them has two Ph.D.
holders while the other has one. However, the third one claimed to have 5 Ph.D. holders. None of the staff

were from Western Europe or America.

Figure 1 shows that most of the staff graduated from an Indian university with 75% of the received

respondents. Nobody graduated from a western country. Yemen came in second position.

The results show that most of the respondents have no Al programs even though some of these
universities have qualified instructors who are majoring in Al. However, instructors in Al are still few which
is not enough to build an Al. Also, tools and Yemen infrastructure do not support the implementation of Al.
The program description for Al is still limited and does not include the major courses that should be involved
in such a program until now. Most of these descriptions contain only three or four Al courses and the rest are
related to either IT or networking programs. This indicates the weakness of resources in Yemeni educational

institutes. 7% received public universities reported that they have Al Programs.
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Certificate and Countries

I Yemen
I China
I Malysia
I Egypt
I Saudia
I Russia
|

India

Figure 1 Certificates Origins

No University Name Year Have Al Program Staff Degree Graduation Country
1 Hodeidah 1996 No 3 Ph.D. 1 India +
2 Russia
2 Yemen Gulf 2014 No
3 IBB 1996 No 4 3 Ph.Ds. +MSc. 1 Saudi
2India
1 Egypt
4 Razi 2009 Yes 2 Ph.D.
5 Andalus 1994 No
6 Wehdah 2014 No
7 Bayda 2008 No
8 Shafaee 2012 No
9 Nokhba 2020 No
10 Watania 1994 Yes 1 Ph.D.
1 Lebanese 2006 No 1 Ph.D. 1 China
12 University of Science and 1994 Yes 5 Ph.D. 3Yemen
Technology 2Malaysia

Table 1: Received Participants

N University Owns Al Systems Owns Al Tools
1 Watania No No

2 Razi No Simulation lab
3 Science and Technology No Robotic Lab

Table 2: Al Systems and tools Architecture
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Conclusion

This study presents a literature review to investigate the function of Al in the development of
communication skills in education. Thus, it aims to look at the existing research and literature on the use of
Al-based technologies in education. Furthermore, it opens with an overview about Al and its uses in
education. It then investigates the various methods in which Al might help education systems to achieve

goals.

There is a gap between YCIT-HE and the higher education institutions as the first one has the willingness

to tackle future issues, while the latter did not respond to questionnaires and activities.

The study found that Yemen is still in infant stage considering Al in higher education institutions. The
process will need huge efforts to leverage the level of education and Al. Besides, it needs experts and
methodology to streamline them towards the objectives. It is necessary to bridge the gap before establishing

Al national strategy or to be considered at the head of the table.

The study recommends universities to follow up the international standards for building an Al structure.
This means developing Al programs that are fully specific to Al, not as a part of other programs. Universities
should follow the standards for implementing Al infrastructure as it needs special equipment, labs, software,
and tools. The monitoring and the approval process should be done under the supervision of YCIT-HE to
ensure the quality of Al programs in Yemen. Finally, we should shed the light on Education Technology via

workshops, seminars and projects.
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Abstract:

Specifically targeting Yemeni universities, this research focuses on their potential to enter and
enhance their positions in the international rankings such as Academic Ranking of World
Universities (ARWU), Times Higher Education World University Ranking (THE), Quacquarelli
Symonds World University Ranking (QS), and Webometrics Ranking and SCimago Institutions
Rankings (SIR). Its objective is to encourage Yemeni universities to prioritize the criteria outlined
in these rankings and view them as a means to access other international rankings. The research
tackles the challenge of comprehending the criteria and application process required for Yemeni
universities to participate in these rankings, as well as the rankings they have achieved. The study
highlights the importance of this research by providing Yemeni university administrators with
valuable insights regarding the criteria used for international rankings and the rankings obtained
= by Yemeni universities. This understanding can facilitate efforts to enhance the quality of higher

education within these institutions. The findings of the study reveal that two Yemeni universities
THIS WORK IS LICENSED

are listed in the QS. The University of Science and Technology, Yemen, ranks 151-170, while

Lom i s e Thamar University in Thamar, Yemen, ranks 171-200. The findings of the study reveal that Ibb

COMMONS ATTRIBUTION University secures the highest position among Yemeni universities in the SIR for 2023, with an

4.0 INTERNATIONAL overall score of 15.4 and a world rank of 3130. Sana‘a University follows closely behind, ranking
ICENSE second among Yemeni universities according to these criteria, with a total score of 14.9 and a
world rank of 3190.

Keywords: QS, Higher Education, University Rankings, Yemeni Universities.
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Introduction

In recent years, global university rankings have become increasingly influential in assessing the quality
and reputation of higher education institutions worldwide. These rankings serve as essential benchmarks for
universities, students, researchers, and policymakers in evaluating academic performance, research
productivity, and international standing (Ahmed, 2025)[14]. Recognizing the significance of these rankings,
this study aims to investigate the rankings of Yemeni universities and shed light on their current positions and
potential for improvement. Yemen, a country located in the Arabian Peninsula, has a diverse higher education
sector comprising several universities that play a vital role in shaping the nation's intellectual and socio-
economic development. However, Yemeni universities have faced numerous challenges, including limited
resources, political instability, and regional conflicts, which have hindered their progress and international
recognition. Understanding the rankings of Yemeni universities is crucial for several reasons. Firstly, it
provides valuable insights into the current state of higher education in Yemen and allows for a comparative
analysis with universities in other countries. This comparison helps identify areas of strength and weakness,
enabling universities to focus on enhancing their academic programs, research output, and overall
institutional performancew‘ Moreover, investigating the rankings of Yemeni universities can contribute to the
ongoing efforts of university administrators, policymakers, and stakeholders to improve the quality of higher
education in the country. By comprehending the criteria and methodologies used in these rankings,
universities can align their strategies and priorities accordingly, aiming to meet the international standards set
by renowned ranking systems. The purpose of this study is not only to examine the rankings of Yemeni
universities but also to evaluate their potential for enhancing their positions in these rankings. By analyzing
five prominent international rankings, namely Academic Ranking of World Universities (ARWU), Times
Higher Education World University Ranking (THE), Quacquarelli Symonds World University Ranking(QS),
Webometrics Ranking, and SClmago Institutions Rankings (SIR), this research aims to identify the strengths
and weaknesses of Yemeni universities within the global higher education landscape. Furthermore, this study
aims to encourage Yemeni universities to prioritize the criteria outlined in these rankings and view them as
valuable tools for accessing other international rankings. By adopting a proactive approach and aligning their
practices with the requirements of these rankings, Yemeni universities can enhance their visibility, attract
international collaborations, and improve their overall academic reputation. To accomplish these objectives,

this research will delve into the specific criteria and application processes required for Yemeni universities to

16
https://www.elsevier.com/academic-and-government/university-rankings-guide
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participate in these rankings. It will also examine the rankings already achieved by Yemeni universities,
providing a comprehensive assessment of their current standing. By gaining a deeper understanding of the
rankings of Yemeni universities, this study seeks to contribute to the larger discourse on improving the quality
of higher education in Yemen. The findings of this research can guide university administrators, policymakers,
and other stakeholders in formulating strategies to enhance the academic performance and international

competitiveness of Yemeni universities.

The research problem is that the development of higher education has led to the emergence of
international university rankings, which serve as indicators of the quality of education. Yemeni universities
strive to enter these rankings and improve their positions. The research aims to answer the following

questions:

®  What are the criteria for entering international rankings, such as QS, ARWU, WEBOMETRICS, THE,

and SCIMAGOI (SIR), and how are they applied by universities in Yemen?

®  What are the ranks achieved by Yemeni universities in international rankings such as QS, ARWU,
WEBOMETRICS, THE, and SCIMAGOI (SIR)? The goal is to understand the importance and impact of

these rankings on improving the quality of higher education in Yemen.

The importance of this paper lies in its ability to provide university administrators in Yemen with an
understanding of the criteria for international rankings such as QS, ARWU, WEBOMETRICS, THE, and
SCIMAGOI (SIR), as well as the ranks achieved by Yemeni universities. This will allow them to recognize the
importance and impact of these rankings on improving the quality of higher education at their universities.
The paper aims to encourage Yemeni universities to pay attention to these international ranking criteria and

consider them a gateway to entering other international rankings.
The paper aims to achieve the following objectives:

* To identify the criteria for entering international rankings, such as QS, ARWU, WEBOMETRICS, THE, and

SCIMAGOI (SIR), and understand how they are applied by universities.

* To examine the ranks achieved by universities in Yemen in international rankings such as QS, ARWU,

WEBOMETRICS, THE, and SCIMAGOI (SIR)
* To compare these rankings based on their indicators and weights.

* To provide recommendations for universities in Yemen based on the findings of the study.
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The remainder of this paper is organized as follows: Section Il provides an overview of previous literature
on the topic; Section Il explains the methodology; Section IV presents the investigation of the rankings of

Yemeni universities and the study findings; and the final section concludes the paper.

I.LITERATURE REVIEW

In this section, let’s have a look at the analytical study of QS, ARWU, WEBOMETRICS, THE, and SIR. In
[1], the data used in the study is SciVal data from the Scopus database. This data was used to analyze the
publication performance and the role of mentors at four Hungarian universities that are ranked in the QS
rankings by subject. The methods used in the study include analyzing the publication performance and the
role of mentors at four Hungarian universities that are ranked in the QS rankings by subject. The study also
proposes a formula to calculate the vulnerability of the universities in the event of losing their mentors. The
study aims to investigate the impact of mentors on the scientific competitiveness and ranking position of four
Hungarian universities. The study identifies the topic clusters and topics that contribute to the publication
output and citation impact of each university and assesses the risk level of losing mentors based on their age
and contribution. The study also suggests some strategic implications for the universities to maintain and
improve their ranking performance. In [2], the study uses a statistical analysis of a survey applied to 189
officials of various positions from higher education institutions, of which 41.2% correspond to Venezuela and
58.8% to Chile, who make up a total of 33 institutions between both countries. The survey measures the
perception of nine dimensions and four context variables that use university rankings and how they influence
institutional performance. The data used in the study is obtained from the survey responses of the officials,
who rated the importance of each dimension and context variable on a Likert scale from 1 to 5. The data was
analyzed using SPSS software and non-parametric tests such as U Mann-Whitney and Kruskal-Wallis. The
study aims to comparatively analyze the perceptions that experts from universities in Chile and Venezuela
have regarding university rankings and their impact on institutional performance. The study identifies the
dimensions and context variables that are most relevant for the evaluation and positioning of the universities
and examines the differences by country, type of institution, position, seniority, age, and gender of the
respondents. The study also suggests some strategic implications for the universities to improve their ranking
performance. In [3], the data used in the study are the 2014 QS World University Rankings by Mathematics
subject, obtained from the QS official website. The data consist of the overall score and the four variables for
each university. The study uses a hierarchical cluster analysis with Euclidean distance and average linkage to
group the top 200 universities in mathematics based on four variables: academic reputation, employer

reputation, citation per paper, and H-index citations. The study also uses the cophenetic correlation
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coefficient to compare different clustering methods and evaluate the agreement between cluster analysis and
QS rankings. The study aims to rank the universities using cluster analysis and to provide a different
perspective from the existing QS ranking technique. The study identifies the natural clusters of the universities
based on their similarities in mathematics and suggests that the distance between universities can be used as
an alternative measure to rank them. The study also verifies the strong correlation between the overall score
and the distance from the top-ranked university. In [4], the study used data from various sources, such as the
official websites of universities, national agencies, metric databases, search engines, and surveys. The study
covered 154 universities in Nigeria, including federal, state, and private universities. The study used a web
crawling algorithm to extract data from university websites and other sources, and then aggregated nine
existing ranking systems to form a unified system. The study also assigned percentage weights to 17 criteria
based on their relevance and importance for ranking universities in developing nations.  The study aimed to
develop a purpose-built web ranking system for tertiary institutions in developing nations, using Nigeria as a
case study. The study compared the results of the proposed ranking system with other existing ranking
systems and found that the proposed system gave a better and more reliable ranking result for universities in
developing nations. The study also suggested some recommendations for improving the quality and visibility
of universities in developing nations. In [5], Bibliometric data from Thomson ISI, ARC, ERIH, Melbourne
Institute and other sources; survey data from academic peers, funding agencies, subject associations and
research centers; outlet ranking lists from various disciplines. Review of existing ranking systems and their
limitations for HASS disciplines; analysis of indicators such as citation analysis and tiered outlets; discussion of
the Australian Research Quality Framework (RQF) and its implications for HASS. Study description: The study
focuses on the exclusion of HASS from university and discipline cluster ranking systems and examines some
ways to address it. It argues that HASS disciplines need to develop and agree on suitable metrics that reflect
their diversity and quality of research outputs. It draws on the Australian experience of introducing a new RQF
that incorporates tiered outlets for all disciplines. In [6], Critical policy analysis and affect theories applied to
publicly available texts from two commercial rankers (THE and QS). The study explored how THE and QS
utilized emoscapes (affective landscapes) in global higher education policy. It demonstrated how rankers
capitalized on stakeholders' emotions, desires, moods, and attitudes through affective infrastructures. The
study emphasized the role of emoscapes in framing policy issues and promoting policy solutions. In [7], the
study used an ordinary least squares model with ResearchGate Score as the dependent variable. It considered
four explanatory variables: postgraduate programs, teacher's profiles in Google Scholar, institutional YouTube

channel subscribers, and GDP per capita of the university's origin country. The sample consisted of the first
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100 Latin American universities of the Webometrics Ranking. The study aimed to identify the variables
influencing ResearchGate Score, which measures the scientific reputation and activity of researchers and
institutions. The significant variables were found to be the number of postgraduate programs, teacher's
profiles in Google Scholar, and the GDP per capita of the university's origin country. However, the number of
subscribers to the institutional YouTube channel had a negative impact on the ResearchGate Score. In [8], the
study employed a Gaussian Mixture Model (GMM) to cluster universities using the 2022 QS World University
Ranking dataset. It utilized four ranking indicators: academic reputation score, faculty-student score, citation
per faculty score, and international student score. om the official website of the 2022 QS World University
Ranking. The sample included 1300 universities from various regions and countries. The study aimed to
provide a fresh perspective on university rankings beyond the overall score. It identified four distinct clusters
of universities with varied characteristics and performance in the ranking indicators. The study also discussed
the implications of these clustering results for university managers and policymakers. In [9], the study
critically analyzed three global university rankings (ARWU, QS, and THE) and their parameters, methods, data
sources, and inconsistencies. It employed correlation analysis, case studies, and examples to illustrate the
weaknesses and potential abuses of these rankings Data used from the official websites of the three ranking
organizations and other sources such as SciVal, Wikipedia and Wikiwand. The sample consisted of the
universities that appeared in all three rankings for the year 2017. The study examined the problems and
challenges of university ranking systems and their impact on university policies and practices. It revealed that
rankings prioritize quantity over quality, tolerate academic misconduct, exhibit bias, and lack transparency.
The study suggested measures to improve the rankings and emphasized the importance of cautious usage. In
[10], the study compared eight global university rankings (WR, THE, QS, ARWU, HEEACT, Leiden, URAP, and
SIR) for the Mediterranean and Black Sea regions using three analytical procedures. These procedures
included constructing matrices of university and country entries in the rankings, calculating proximity
indicators, and performing correlation analysis using data from the official websites of the eight ranking
organizations for the year 2011. The sample consisted of 29 countries and their universities in the region.
The study aimed to develop a quantitative methodology for comparing global university rankings using
spatial analysis. The findings indicated that ltaly, Spain, and France had the highest number of university
entries in the rankings, followed by Israel, Greece, Turkey, and Russia. Additionally, the study revealed a high
correlation among the rankings. In [11], the study used data related to higher education systems from various
sources to perform the ranking and analysis. The study utilizes a ranking methodology to evaluate and rank

94 higher education systems. It also employs Pearson coefficients of skewness and kurtosis calculation to
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analyze global inequalities in higher education. The study analyzed global higher education systems'
competitive positioning, identifying leaders, followers, and underperformers through cluster analysis. It
discussed inequalities in enrollment rates, research quality, and university-industry collaboration. Enhancing
quality assurance systems in developing countries was emphasized for improved competitiveness. The
authors anticipated increased university specialization and their role in national innovation systems. In [12],
the study utilized the numerical values of criteria from the QS World University Rankings and Times Higher
Education rankings. The analysis focused on the Top 50 universities according to the QS ranking. The study
utilized clustering (k-means) and classification processing (decision trees) as methods of analysis. The study
identified factors determining the leadership of top universities in international rankings. It analyzed QS and
Times Higher Education criteria, categorized universities into clusters, and determined influential criteria

combinations. The findings serve as guidelines for improving rankings.

Il. Methodology

Universities and educational institutions play a crucial role in higher education, and assessing the quality
and ranking of these institutions is of paramount importance to students, parents, and the academic
community. Various methodologies and indicators are available for evaluating and ranking universities, and
among these well-known methodologies are QS, ARWU, WEBOMETRICS, THE, and SIR. This research aims
to conduct an analytical study of these different methodologies with the goal of understanding, analyzing, and
comparing them. The research focuses on analyzing the foundations and criteria used in these methodologies,
in addition to evaluating the impact of each methodology on university rankings and positioning. In this
section, we list the best university rankings in the world as follows:

1-  Quacquarelli Symonds (QS)

Quacquarelli Symonds (QS)17 is a global higher education ranking system that evaluates universities based
on a range of criteria. These criteria include academic reputation, employer reputation, faculty/student ratio,
citations per faculty, international faculty ratio, and international student ratio. The QS ranking system is
widely recognized and respected by universities and employers around the world. It provides valuable
information about the quality of education and research at universities and can help students make informed

decisions about where to study. The table 1 shows the approved indicators in QS.

17
https://www.topuniversities.com/qs-world-university-rankings
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Table 1. Rating indicators adopted in QS.

No Criteria Indicators Weight [15]
1 Academic Reputation This measures a university's reputation among academics worldwide. 40%
2 Faculty/Student Ratio This measures the number of academic staff relative to the number of | 20%

students, and is used as an indicator of teaching quality.

3 Citations per Faculty This measures the number of citations received by a university’s research | 20%

papers, normalized by the number of academic staff at the university.

4 Employer Reputation This measures a university’s reputation among employers worldwide. 10%

5 International  Faculty | This measures the proportion of international academic staff at a | 5%
Ratio university.

6 International  Student | This measures the proportion of international students at a university. 5%
Ratio

2- Times Higher Education (THE)
18 L . L L

THE ~ is another global university ranking system that evaluates universities based on a range of criteria.
These criteria include teaching, research, citations, international outlook, and industry income. THE ranking
system is widely recognized and respected by universities and employers around the world. It provides
valuable information about the quality of education and research at universities and can help students make
informed decisions about where to study. It evaluates universities based on five criteria. Table 2 shows the
approved indicators in THE.

Table 2. Rating indicators adopted in THE.

Weight
No Criteria Indicators
[15]
1 Teaching This measures the learning environment and the quality of teaching at a | 30%
university.
2 Research This measures the volume, income, and reputation of a university's research. 30%
3 Citations This measures the influence of a university’s research by counting the number | 30%
of times its research papers are cited by other researchers.
4 International Outlook | This measures the proportion of international students and staff at a university, | 7.5%
as well as the university’s international collaborations.
5 Industry Income This measures a university’s ability to transfer knowledge to industry and | 2.5%
attract research funding from businesses.
Is there anything else you would like to

18
https://www.timeshighereducation.com/world-university-rankings
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3- SClmago Institutions Rankings (SIR)

SIR" is a classification of academic and research-related institutions ranked by a composite indicator that
combines three different sets of indicators based on research performance, innovation outputs and societal
impact measured by their web visibility. The SIR focuses on research institutions, universities, hospitals,
government agencies, and private non-profit organizations. The ranking is based on a number of indicators,
including the number of publications, citations, international collaboration, normalized impact and others.

Table 3 shows the approved indicators in SIR.

Table 3 Rating indicators adopted in SIR.

No Criteria Indicators
1 Research This criterion evaluates the research output of the institution and includes elements such
Performance as the number of published articles, citation counts, participation in peer-reviewed

scientific journals, and research collaboration with other entities.

2 Innovation Outputs These indicators consider non-academic activities that promote innovation and
technological development. They may include factors such as patent rates, scientific

investigations, collaboration with industry, and technology transfer.

3 Societal Impact | The social impact of an institution is assessed through factors such as the dissemination of
Measured by Web | scientific publications on the web, social interaction, and the digital impact achieved by the

Visibility institution.

4- Webometrics

Webometrics is the largest academic ranking of higher education institutions. It is published by the
Cybermetrics Lab, a research group of the Spanish National Research Council (CSIC), the largest public
research body in Spain. The ranking aims to promote academic web presence and support open access
initiatives. It provides web indicators for more than 20,000 universities worldwide, with the top 16,000 being
published. The ranking is based on a composite indicator that takes into account both the volume of the web
content (size, visibility, rich files) and the impact and quality of these contents (scholarship, excellence)
measured by their visibility and impact [16]. The ranking is updated every January and July. Table 4 shows the

approved indicators in webometrics.

19
https://www.shanghairanking.com/
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Table 4. Rating indicators adopted in Webometrics.

Weight
No Criteria Indicators
[15]
1 Size These measures the number of pages automatically linked in a single site.
20%
2 Rich Files This measures the number of rich files (documents and textual information) that
are present in the search engine and belong to the university’s site. 15%
3 Scholar This measures the scientific material in Google Scholar, including peer-reviewed

research, reports, dissertations, abstracts in various scientific topics, as well as
images, films, maps and others published electronically under the domain of the | 15%

university’s site.

4 Visibility This measures the visibility of a university’s site on the internet through search

engines and its appearance in these engines 50%

5- Acdemic Ranking of World Universities (ARWU)
ARWU, also known as the Shanghai Ranking, is a ranking of universities published by the Shanghai Ranking
Consultancy. The ranking uses six objective indicators to rank world universities. Table 5 shows the approved
indicators in ARWU.
.Table 5. Rating indicators adopted in ARWU.

Weight
No Criteria Indicators
[15]
1 Number of alumni and staff | This measures the number of alumni and staff from a university who
winning Nobel Prizes and | have won Nobel Prizes or Fields Medals. 10%
Fields Medals
2 Number of highly cited | This measures the number of researchers from a university who are
researchers  selected by | amongthe mosthighly cited in their fields. 0%
Clarivate
3 Number of articles published | This measures the number of articles published by a university’s
in journals of Nature and | researchers in the journals Nature and Science. 0%
Science
4 Number of articles indexed in | This measures the number of articles published by a university's
Science  Citation  Index | researchers thatare indexed in these two databases.
Expanded™ and  Social
20%
Sciences Citation Index™ in
the Web of Science™
5 Per capita performance of a | This measures the overall performance of a university, normalized by its 10%
university size.
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6- AD Scientific
They based ranking system on the number of meritorious scientists. Four criteria are used to rank the
countries. The first one is the number of scientists in the top 3 % list. The second criterion is the number of
scientists in the top 10%, Top 20%, Top 40%, top 60%, and top 80% list. The third one is the number of
scientists listed in the AD Scientific Index. In the case of equalities after applying all these three criteria, the
world rank of the meritorious scientist of that country is used. Table 6 shows the approved indicators in AD

N 20
Scientific Index™.

Table 6. Rating indicators adopted in AD Scientific Index.

No Criteria Indicators Weight
1 Number of scientists in the | This criterion focuses on the number of scientists from each university
top 3% list: who fall within the top 3% in terms of their scientific achievements.
These achievements could include publications, citations, research 290
impact, or other relevant factors. The higher the number of scientists in ’
this elite category, the higher the ranking for the university.
2 Number of scientists in | AD Scientific considers the number of scientists from each university | top 10%, top
various percentile lists: who are ranked within different percentile categories, including the | 20%, top

top 10%, top 20%, top 40%, top 60%, and top 80%. This criterion | 40%, top
provides a broader assessment of the distribution of meritorious | 60%, and top

scientists across different performance levels. 80%

3 Number of scientists listed | AD Scientific likely maintains its own index or database of scientists,
in the AD Scientific Index: which includes individuals who have demonstrated significant
contributions in their respective fields. This criterion assesses the
number of scientists from each university who are listed in the AD

Scientific Index.

4 World rank of meritorious | In the event of ties or equalities after applying the previous three
scientists: criteria, AD Scientific uses the world rank of the meritorious scientists
from each university to break the tie. This means that if two or more
universities have an equal number of highly accomplished scientists, | 20%
the overall world ranking of those scientists will be taken into account

to determine the ranking of the respective universities.

20
https://www.adscientificindex.com/country-ranking/?country_code=ye
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7- EduRank
EduRank is an independent metric-based ranking of 14,131 universities from 183 countries. They utilize the
world's largest scholarly papers database with 83,166,817 scientific publications and 1,801,313,576 citations
to rank universities across 246 research topics. In the overall rankings, they add non-academic prominence
and alumni popularity indicators. Always check official university websites for the latest enrollment
information. Table 7 shows the approved indicators in EduRank”".

Table 7. Rating indicators adopted in EduRank.

No Criteria Indicators Weight
1 Research We use the OpenAlex database as a proxy to retrieve scientific publications
performance. and links between them (citations). Rather than just summarizing them, we

build a graph with publications as nodes and citations as edges to calculate the | 45%
weight of each publication. Then we adjust that weight for the publication

date and share of university representatives in the list of authors.

2 Non-academic They use the same approach that Google and other modern search engines
prominence. use to calculate the reputation of individual web pages - backlinks to a a5
university from other sites. We use the data from Ahrefs as a source with the ’
largest available index of pages and links.
3 Alumni score. The indicator reflects the combined number of page views that a university's 0%
0

graduates and other affiliated individuals have on all 43 language versions of

Wikipedia.

8- uniRank
uniRank’s university ranking utilizes a simple and transparent methodology to evaluate universities
worldwide. However, it's important to note that uniRank's ranking is not a comprehensive alternative to more
complex and comprehensive rankings such as QS or Times Higher Education. uniRank’s ranking is based on
the following indicators: The current uniRank University Ranking™ is based upon an algorithm including four
25 24 2322

unbiased and independent web metrics extracted from three different web intelligence sources:.

Table 8 shows the approved indicators in uniRank.

21
https://edurank.org/geo/ye/

22
https://majestic.com/help/glossary#RefDomain

23
https://support.similarweb.com/hc/en-us/articles/213452305-Rank

24
https://moz.com/learn/seo/domain-authority

25
https://www.4icu.org/ye/universities/
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Table 8. Rating indicators adopted in uniRank.

No Criteria Indicators

1 Global Ranking: Universities are ranked based on their overall global position. This is determined using a
wide range of available online sources, including academic databases and official

university websites.

2 Institutional Presence: | The online presence of the university and its institutional connections with other

academic and research entities are taken into consideration.

3 Accreditation: The official accreditation of the university by recognized accrediting bodies is considered.
This includes accreditation from government bodies, professional bodies, and reputable

academic organizations.

uniRank aims to provide a non-academic League Table of the top Yemeni Universities and Colleges based on
valid, unbiased and non-influenceable web metrics provided by independent web intelligence sources, rather

than data submitted by the Universities themselves.

9- CWUR

The Center for World University Rankings (CWUR) is responsible for publishing a unique global
university ranking that evaluates the quality of education, alumni employment, faculty excellence, and
research performance. What sets CWUR apart is that it doesn't rely on surveys or data submissions from
universities. CWUR utilizes seven objective and reliable indicators categorized into four areas to determine the
rankings of universities worldwide. The Center for World University Rankings grades universities on four
factors without relying on surveys and university data submissions: education (25%), employability (25%),
faculty (10%), and research (40%). This year, 62 million outcome-based data points were analyzed for the
rankings. Table 9 shows the approved indicators in CWUR.

Table 9. Rating indicators adopted in CWUR.

No Criteria Indicators Weight

1 Education: This criterion evaluates the academic achievements of a university's alumni. It considers
the number of alumni who have earned prestigious academic distinctions in relationto | 25%

the size of the university, accounting for 25% of the ranking.

2 Employability The employability category assesses the professional success of a university's alumni. It
examines the number of alumni who have attained top positions in major companies | 25%

relative to the university's size, contributing to 25% of the ranking.

3 Faculty: This indicator focuses on the quality of the university's faculty members. It takes into
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No Criteria Indicators Weight

account the number of faculties who have received prestigious academic distinctions, | 10%

contributing to 10% of the ranking.

4 Research Research Output: This aspect measures the total number of research papers produced
by the university, accounting for 10% of the ranking.

. High-Quality Publications: It considers the number of research papers
published in top-tier journals, indicating the impact and quality of the
university's research. This category contributes to 10% of the ranking.

® Influence: The influence category evaluates the number of research papers | 40%
published in highly influential journals, signifying the reach and
significance of the university's research. It accounts for 10% of the ranking.

®  (Citations: This criterion measures the number of highly-cited research
papers affiliated with the university, reflecting the impact and recognition

of its research. It contributes to 10% of the ranking.

By considering these indicators, CWUR provides a comprehensive assessment of universities worldwide,
allowing individuals to gauge the quality of education, alumni success, faculty excellence, and research
performance across different institutions "

10- Leiden Ranking

The Leiden’’ Ranking is a ranking that focuses on the research performance of universities. It is
developed by the Leiden Centre for Science and Technology Studies at Leiden University in the Netherlands.
Here is an overview of the methodologies used in the Leiden Ranking:

The CWTS Leiden Ranking 2023 offers a sophisticated set of bibliometric indicators that provide statistics
at the level of universities on scientific impact, collaboration, open access publishing, and gender diversity.
The indicators available in the Leiden Ranking are discussed in detail below.

The Leiden Ranking aims to provide a comprehensive and objective view of the research performance of
universities worldwide. While it primarily focuses on scientific research, it offers a greater understanding of
international collaboration and the scientific impact of universities. It's important to note that there may be
updates and changes to the ranking methodology over time. Interested individuals can refer to the official
Leiden Ranking website for up-to-date information on the methodologies used””. Table 10 shows the

approved indicators in Leiden.

26
https://cwur.org/2023.php

27
https://www.leidenranking.com/

28
https://www.leidenranking.com/ranking/2023/list
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Table 10. Rating indicators adopted in Leiden.

No Criteria Indicators
1 Core Indicators: The Leiden Ranking uses a set of core indicators to measure the research performance of
universities, including:
®  Number of research publications in scientific journals.
®  Number of citations received by these publications from other researchers.
® Number of collaborative research between the university and other researchers or
institutions.
2 Global Performance | University performance is analyzed based on global data available in scientific databases
Analysis: such as Scopus. This data is used to analyze the research and collaborative performance of
universities at the global level.
3 Achieved Universities are ranked based on their actual and achieved research performance, rather than
Performance: relying on factors such as university reputation or financial resources.

11- NTU Ranking

NTU Ranking (Nanyang Technological University Ranking) is a global university ranking that relies on

several criteria to evaluate the quality of scientific research and academic performance. The ranking focuses

particularly on scientific, technological, and engineering fields. Table 11 shows the approved indicators in

NTU. Here are some key criteria used in the NTU Ranking:

Table 11. Rating indicators adopted in NTU.

No Criteria Indicators

1 Research Productivity: Measures the number of research papers published in prestigious scientific journals
and the level of citations received by thatresearch.

2 Research Performance: Measures various indicators related to published research and scientific impact, such
as citation counts and the H-index.

3 Research Quality: Relies on the ranking of journals where research papers are published and their
inclusion in prestigious lists like the Journal Impact Factor.

4 International Collaboration: Measures the extent of research collaboration between universities and researchers
from different countries, such as the number of co-authors from different countries in
research papers.

5 Innovation and  Societal | Measures the level of innovation and the economic and social impact achieved by the

Impact:

research, such as the number of patents and the societal relevance of the research.
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The NTU Ranking covers multiple fields, including medical sciences, engineering, technology, and social
sciences. It aims to provide a comprehensive snapshot of universities' perfformance in scientific research and
. 29
academic excellence

12- Yemen research

The initial release of the Yemen research university ranking for the best universities in Yemen is based on
a wide range of data sources, including the Information Technology Center under the Ministry of Higher
Education. Bibliometric data was collected to estimate citation-based metrics as of August 1, 2023. The
ranking relies on a set of criteria, with the most important criterion being the h-index for all affiliated
researchers at a particular university. The h-index takes into account the papers and citation data across all
disciplines. Their goal is to encourage scientists, business professionals, and administrative bodies throughout
Yemen to explore the trends of top experts and provide an opportunity for the entire research community to
identify leading experts in various research fields within Yemen or even within research institutions [13].
Table 12 shows the approved indicators in Yemen research™".

Table 12. Rating indicators adopted in Yemen research.

On Attribute(Ranking Indicator) Description

H INDEX It is known that the H index measures research productivity at the level of the

researcher (it is calculated by determining the number of H publications that

2 HINDEX Last 5 Year have been cited at least H times).
3 CITATION Measure from research impact 20 for the metric of QS. The indicator is calculated
4 CITATION Last 5 Year by the citation count for six years for papers published over five years.
5 i10 INDEX The 110 index measures the number of academic publications produced by the
6 i10 INDEX Last 5 Year researcher and cited with a minimum of ten citations.

Student and faculty ratios measure teaching commitment. 20% for the metric of
7 Student Ratio QS; international faculty and student ratio: 10% for the metric of QS. The

indicator calculates the ratio of new students to overall students.

lll. Investigating the Rankings of Yemeni universities

Aligning practices with the requirements of international rankings can be a strategic approach for Yemeni

universities to improve their positions and enhance their academic reputation. Here are some strategies that

29
http://nturanking.csti.tw/ranking/ByContinentCountry?

30
htps://ieeexplore.ieee.org/document/10293385
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Yemeni universities can consider: Research Productivity, Faculty Quality and Development, International
Collaboration, Student Success and Employability, Infrastructure and Facilities, Quality Assurance and
Accreditation, Visibility and Outreach, and Continuous Improvement. It is important to note that rankings
should not be the sole focus of Yemeni universities. The ultimate goal should be to provide quality education,
advance knowledge, and contribute to societal development. Aligning practices with ranking requirements

should be seen as a means to enhance overall academic excellence and reputation, rather than an end in itself.

1-  Quacquarelli Symonds (QS)

According to the specified text you provided, it appears that there are two Yemeni universities listed in the
QS World University Rankings. The University of Science and Technology, Yemen, ranks 151170, while
Thamar University in Thamar, Yemen, ranks 171-200. This information is taken from the current web page,
which has changed to a page dedicated to university rankings.

2-  SClmago Institutions Rankings (SIR)

According to the current web page context, the ranking of Yemeni universities for the year 2023 according to

the SCImago Institutions Rankings (SIR) criteria is as follows:

e |bb University is the first ranked university in Yemen, with a total score of 15.4and a world rank
of 3130. It has the third highest score in research performance among the Yemeni universities.

e Sana'a University is the second ranked university in Yemen, with a total score of 14.9 and a world
rank of 3190. It has the highest scores in research performance and societal impact among the Yemeni
universities.

e Taiz University is the third ranked university in Yemen, with a total score of 14.2 and a world rank
of 3251. It has the second highest score in research performance among the Yemeni universities.

e Hadhramout University is the fourth ranked university in Yemen, with a total score of 13.8and a
world rank of 3296. It has the second highest score in innovation outputs among the Yemeni
universities.

e University of Aden is the fifth ranked university in Yemen, with a total score of 13.5 and a world rank
of 3327. It has the highest score in innovation outputs among the Yemeni universities.

® Hodeidah University is the sixth ranked university in Yemen, with a total score of 12.9 and a world

rank of 3404. It has the fourth highest score in research performance among the Yemeni universities.
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Thamar University is the seventh ranked university in Yemen, with a total score of 12.3 and a world
rank of 3479. It has the third highest score in innovation outputs among the Yemeni universities.

University of Science and Technology (Yemen) is the eighth ranked university in Yemen, with a
total score of 11.6 and a world rank of 3568. It has the fifth highest score in research performance

among the Yemeni universities.

Table 13. Sample rankings list of Yemeni universities using SIR

Rankings
No University name University in Arabic total score
2023
1 Ibb University oldals | 154 1
2 Sana'a University slaio dasls> | 149 2
3 Taiz University s dasls | 142 3
4 Hadhramout University Cigaya> ol | 13.8 4
5 University of Aden Ot dasls> | 135 5
6 Hodeidah University Sususdl dasls | 129 6
7 Thamar University sleddasls> | 123 7
8 University of Science and Technology Lz gl 58Sl pglatl dasl> | 11.6 8

3- Webometrics

According to the current web page context, the top Ten Yemeni Universities according to the webometrics

criteria are:

Queen Arwa University is ranked 9788 in the world and has the best scores in size, visibility, and rich
files among the Yemeni universities.

University of Science and Technology Yemen Aden is ranked 3701 in the world and has the best
score in scholar among the Yemeni universities.

Future University Yemen is ranked 13264 in the world and has the second best score in visibility
among the Yemeni universities.

Al Razi University Yemen is ranked 10944 in the world and has the third best score in visibility
among the Yemeni universities.

Al Nasser University is ranked 15275 in the world and has the fourth best score in visibility among
the Yemeni universities.

University of Aden is ranked 5084 in the world and has the second best score in scholar among the

Yemeni universities.
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® Sana’a University is ranked 3897 in the world and has the third best score in scholar among the
Yemeni universities.

® Al Ahgaff University is ranked 17568 in the world and has a good score in visibility among the
Yemeni universities.

® Saba University is ranked 9000 in the world and has a good score in visibility among the Yemeni
universities.

®  University of Science and Technology Yemen Sana’a is ranked 15914 in the world and has a good
score in visibility among the Yemeni universities.

Table 13. Sample rankings list of Yemeni universities using webometrics.

No University name University in Arabic tora Rankings 2023
score
1 Queen Arwa University 9y AU ALasls | 15.4 1
2 University of Science and Technology Lz glgiSilly pglall Aasls> | 14.9 2
3 Future University Jdiud | dale> | 14.2 3
4 Al Razi University Gl aals> | 13.8 4
5 Al Nasser University meldldasls | 135 5
6 University of Aden Ode dasls> | 129 6
7 Sana’a University slaio dacls> | 123 7
8 Al Ahgaff University i gt ppa> daal> | 13.8 4
9 University Sl sl | 12,9 6
10 University S dasls | 142 3

4- Times Higher Education (THE)
Yemeni universities are not available in this Ranking.
5- Academic Ranking of World Universities (ARWU)
Yemeni universities are not available in this Ranking.

6- AD Scientific

They based ranking system on the number of meritorious scientists. Four criteria are used to rank the

countries.
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No University name University in Arabic Rankings 2023
1 Sana’a University slaio dasls 1
2 Taiz University Al daels 2
3 Thamar University sled dasls 3
4 Hadhramout University gt piinr Aol 4
5 Ibb University <l Ll 5
6 University of Aden O Aol 6
7 Hodeidah University suuusd| dasls 7
8 Colleges Sana’a claie tni.‘,v.ll 4< 8
9 Queen Arwa University 9yl AW Lasls 9
10 Azal University of Human Development JI3l el 10
7- EduRank

Here are the top 10 universities in Yemen ranked by EduRank based on the adopted indicators.

According to the analysis, Sana'a University takes the top spot in the ranking, followed by the University of

Aden and the University of Science and Technology - Yemen. These universities have a long history of

establishment and enjoy widespread recognition in Yemen and globa||y31.

Table 15. Sample rankings list of Yemeni universities using EduRank

University

No University name N Rankings 2023
1 Sana’a University slais dasls | 1
2 University of Aden Ove danls> | 2
3 University of Science and Technology Yemen Le>glgiSilly polall dasls | 3
4 Taiz University jaidasls> | 4
5 Thamar University shddasls | 5
6 Hodeidah University Spixll sl | 6
7 Hadhramout University Cigayas daal> | 7
8 Ibb University oldasls> | 8
9 Queen Arwa University sl asliaasls> | 9
10 Al Razi University &l aasls> | 10
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8- uniRank

uniRank University Ranking lists the top 10 Yemeni higher education institutions that meet the uniRank
selection criteria. uniRank aims to provide a non-academic League Table of the top Yemeni universities and
colleges based on valid, unbiased and non-influenceable web metrics provided by independent web

intelligence sources, rather than data submitted by the universities themselves.

Table 16 Sample rankings list of Yemeni universities using uniRank

Rankings
No University name University in Arabic
2023
1 University of Science and Technology Yemen Lz gl i8Sl pgladl Aaels | 1
2 Queen Arwa University Soyl aS Lasls | 2
3 Sana’a University claio danls> | 3
4 Lebanese International University Yemen Adoudl Aulilll daeled! | 4
5 Al Razi University glflaasls> | 5
6 Al-Ahgaff University Sl daals> | 6
7 Emirates International University Adoudl sl LYl dasls | 7
8 Hadhramout University Sigapa daals> | 8
9 Saba University slewdasls> | 9
10 University of Aden Ous dasl> | 10
9- CWUR

Yemeni universities are not available in this Ranking.
10- Leiden Ranking
Yemeni universities are not available in this Ranking.
11- NTU Ranking
Yemeni universities are not available in this Ranking.
12- Yemen research
The researchers extracted study data from the Information Technology Center at the Ministry of Higher
Education and Scientific Research in Yemen, as well as the “AD SCIENTIFIC INDEX” world ranking dataset, to
identify the most important indicators for ranking Yemeni universities. The research identified seven
indicators for 78 Yemeni universities, both governmental and private, and used cluster analysis to reveal the
best performers. The results showed that Sana'a University ranked first, followed by the University of Aden.

The study recommends that Yemeni universities align their goals with the most important indicators based on
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international strategies and support scientific research through the support of scholars. Table 17 provides
information about the clusters to which each university belongs, as well as their respective rankings for the
year 2023. Universities like Sana'a University and Aden University, belonging to Cluster 0, occupy the top
positions. Similarly, universities in Clusters 1, 2, and 3 also have notable rankings within the Yemeni context.

Table 17. Sample rankings list of Yemeni universities using Yemen research.

Rankings
No | University name University in Arabic Cluster
2023
1 Sana'a University slaiwdasls | 0 1
2 Aden University Ot dasl> | O 2
3 Ibb University claasls |1 3
4 Hodeidah University Szl dasls | 1 4
5 Hadhramout University gy dasle | 1 5
6 Sana'a Community College claie c-d.:,al‘ oK |1 6
7 University of Science and Technology Lo ggiSilly pgladl daol> | 1 7
8 Taiz University addasls | 2 8
9 Thamar University sleddasls | 2 9
10 Al-Razi University gl-lanls | 3 10

IV.  conclusion

The study focuses on Yemeni universities and their potential to enter and improve their positions in
international rankings. The research examines five prominent international rankings: QS, ARWU,
WEBOMETRICS, THE, and SIR. The objective of the study is to encourage Yemeni universities to prioritize the
criteria outlined in these rankings and consider them as a pathway to access other international rankings. The
research addresses the challenge of understanding the criteria and application process required for Yemeni
universities to participate in these rankings, as well as the rankings they have achieved. The study emphasizes
the importance of providing Yemeni university administrators with valuable insights into the criteria used for
international rankings and the rankings obtained by Yemeni universities. The findings of the study reveal that
two Yemeni universities are listed in the QS. The University of Science and Technology, Yemen, ranks

151-170, while Thamar University in Thamar, Yemen, ranks 171-200.

Additionally, the findings of the study reveal the ranking positions of two Yemeni universities in the

SClmago Institutions Rankings (SIR) for 2023:
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- Ibb University secures the highest position among Yemeni universities with an overall score of 15.4 and a

world rank of 3130.

- Sana’a University closely follows , ranking second among Yemeni universities with a total score of
14.9 and a world rank of 3190.

The study highlights the importance of international rankings for Yemeni universities and their potential
to improve their positions. Ibb University and Sana’a University have achieved notable rankings in the
SClmago Institutions Rankings for 2023 among Yemeni universities. Yemeni university administrators can use
the insights provided by the study to understand the criteria used for rankings and work towards enhancing
the quality of higher education in their institutions. The findings of the study offer Yemeni university
leadership a valuable benchmark to evaluate their institutions' global performance. These rankings shed light
on the current positions of the universities and indicate areas where improvements can be made.

University administrators can carefully examine the ranking criteria and identify specific areas that require
enhancement to elevate the quality of higher education within their institutions. By gaining an understanding
of the methodologies and indicators utilized in these rankings, leadership can align their strategic goals and
initiatives to address the identified areas of improvement. This may involve measures such as boosting
research output, enhancing faculty quality, improving student satisfaction, fostering international
collaborations, or focusing on other factors that contribute to higher rankings. The study's findings provide
valuable insights into the strengths and weaknesses of Yemeni universities compared to their global
counterparts, empowering leadership to make informed decisions and implement strategies aimed at
enhancing their institutions’ overall standing,

Regarding potential future work, some suggestions are:

- Conducting a comparative analysis of the ranking criteria and methodologies to identify common areas
forimprovement across different rankings.

- Investigating the specific strengths and weaknesses of Ibb University and Sanaa University in relation to
the criteria used in the SCimago Institutions Rankings and developing strategies to further enhance their
performance.

- Exploring the impact of improved rankings on the reputation, funding opportunities, and international
collaborations of Yemeni universities.

- Conducting surveys or interviews with Yemeni university stakeholders to gather their perspectives on

the rankings and their potential implications for the higher education sector in Yemen.
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These suggestions can help expand on the study's findings and contribute to the ongoing efforts to
improve the rankings and overall quality of Yemeni universities. The original approach in ranking Yemeni
institutions is crucial as it assists scholars and students in finding educational institutions that align with their
specific academic needs.
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Abstract:

This comprehensive literature review is dedicated to the field of Arabic Automatic Question
Generation (AQG), which focuses on the development of computational models and algorithms
for the automatic generation of questions. The review systematically covers key concepts in
AQG, including question types and evaluation metrics. Additionally, it delves into the specific
challenges associated with applying AQG techniques to the Arabic language, considering factors
like complex morphology and dialectal variations. The review introduces a taxonomy of Arabic
AQG approaches, classifying them into rule-based, template-based, and machine learning-
based methods. It examines the pivotal role of datasets, resources, and evaluation
methodologies in the training and assessment of AQG systems. Advancements in Arabic AQG
are highlighted, and the review identifies emerging research directions, such as domain-specific
question generation and integration into educational platforms.

In conclusion, the review provides valuable insights for researchers, developers, and educators
interested in Arabic AQG. It addresses current advancements, challenges, and outlines potential
future research directions, including the scarcity of labeled data and the necessity for domain-
specific approaches. Overall, this review serves as a comprehensive resource in the realm of

Arabic AQG.

Keywords: Question generation, Arabic language, Artificial intelligence, Contexts.
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1. Introduction

Arabic Automatic Question Generation (AAQG) is an emerging field of research that focuses on
developing systems and techniques for automatically generating questions in the Arabic language. This field
is of great importance in various educational applications as it can be used to create language learning
materials, assess comprehension skills, and enhance the overall learning experience for Arabic learners.

Automatic Question Generation is of great significance for the Arabic language for several reasons.
Firstly, the Arabic language is one of the most widely spoken languages globally, with millions of Arabic
speakers around the world. Secondly, the Arabic language has a rich literary and intellectual heritage,
making it an important language for educational purposes. Furthermore, the increasing availability of Arabic
educational content on the internet necessitates the development of efficient and effective methods for
generating relevant and accurate questions to enhance learning outcomes for Arabic-speaking students [1].

Question answering (QA) can benefit from QG, where the training dataset of QA can be enriched using
QG to improve the learning and performance of QA algorithms [2]. Additionally, in the future, QG can be
greatly helpful to the education industry by generating teaching materials with less effort and motivating
students' intention to read.

Arabic question-generation systems have been limited and are mainly focused on factoid questions and
short-answer generation [3]. Current approaches rely heavily on rule-based methods or manual
construction of question styles using specific text sources, which lack scalability and generalizability [4]. The
complexity of the Arabic language presents challenges in morphological analysis, syntactic structures, and
semantic nuances (Ahmed, 2025, Alharbi, 2022)[5][6]. Addressing these challenges requires the creation of
large and diverse Arabic question-generation datasets, as well as the exploration of advanced Natural
Language Processing techniques specifically tailored for the Arabic language [S]. Deep learning models have
demonstrated their effectiveness in overcoming these obstacles by leveraging extensive Arabic datasets and
educational resources to comprehend the intricacies of the language (Al-Ghobesi, 2025)[7].

To develop an effective Automatic Question Generation system for the Arabic language, it is imperative to
adopt strategies that leverage recent advancements in deep learning techniques, particularly those that have
been successful in the development of AQG systems for other languages [8]. Recent research has
demonstrated the efficacy of Transformer-based models and recurrent neural networks in generating
questions from textual sources [5][9][10]. These models have exhibited a high degree of accuracy when
applied to languages with complex syntactic and semantic structures, making them viable candidates for

developing Arabic question-generation systems [11].
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The field of educational question generation has made significant advancements, particularly with the
integration of deep learning techniques [12]. This attempts to create questions from a text paragraph, where
certain sub-spans of the passage in question will answer the questions produced. Artificial intelligence (Al)
techniques are now extensively used to minimize the manual effort required by teachers, and research
progress has been made in Automatic Question Generation (AQG) from textual data based on syntax and
semantics [13].

The integration of question-generation technology in education has the potential to greatly enhance the
learning experience by automatically generating thought-provoking questions [14]. This advancement relies
on deep learning techniques, which have shown promise in capturing complex patterns and semantic
connections within Arabic QG systems used in educational contexts.

The review has made significant contributions, which are listed below:

-The current state of research on generating Arabic questions.

-What existing methods for creating Arabic questions could be adjusted to fulfill the specific demands of
education.

-Strategies for future research to address deficiencies and fill gaps in educational Arabic question
generation.

This paper is organized as follows: We first formally represent the problem of Arabic automatic question
generation and discuss the various question categories, providing a technical overview of such a system. In
section 2, an overview of previous works on Arabic question generation is provided. Section 3 presents the
methodologies and techniques employed in Arabic question generation using deep learning, including
Transformer-based models and recurrent neural networks. In section 4, we discuss the performance
evaluation metrics used to assess the quality of generated questions and compare different approaches.
Section 5 presented the challenges and limitations faced in Arabic question generation, such as the lack of
large-scale annotated datasets and the complexity of Arabic language structures. Future works are discussed
in section 6. Finally, the conclusion is presented in section 7.

7.1. ARABIC LANGUAGE Challenges

Arabic is a Semitic language known for its rich morphology, complex grammatical structures, and varied
dialects. It is spoken by hundreds of millions of people worldwide and is the official language of over 20
countries [15]. Although Arabic is popular, work on the Arabic language is still limited, especially in QG [16].
To understand the challenges of the Arabic language, the basics of Arabic should be understood.

Given the complexity of the Arabic language, it presents unique challenges in the field of Natural Language
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Processing. One of the notable challenges is the shortage of large datasets and limited tools for tasks such as
sentiment analysis and question generation [17]. Although deep learning techniques have shown promising
results in addressing these challenges for other languages, there is a lack of research specifically focusing on
deep learning methods for the Arabic language. The intricate morphology and structural complexity of
Arabic create obstacles that necessitate the adaptation and customization of existing deep learning models
to meet the specific requirements of Arabic NLP [18].

1.2. Classification of question generation:

The question generation problem involves finding a model that approximates the generated question.
The dataset is pre-processed to make the data available in the desired format, and an appropriate strategy is
employed based on the question type for generating questions [19]. Depending on the type of system being
used, either text or image datasets can be selected [20]. Categorization aids in outlining specific use cases,
and the following is a classification of questions based on existing research in question generation.

1.2.1. Factual questions:

Factual questions aim to elicit specific information or facts. These questions typically start with words like
"o who," "13L/L what," "Q.ﬁ where," and " 5s when." Examples of factual questions in an educational
context could be: "o sle @u ¢ cyodl What is the capital of Yemen?"

1.2.2. Inferential questions:

Inferential questions require the reader to analyze information and draw conclusions based on the given
context. These questions often start with words like "130 why," "a,8 how," or phrases like <@M 13La"
What can you infer from this?

1.2.3. Multiple sentences spanning questions:

Some questions may necessitate answers consisting of multiple sentences from a paragraph, as the
relevant information is distributed across several sentences. These types of questions are typically W4H
(What/Where/When/Why/How) and can be addressed using methods similar to those employed for
answering factual questions.

1.2.4. Yes/no type questions:

Yes/no type questions aim to elicit a binary response of "yes" or "no." Examples of yes/no type questions in
an educational context could be: S (o1 Jg> 195 (uaiid| Ja Does the sun revolve around the Earth?".

2. Literature Review

The recent work on Arabic QA has focused on leveraging the advancements made in English QA,

particularly the utilization of deep learning models such as BERT and recurrent neural networks [21]. These
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models have shown promise in improving the performance of Arabic QG systems by capturing contextual
information and semantic relationships [22]. These models have shown promising results in generating
questions from Arabic healthcare texts based on word embeddings. However, there is still a lack of research
on Arabic QG specifically for educational purposes.

In addition to applying advancements from English QA to Arabic QA, recent studies have also
demonstrated the effectiveness of deep learning in the domain of Arabic text classification. Techniques such
as word embeddings and deep learning models have shown promising classification accuracy, highlighting
their potential for use in educational applications. Furthermore, the integration of deep learning in Arabic
QG can significantly enhance the automatic generation of thought-provoking questions by capturing
complex patterns and semantic connections within the educational context [23].

The literature on Arabic Question Generation using Deep Learning in educational contexts reveals a
comprehensive landscape of research endeavors focused on advancing the integration of DL techniques for
QG in Arabic language. Numerous studies have explored the utilization of recurrent neural networks,
convolutional neural networks, and transformer models in the domain of Arabic QG, emphasizing the
potential of these DL architectures in addressing the complexities inherent to Arabic language.

A study proposes a method to analyze the question and retrieve the passage answer in Arabic language,
along with experimenting with the generation of a logical representation from the declarative form of each
question [11]. This includes extensive evaluation of various Arabic language tasks such as Sentiment
Analysis, Named Entity Recognition, and QA using different datasets. Additionally, it discusses
advancements in word vector representations for Arabic compared to English models like Word2Vec and
highlights initiatives such as AraVec which provides powerful word embedding models developed
specifically for Arabic NLP through pre-trained word representations sourced from different domains like
Wikipedia, World Wide Web pages, and tweets. Furthermore, it describes real-time embedding schemes that
aim at improving performance in various NLP tasks without relying on tabulated pre-embedding or pre-
trained transfer learning models [24].

In 2015, [26] introduced rule-based methods that utilized rule-based knowledge sources to assess the
comprehension of crucial domain rules. Our interpretation aligns rule-based approaches with semantic-
based methods due to their requirement for a deeper understanding beyond mere syntax. Regarding the
fifth category, schemas are similar to templates but more abstract in nature. They group templates that
represent variations of the same problem. However, we find the differentiation between template and

schemas to be unclear.
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In 2010, [27] developed a method for creating definitional queries, which are inquiries that seek the
meaning of a chosen term referred to as an "up-key". The identification of the "up-key" can be achieved
through statistical approaches such as term frequency. Once the named entity of the "up-key" is identified, a
question word can be selected. This "up-key" and question word are then inserted into the template
"<Question word> is <up-key>?" to generate a definitional query.

In 2010, [28] proposed an approach to automatically generate questions to support students in writing
literature reviews. The approach generates questions e.g. What is the research question framed by X? The
approach automatically extracts and classifies citations from a student’s review. The approach uses
templates to generate questions based on the extracted information.

In 2018, [8] presented a Corpus-Based Approach that utilizes a large collection of texts, known as a
corpus, to automatically generate questions. This approach involves analyzing the corpus to identify
patterns and generate questions based on the content found in the texts. The generated questions are based
on patterns and structures observed in the corpus. The corpus-based approach for automatic question
generation relies on analyzing a large collection of texts to identify patterns and generate questions. These
questions are generated based on patterns and structures observed in the analyzed corpus, allowing for a
more data-driven approach to question generation.

In 2014, Google introduced a text-generation task defined as a sequence-by-sequence task. This
approach facilitates end-to-end learning for tasks that involve input and output sequences of tokens.
Encoder-decoder models are frequently applied to these types of problems and typically include an encoder
to process the input sequence through layers of recurrent neural networks, along with a decoder designed to
generate the output sequence.

The research by [12] focused on creating queries from a text paragraph for machine-reading
comprehension using an attention-driven mechanism based on a sequence-to-sequence model and an
RNN-based encoder-decoder system with two distinct encoders. These approaches demonstrate the use of
templates and corpus-based analysis, as well as the application of sequence-to-sequence models with
attention mechanisms for automatic question generation from text.

In 2019, [35] employed transformers to generate questions based on passages from the SQUAD dataset.
They used word error rate as a metric to compare the generated questions with the target questions. The
authors observed the syntactic correctness of the generated questions and their relevance to the passage.
Furthermore, they found that WER was low for shorter questions but increased for longer ones.

In 2022, [5] improved the transformer model for generating questions on the mMARCO dataset and
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optimized it using the AdamW optimizer model. They proposed an end-to-end Arabic automatic question
generation model based on the Transformer architecture to generate N interrogative questions for
educational content from a single unlimited-length document. This constitutes a transfer-learning process.
The authors also incorporated TextRank and Sentence Extraction techniques in their model to improve the
quality of the generated questions.
3. Categories of Arabic question
generation Approaches

Based on the sources reviewed, the categories of Arabic question generation approaches can be classified
into the following:

3.1. Rule-Based Approach

A method based on predefined rules is employed to generate questions from declarative sentences [25].
This method simplifies the sentence, applies a transformation technique for question generation, ranks the
generated questions using logistic regression to assess their quality, and then labels them for approval. For
example, the rule-based approach may involve transforming a declarative sentence like " J| cad aasi
Bl into a question like "wesT ad ool J1?".

3.2. Template-Based Approach

A method based on templates entails the creation of pre-established question templates, which are then
populated with pertinent information derived from the input text. These templates act as a framework for
generating questions and ensure that the resulting questions adhere to proper grammar while remaining
relevant to the content at hand (Ushio et al., 2023).

3.3. Corpus-Based Approach

The Corpus-Based Approach utilizes a framework for automatic question generation that involves
analyzing a large corpus of text. This approach extracts patterns and linguistic features from the corpus to
generate questions [51].

3.4. Sequence-to-Sequence Approach

One method for generating questions is the sequence-to-sequence approach, where a neural network
model is trained to generate questions by treating it as a sequence-generation task. The model takes an input
sequence (such as a sentence or passage) and produces an output sequence (the question). This output
sequence is trained to match human-generated questions, allowing the model to learn how to generate

questions based on the given input [51].
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3.5. Transformer-based Approach

A transformer-based approach [29] involves utilizing the Transformer architecture, a popular deep-
learning model, for automatic question generation. This approach relies on the use of transformer models,
such as the Transformer architecture, to automatically generate questions by analyzing the syntactic and
semantic structures of sentences [5].

These different categories of automatic question generation approaches provide a range of methods for
generating questions from text, including rule-based approaches, template-based approaches, corpus-based
approaches, sequence-to-sequence approaches, and transformer-based approaches.

Furthermore, the use of multilingual and cross-lingual models allows for the transfer of question-
generation techniques and models from other languages to Arabic [49]. Overall, the existing research on
Arabic question generation using deep learning techniques demonstrates various approaches and models,
including template-based methods, sequence-to-sequence models with attention mechanisms, and
transformer-based approaches different QG approaches used for Arabic question generation.

Table 1 provides a comparison summary of different approaches for Arabic question generation,
including rule-based approaches, template-based approaches, corpus-based approaches, sequence-to-
sequence approaches, and transformer-based approaches.

Table 2 presents an analysis of papers that discussed Arabic QG from multiple perspectives.

Table 1 Summary of Arabic QG Approaches

Approach Description Advantages Limitations

These  methodologies  heavily
Arabic  Question generation
These methods are simple to | depend on manually created rules

Rule-based methods  have traditionally
execute and can  produce | and templates, which might not
approaches relied on pre-established rules
grammatically accurate questions. | encompass all linguistic variations
and syntactic transformations.
in Arabic.

These methods utilize The ability of these methods to

predetermined templates to | One approach that is relatively | handle complex or diverse sentence
Template-
based produce questions by | simple to implement and can | structures may be limited, and the
ase

substituting specific | generate questions with correct | quality of the produced questions
approaches

placeholders with pertinent | syntaxis the use of templates. relies heavily on the quality of the

details from the given text. templates used.

These methods leverage a vast | Corpus-driven  methods can | Obtaining a sufficient and diverse
Corpus-

collection of pre-existing questions | capture a wide range of question | question-answer corpus for Arabic
based

and their corresponding answers to | patterns and enhance the diversity | may pose challenges for these
approaches

generate novel questions. of generated questions. approaches.
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Approach Description Advantages Limitations
Neural sequence-to-sequence

These methods utilize neural
methods have been found to

networks to generate questions These methods might necessitate a
Sequence- produce a wider range of

from the input text by substantial amount of training data
to-sequence questions that are more relevant

considering the process of and could be computationally
approaches ) o in  context, compared to )

generation as a prediction task demanding.

traditional rule-based or template-
based on sequences.
based approaches.

These methods make use of | Recent advancements in natural

Optimal performance of
transformer models, like the | language processing tasks have
Transformer- transformer-based methods may
Transformer architecture, to | demonstrated the effectiveness of
based necessitate a substantial amount of
generate questions by capturing | Transformer-based  approaches,
approaches computational  resources  and
the connections between input | particularly for question
training data.
and output sequences. generation.

Table 2 Presents an analysis of papers that discussed Arabic QG:

Ref. | Approach Algorithm Scientific additions

The system creates questions without
The TextRank algorithm operates by extracting
Transformer-based answers and functions by segmenting the
[5] key sentences from paragraphs and organizing
approaches document into paragraphs while identifying
them into a list.
key sentences.

A novel method for generating questions from

Arabic text involves the fusion of semantic role
Template-based Itseamlessly incorporates models for semantic role
[1] labeling (SRL) for capturing linguistic
approaches labeling and question generation.
relationships and the flexibility inherentin

question models.

ARAGPT2-MEGA, with its impressive 1.46
billion parameters, stands as the most

extensive Arabic language model currently
ARAGPT2 is a stacked transformer-decoder model
Transformer-based accessible. This model, AraGPT2-mega,
[22] that has undergone training using the causal
approaches demonstrates remarkable proficiency in
language modeling objective.
generating news articles that pose a challenge

in distinguishing them from those crafted by

human authors.
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Algorithm Scientific additions

The introduction involves three potent variants
of the T5 model specifically designed for Arabic
language generation. Furthermore, a
Transformer-based
[30] Fine-tuning AraT5 model on ARGENQG dataset. groundbreaking proposition is made for a
approaches
novel benchmark in Arabic natural language
generation, denoted as ARGEN, comprising

seven distinct tasks.

The training of GPT-2 for the purpose of

generating Arabic poems has resulted in
Transformer-based
[9] Fine-tuning GPT-2 architecture superior performance, surpassing existing
approaches
models in the realm of Arabic poetry

generation.

The authors put forward a multilingual data-driven | The assumed position for the question word in

Transformer-based | approach for the generation of reading Arabic is the first processed word, essentially
[31]
approaches comprehension questions, employing dependency | representing the end of the sentence in Arabic
trees in the process. sentence structure.

The envisioned system comprises five key
Visual Arabic
modules: visual feature extraction, question The VQA task is conceptualized as a binary
[34] |Question Answering
(vAQY)

preprocessing, textual feature extraction, feature | classification problem.

fusion, and answer prediction.

4. Datasets

The development and assessment of natural language processing models rely on the availability and
quality of Arabic question generation datasets. However, obtaining such datasets for Arabic language poses
challenges due to factors such as limited resources, the absence of standardized datasets, and the intricate
linguistic nature of Arabic. This scarcity poses a notable challenge for researchers and developers aiming to
enhance Arabic natural language processing models. Addressing this issue by creating extensive Arabic

question-generation datasets is essential [1].

To address the scarcity of Arabic question generation datasets, recent translation techniques have been
applied to crowd-sourced annotated datasets. This approach has produced reasonable results on training
data for different languages, enabling researchers to overcome the lack of datasets by translating existing

ones into Arabic [1]. For instance, the SQUAD dataset has been translated into Arabic, creating a valuable

resource for Arabic question generation [38].
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Although the availability of specific Arabic question generation datasets may still be limited compared to
English, several datasets have been developed for this purpose [39]. These datasets, such as the translated
SQuAD dataset and the Arabic Question Answering Web Corpus, provide valuable resources for training and
evaluating Arabic question generation models, enabling the development of more accurate and robust

systems for generating questions in Arabic.

THE DETAILS OF THE DATASETS USED FOR QUESTION GENERATION ARE SUMMARIZED IN TABLE 3.

Table 3: Summary of Arabic QG datasets

DATASET NAME Source Content
ARABIC SQUAD: Arabic Stanford Question Translated from Translated into Arabic, providing a valuable resource
Answering Dataset [38]. English for Arabic question generation.
ARCD: Arabic Reading Comprehension Custom Crowdsourced Arabic questions based on the CNN
Dataset [38]. and Daily Mail datasets in English.
MLQA: Multilingual Question Answering Multilingual Parallel sentences in 7 languages, including Arabic,
[40]. for machine translation evaluation.
XQUAD: Cross-Lingual Question Answering Multilingual Multilingual dataset for question-answering tasks,
Dataset [41]. including Arabic.
TYDI QA: Typologically Diverse Question Multilingual The data set is a question-answering benchmark based on
Answering [41]. Wikipedia articles for 11 typologically diverse languages.
Eight of these languages have available UD treebanks and
trained dependency parsers in the Stanza package
LAREQA: Low-Resource Cross-Language Custom A dataset for cross-lingual question answering in
Question Answering [42]. low-resource languages, including Arabic.
DAWQAS: Dataset For Web-Based Question Custom A dataset for Arabic web-based question answering.
Answering In Arabic Script [43].
EXAMS [44]. Custom A dataset for evaluating extractive question-
answering models, including Arabic passages.
MS MARCO [5]. Custom The MMARCO dataset is a machine-translated
multilingual version of the MS MARCO passage ranking
dataset covering 13 typologically diverse languages [45].
QUIZITO'S Platform [1]. Custom The collection comprises 40,435 questions gathered from
kids" books and summaries manually curated by Quizito.
Image-Question-Answer (IQA) Triplet [43]. VAQA The VAQA dataset contains 5000 images. The first Visual
Arabic Question Answering (VAQA) dataset is generated.
first dataset and system for VQA in Arabic.
ARGENQG [30] Custom The researcher built ARGENQG by extracting 96K (passage,
answer, and question) triplets from the ARCD dataset, and three
multi-lingual QA datasets: MLQA, XQuAD, and TyDi QA.
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4. Evaluation Metrics

To evaluate Arabic question generation, several metrics can be used to assess the quality and
effectiveness of the generated questions. Some commonly used metrics for automatic evaluation include
BLEU-4, METEOR, and ROUGE-L. These metrics compare the generated questions with reference questions
to measure the similarity and overlap in terms of n-grams and recall scores. Apart from these automatic
metrics, human evaluation can also be conducted to gather subjective feedback on the quality and
comprehensibility of the generated questions [3]. The commonly used similarity metrics for evaluating
Arabic question generation are as follows:

4.1. BLEU Score:

This metric measures the similarity between the generated questions and reference questions based
on n-gram overlap. BLEU-4 is a commonly used automatic evaluation metric in question generation tasks. It
measures the n-gram similarity between the generated questions and the reference questions. The BLEU-4
metric calculates the precision of n-grams up to four words in length, comparing the generated questions
with the reference questions [46].

4.2. ROUGE Score:

This metric evaluates the quality of the generated questions by comparing them with reference
questions based on n-gram overlap and word order. ROUGE-L is a metric specifically designed for evaluating
the quality of summaries or generated questions. It calculates the recall score by comparing the generated
questions with the reference questions based on the longest common subsequence between them. This
metric is particularly useful in assessing the quality of generated questions when they may have different
complexities than the input questions. ROUGE-L is a metric that measures the recall-oriented evaluation of
generated questions by comparing them with reference questions [47].

4.3. METEOR Score:

This metric takes into account various linguistic aspects such as synonyms, stemming, and word order
to measure the quality of the generated questions. METEOR is another automatic evaluation metric
commonly used in question generation. METEOR is a metric that combines precision and recall to measure
the quality of generated questions compared to the reference questions. It takes into account not only the
overlap in n-grams but also considers synonyms and paraphrases to evaluate the semantic similarity
between the generated questions and the reference questions [48].

4.4. CIDEr

CIDEr, also known as Consensus-based Image Description Evaluation, is an automated metric that was
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developed to assess the quality of image descriptions. This metric compares a sentence generated by a
model with a set of human-written sentences considered as ground truth. It measures how similar the
model-generated sentence is to the consensus among the ground truth sentences for that particular image.
The concept of consensus in CIDEr refers to how often most of the sentences used to describe an image are
similar. Additionally, CIDEr claims that its metric inherently captures aspects such as grammar, importance,
accuracy, and saliency [50].

4.5. Human Evaluation:

In human evaluation studies, human evaluators assess the quality of the generated questions based on
criteria such as relevance, syntactic correctness, ambiguity, and difficulty. They evaluate if the generated
questions are relevant to the given information, if they are grammatically correct if there is any ambiguity in
the wording, and if the difficulty level of the questions aligns with the intended target audience. Additionally,
the evaluation criteria used in human evaluation studies provide guidelines for the evaluators and help
assess the performance of each template. The human evaluators rate the difficulty level of the questions to
ensure that there is a syntactic divergence between the input sentence and the generated question [8].

In summary, the evaluation of Arabic question generation can be done using a combination of
automatic metrics and human evaluation studies. These evaluation methods provide a comprehensive
analysis of the generated questions, taking into account both quantitative metrics for similarity and quality,
as well as qualitative assessments by human evaluators, as well as human evaluation studies to assess the
relevance, syntactic correctness, ambiguity, and difficulty of the generated questions.

In Table 4, we list the different evaluation metrics used for question generation.

Table 4 Summery of Evaluation metrics and results

Ref. BLEU-4 ROUGE METEOR CIDEr f-measure
[5] 19.12 23.00 51.99 - -

[1] - - - - 86%

[22] - - - - 98.7%
[30] 16.99 - - - .

[9] 0.187 - - B i

[31] 2.90 13.12 24.69 22.70 -

[34] - - - - 84.94%

5.Arabic Question Generation Challenges:
When it comes to Arabic question generation, several unique challenges need to be considered. These

challenges include the complexity of Arabic language, which has different grammatical rules and structures
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compared to other languages. Additionally, Arabic Question Generation faces several unique challenges that

need to be addressed for effective implementation [1]:

5.1. Lack of Arabic-specific datasets:

One of the major challenges in Arabic question generation is the scarcity of high-quality datasets
specific to the Arabic language. The availability of comprehensive datasets is crucial for training and
evaluating question generation models effectively [22].

5.2. Limited linguistic resources:

Arabic question generation requires robust linguistic resources, including morphological analyzers,
part-of-speech taggers, and syntactic parsers. These resources are essential for accurately understanding the
semantics and syntax of Arabic text and generating grammatically correct and meaningful questions [1].

5.3. Inconsistencies in discretization:

Arabic words can have different meanings depending on the placement of diacritical marks. This
creates challenges in accurately representing the intended meaning of words and generating questions that
capture the desired information [36].

5.4. Complex sentence structures:

Arabic sentences often follow different syntactic structures compared to other languages. These
complex sentence structures pose a challenge for question-generation models, as they need to understand
and parse the sentences correctly to generate relevant and accurate questions [3].

5.5. Lack of domain-specific knowledge:

Arabic question generation for educational purposes requires a deep understanding of the subject
matter and the ability to generate contextually relevant questions that align with the educational content
(4.

6. Future work

To address these challenges and improve Arabic question generation, future research can focus on the
following areas:

6.1. Development of Arabic-specific datasets:

Developing high-quality datasets dedicated for generating Arabic questions is crucial for the effective
training and evaluation of models. These datasets should cover a wide range of diverse topics and domains,
including educational content, to ensure the generation of contextually relevant questions [38].

6.2. Integration of advanced linguistic resources:

Research efforts can focus on improving the availability and quality of linguistic resources for Arabic
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question generation. This can include developing more accurate morphological analyzers, part-of-speech
taggers, and syntactic parsers specifically tailored for Arabic language processing [3].
6.3. Application of transfer learning:

Investigating transfer learning techniques provides an avenue to utilize pre-existing question-
generation models trained in different languages and modify them for application in Arabic. This strategy
has the potential to address the constraints posed by the scarcity of Arabic linguistic resources, thereby
enhancing the effectiveness of models dedicated to generating questions in Arabic [4].

6.4. Designing hybrid models:

The development of hybrid models, integrating rule-based methodologies with deep learning
techniques, offers a promising solution to tackle the complexities associated with Arabic question
generation. These hybrid models can harness the advantages of rule-based approaches, adept at managing
intricate sentence structures and incorporating domain-specific knowledge, while concurrently leveraging
the capabilities of deep learning models to generate questions that are diverse and contextually relevant [4].

In conclusion, future research in Arabic question generation should focus on the development of
Arabic-specific datasets, integration of advanced linguistic resources, application of transfer learning, and
design of hybrid models to improve the accuracy and contextual relevance of generated questions.

7. Conclusion

This literature review discussed the current state of research on Arabic question generation using deep
learning techniques for educational purposes. It highlighted the challenges faced in Arabic question
generation, such as the lack of Arabic-specific datasets and linguistic resources, and suggests potential
solutions, including the development of Arabic-specific datasets, integration of advanced linguistic
resources, application of transfer learning, fine-tuning pre-trained multilingual models and the design of
hybrid models. Overall, the literature review provided insights into the current state of research on Arabic
question generation using deep learning techniques for educational purposes. Future research in Arabic
question generation should focus on the development of Arabic-specific datasets, integration of advanced
linguistic resources, application of transfer learning, and the design of hybrid models to improve the
accuracy and contextual relevance of generated questions.
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Abstract:

People tend to shortcut ways that save them time and effort to do the tasks
required by them, either by takingtasks ready-made online, or stealing someone’s
work as their own. Since  everything now is connected to the Internet, there is a very
high potential of duplicating or stealing someone else’s work, whichis known as

plagiarism. With the advancement of technology, it has become quite simple to do all

tasks through the Internet. Plagiarism is the copying of other people’s ideas and
actions; it is considered a crime. Plagiarism occurs due to laziness, fear of failure, and
the desire to perform the required tasks without fatigue or effort. In this paper, a
methodology for detecting plagiarism in programming tasks, in particular in the visual
—— programming category using deep learning and machine learning algorithms is

proposed. Also, a solution has been proposed to detect plagiarism in the source code
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. INTRODUCTION

Plagiarism detection is useful in the era of technological development. Plagiarism detection helps to
maintain integrity in the academic field, as it is easy to copy or steal the worksof others via the Internet.
Most people tend to steal or copy someone’s work to save effort and time in getting the costsor work
required of them done. If people continue to stealthe works of others, the original work will not be
valuable at all. Plagiarism in programming tasks is a big problem, where students copy codes from their

classmates, or find codes onlineand utilize them without indicating to original code [1].

There are many plagiarism detection tools, and these tools have greatly reduced manual checking. Most
plagiarism de- tection tools use syntactic-based methods and a text-based ap- proach [2]. These tools tend
to fail when the code obfuscation process is done. In programming tasks, code obfuscation can be done by
changing variable names, rearranging sentences, replacing loops and control sentences, converting

variables, and adding comments.

It is very difficult to identify copied work in programming languages because there are different types of
plagiarism, which are difficult to find with plagiarism detection tools.Tools like JPlag [3] and MOSS [4]

remove comments before testing for plagiarism, which can lessen their importance for plagiarism detection.

There are different types of plagiarism

[5] such as direct plagiarism, smart plagiarism, self-plagiarism, and unintentional plagiarism. Direct
plagiarism is copying without any change or quotations. Smart plagiarism is when someone plagiarizes
an original work skillfully, they rephrase sentences in their way. Self-impersonation is when someone
presents the same as their previous work in other situations andtasks. Unintentional plagiarism where this

type occurs when someone inadvertently reformulates a topic [5].

In this paper, the focus will be on plagiarism detection of source code and interfaces in visual

programming class. The goal is to solve the problem of plagiarism in students’ softwaretasks.

Il. RELATED WORK

Most universities use online code evaluation platforms [6], making plagiarism an easy task in
programming tasks. Imper- sonation in general in the field of education is considered a betrayal of

academic honesty and a moral crime. There aretwo ways to detect plagiarism [5]:

- Document plagiarism.

2024 5s55: Jo¥1 aaall 2 kel ISSN: 2958-809X  EISSN: 2958-810m




©oglelld 1o

Hled Ay — Aslaglally ooliwledl A At ) A e juiad - LeSms dpele Al

- Source code plagiarized.

A. Existing Tools

- Tools for detecting plagiarism online:
An online plagiarism detector is a tool that takes textor documents as input and checks or
compares them with several articles and papers published that have been published online. It
produces a report at the end for reference that shows the proportion of information that has been

plagiarized [5].

- Independent tools for detecting plagiarism:
Unlike online plagiarism services, plagiarism detection apps may be installed and used on
individual PCs andare used to check for plagiarism in specified input textsor documents. To find
text matches, it does a huge amountof internet searches using articles. For these resources to work,

the device must be connected to the Internet [5].

B. Plagiarism Detection for Source code and Texts

Based on a survey [7] of computer undergraduate students, 54% admitted plagiarizing and over 87%
reported that their assignment was plagiarized. According to article [8] students cheat for a variety of

reasons, including the ease with which

they may access or exchange material online, the low like- lihood of being discovered, a lack of time, a
fear of being judged, and so on. As a result, when students complete the course, they are deficient in
important knowledge, and their entitlement to a fair and equal evaluation of their expertise is denied. Due
to the large number of students in each course, educators rely on assignments to determine which students

need further help and whether the course can be made better [6].

C. Detection of Source Code Plagiarism

Source code plagiarism occurs when someone copies or I’ePI’OdLICCS the same source code without

properly citing the original source code author [S]. There are two methods available:

- Syntaxial Change
The shift is the simplest form in syntaxial. They may be completed by making a few straightforward

adjustments to the main code. In this situation, knowing how to code is not necessary [5].

- Structural Change
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Changes to calls made within the process body and vice versa, changes to iterations, conditional
statements, and statement order, as well as the conversion of procedures to works and the inclusion

of statements that will not modify the code’s output are all instances of structural changes [5].

D. Process Model for Plagiarism Detection

An enhancement to the process model used to identify plagiarism. Five phases make up the comparable

model seenin [1]:

- By tokenizing the source code, detection becomes re-sistant to changes in the source code’s
structure, likelanguage translations and variable renaming.

= Pre-processing improves the detection of source code changes such as removing comment blocks,
splitting or merging variable declarations, rearrangement of state-ments, etc.

- deleting and creating a tokenized version of source code that is allowed.

- Utilizing similarity measurement to find similarities.

- Finally, calculating the amount of similarity between two source codes.

E. Detecting Source Code Plagiarism Byrecode Approach

A technique for detecting source code plagiarism that uses low-level instructions instead of source code
tokens may catch the majority of plagiarism assaults from beginner pro- gramming courses at any level.
Additionally, a number of techniques, including instruction reinterpretation, instruction generalization,
method linearization, and method-based com- parison are incorporated to increase its efficacy. The choice
ofJava as the targeted programming language with Bytecode as its low-level instruction was made, due to

low-level instructionbeing a language-dependent characteristic based on analysis

[9]. Most source code plagiarism detection tools are created with language independence in mind. This
kind of approach generalizes all computer languages and treats them as raw text,assuming that the most
obvious plagiarism indications are not language-dependent [10]. Suggest a controlled experiment to
gather plagiarism assaults because more accurate plagiarism detection may be built if the most likely
plagiarism attacks are identified and reported. Based on 378 source codes created by respondents who
stole work, we investigate potential plagia- rism assaults in a controlled experiment. Respondents are only
allowed to be skilled programmers from different courses in order to gather more diverse plagiarism

attacks. Additionally, the majority of them are trained to spot plagiarism in students"homework as lecturer

assistants.
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F. Source Code Plagiarism Detection using Machine Intelli- gence Approach

There are several methods available to assist preserve the requisite integrity and identify plagiarism.
where it deals with plagiarism in a particular category of C programming tasks. The benefits and drawbacks
of various deep learning and Machine Learning techniques are thoroughly examined. To identify
plagiarism in source code, algorithms like SVM, KNN, RNNs, D-Trees, and attention-based transformer
net- works are put to the test. During the course of this investigation, a large dataset made up of code
pairings was created. The results collected demonstrate that the state-of-the-art text-based plagiarism
detectors used today are not as accurate at identifying plagiarism as machine learning and deep learning

approaches [2].

The authors in [11] use feature-based neural networks to try to detect plagiarism. They analyze
the usefulness of the various characteristics for identifying plagiarism and use a neural network approach
to detect plagiarism. The similarity provided by MOSS is employed as one of the characteristicsof their

method and is also demonstrated to have the highest significance.

The authors in [12] go through various Machine Learning approaches to plagiarism detection. The
outcomes of several experiments are used to illustrate them. Result of testing several machine learning

techniques on feature pairings, conclusions are drawn.

I1l. METHODOLOGY
To detect plagiarism in source code and interfaces in visual programming, a methodology consisting of

steps is proposed, which are as follows:

A. Dataset Preparing

There is the study [2] was done before the dataset is created.conducted to create a dataset containing
pairs of plagiarized and non-plagiarized programs, and different methods were used to obfuscate the
source code, and then collect programs from various tutorials and online platforms. In this section, the

dataset will be used in the study [2], and data augmentation will be introduced.

Here, different techniques for code obfuscation were utilizedto provide a sufficient dataset that could
accommodate a range of potential instances of source code and interfacetheft. Programs were gathered
from schoolwork assignments, various tutorials, and from internet coding platforms to includea range of
source codes and interfaces. Out of them, 519 pairsincluded plagiarism, whereas the remaining 722 pairs

did not.Pair of copied source codes and interfaces that had been obfuscated using well-known methods. In
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order to make thedataset impenetrable against a range of problem sets, it wasmade sure that a variety

of strategies were incorporated where
the different code obfuscation methods are as follows:

- Change in Data Types.
- Change in Variable Name.
- Changing from For Loop to While Loop.
- Rearranging the Statements.
- Coding Block Reordering.
- Expression Reordering.
- If Else converted statements.
- Change colors in interfaces.
- Change the order of tools in interfaces.
To detect plagiarism in visual programming, we must take two approaches. First, plagiarism detection in

source code. Second, plagiarism detection in the interfaces. Below are more details.

B. Textual Feature Extraction for Source Code

In this approach, plagiarism of source code will be detected by extracting features from source code using

machine learn- ing. The following is the plagiarism detection mechanism.

To extract features from a source code MILEPOST GCC with O3 was utilized [13]. A machine learning
compiler called MILEPOST GCC is used for testing and research. The scaleof each characteristic ranged

from zero (the least value) to one(the greatest value).

In [2] Support Vector Machine (SVM), K Nearest Neighbors (KNN), and Decision Trees were the
classification techniques employed on the condensed dataset. The next sections show how these
algorithms are implemented and the accuracy that may be attained using them. The weights assigned based
on the distance between the 7 nearest neighbors were taken into account when the K Nearest Neighbors
algorithm was developed. The Gini Index served as the foundation for the Decision Trees Classifier method
that was used. The maximum  depth was 4, and the minimum number of leaves for the sample  was five.
Support Vector Machine (SVM) was the most recent algorithm used. The Grid Search Technique was used

to get the SYM model’s ideal parameters[14].

C. Image Feature Extraction for Interface
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In this approach, plagiarism of interfaces will be detected by extracting features from interfaces as
images using a Convolutional Neural Network (CNN). The following is the plagiarism detection

mechanism.

When using traditional feed-forward neural networks to handle picture classification issues, image pixels

might be

utilized directly as input. Compared to conventional fully connected neural networks, CNN networks are
significantly quicker and more reliable [15]. The CNN model has excelled in a variety of computer vision
tasks, including image process-ing. Additionally, we may utilize the CNN model to extractthe features.
pull features from various network levels for  use in other tasks. In general, global feature extraction
based on CNN consists of feature extraction, pretraining the CNN model, and fine-tuning the CNN model
[16].

The feature extraction pooling layer and convolution layer are two different types of network layers in
the CNN model. To extract various picture information, the convolution layer convolves input data using
several convolution kernels. The pooling layer samples the data coming in. The activation function then
nonlinearly abstracts input information. After entering the CNN model, the original picture moves ahead
through pooling, multi-layer convolution, and non-linear addressing. Additionally, the picture data is
continuously abstracted. The final output, characteristics increasingly abstract from low-level semantic
data to local specifics [16]. As a result, the CNN model has more low-level data and higher-level semantic

information the closer it is to the input convolution layer and full connection layer, respectively.

In this step, the focus will be on the detection of plagiarism in the software interfaces, as students may
perform plagiarism operations for the software interfaces, the solution is to use CNN so as to detect
plagiarism between the interfaces. Through CNN the features of the interfaces will be extracted, and then
the features extracted from the interfaces to be detected for plagiarism will be compared with the dataset
createdin advance in the first step. The result of this comparison will be calculated as a percentage of the

amount of differencebetween the interfaces to be examined and the previously prepared dataset.

IV. RESULT AND DISCUSSION

Using machine learning and deep learning, an algorithm was created to identify interface and source
code plagiarism. By contrasting them and determining the proportion by utilizing the Machine Learning
algorithm and CNN, we can determine the amount of plagiarism that has been done in visual pro-

gramming.
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Figure. | shows the performance of our method when compared to MOSS and JPlag. The blue bars
represent the performance of our method, and the red bars represent MOSS and yellow JPlag.

We can find the amount of plagiarism performed on a pro- gram by comparing the source code and interfaces in
the pro- gram and calculating the amount of percentage of the amount of difference between the program and the
programs stored in the dataset prepared for this task regarding the source code,the percentage of difference is
calculated by Machine Learningand the percentage of the difference between interfaces by CNN's deep learning
algorithms. Plagiarism is verified by taking outputs and calculating the average percentages to find the final
plagiarism percentage. After training on source code data [2], the results were tested on a test suite including 496
programs, which was processed into 248 pairs. The top levelof accuracy was obtained using the SVM model. The

details obtained for each model are given in Table. I.

Model Accuracy
SVM 97.42%
D-Trees 96.35%
KNN 96.95%
Proposed Work 98.95%
TABLE|

ACCURACY OF CLASSIFIER MODELS

A simple Convolutional Neural Network has also been pro- posed to detect plagiarism in the interface by classifying
images. This was done by taking the features of the interfaces andcomparing them with the data in the dataset; then
calculating all the proportions of differences between the data stored in the dataset and the interface that is
required to be examined, and after that calculating the average of differences between those interfaces. In
addition, in this methodology, interfaces are treated as images. This simple Convolutional Neural Network imposes a
lower computational cost as well as better results, which is what distinguishes the methodology in this paper
compared to plagiarism detection tools.

B Our Work I MOSS JPlag

12
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V. CONCLUSION AND FUTURE WORK

Academic dishonesty is defined as plagiarism. Even though stealing someone else’s work is legal, it may
still violate their copyright. It is a serious, unethical infraction in academia. The law does not penalize
plagiarism. Plagiarism is defined as using someone else’s words or ideas without their permission or
referencing the actual author of the material in order to pass it off as your own. This study was done on the
application of deep learning and machine learning algorithms for plagiarism detection shows significant
promise. Compared to earlier techniques, these new algorithms are far more potent. There is an opportunity
to strengthen the algorithms, though. Future promises may include creating a tool that uses machine
learning methods to show precisely where code noise occurs. Utilizing the Bag of Words algorithm to
identify plagiarism is a further research field. There may be further techniques to obtain dynamic features
from the program that can spur more advancement in this particular field and lengthen the useful life of

plagiarism detection.
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Abstract:

Higher education quality assurance is a very important task for improving the quality
of education, which needs regular auditing. This auditing process requires a lot of
manual work to evaluate the higher education institutions against quality assurance
standards, guides, and forms. Therefore, this paper aims to propose a new Al-based
model to automate the auditing process and to ensure as accurate results as possible
when needed. This model utilizes artificial intelligence and software engineering. The
software architecture of the proposed model consists of three layers that systematically

interact with each other to achieve the model goal.
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1. Introduction

Avrtificial Intelligence (Al) is a concept that started a long time ago and gradually became a very important
and yet very popular and active field [1]. Al technology is no longer a research subject, rather it is an integral
component model for most sectors such as finance, medicine, manufacturing, education, and others [2]. Al
has a great power of decision making that helps business processes to take better action to ensure obtaining
and achieving optimal competitive advantages. Higher education quality assurance is not an exception; it
utilizes many technologies to improve the quality of education at different levels. The utilization of Al in
education will significantly impact education from kindergarten education level to the highest postgraduate
level (Alasmari, 2023) [3].

According to (Omer, 2024)[4], the process of the Council for Accreditation and Quality Assurance
(CAQA) evolves some processes to control and develop the required higher education standards, guides, and
forms to improve the output quality of the education service.

However, researchers have tried to investigate the role and impact of Al on higher education quality
assurance (Al-Ghobesi, 2025, Ahmed, 2025)[5]. Meanwhile, others are utilizing software engineering during
the development of software that is used in higher education quality assurance. Therefore, this paper aims to
fill the existing gap through the consideration of these three areas and reveal the possible advantages of
their utilization. Moreover, it aims to propose a new Al-based model for automating the process of quality
assurance auditing that CAQA and higher education institutions could benefit from. This is because using Al
and software engineering could yield a good combination that can help in improving the quality of services.

Current software systems combine several components and technologies from different fields. For
example, automatic student assessment is made up of different components including loT devices, Al
algorithms, and other components. From a technical point of view, those components are not separate,
hence, they are working together in a harmonized way, which could be achieved through software
engineering. Software engineering plays a crucial role in developing and delivering high quality large
systems [6], where auditing quality assurance is one of them.

Nonetheless, the authors of [7] presented a detailed case study on sustainable quality assurance at
Prince Sultan University. They proposed a data warehouse for accreditation from a theoretical perspective.
Yet, they ignored the auditing process. On the other hand, [4] proposed an internal quality assurance system

based on Al that aimed at increasing the chance of accreditation; consequently, improving the quality of

graduations.
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However, the main purpose of this paper is to propose a new sustainable Al-based model for automating the
process of auditing higher education quality assurance called AI-HEQA. This is due to the fact that CAQA and
the higher education institutions are still conducting the auditing task manually, and thus needs a lot of
effort. Therefore, AI-HEQA aims to produce instant and accurate auditing results with less effort.
The remainder of this paper is organized as follows: section 2 presents the proposed model. Section three
presents the system architecture design of AI-HEQA from a software engineering point of view. Section four
concludes the paper.
2. The proposed Al-based model

According to [8], automating the auditing process through the utilization of Al technologies can sharply
reduce the required manual work and yield effective results with less cost. As mentioned earlier, the main
goal of this paper is to propose a sustainable model that aims at automating the process of auditing higher
education quality assurance. This main goal can be divided into two sub-goals. This first one is to help CAQA
easily and instantly investigate to what extent higher education institutions are adhering to the imposed
standards, guides, and forms by CAQA through visual representations and detailed reports. Meanwhile,
CAQA can make a realistic decision based on the data that has been collected from the higher education
institutions and processed by AI-HEQA. The second sub-objective is to help higher education institutions to
monitor themselves and instantly identify the standards, guides, and forms that are not fully applied to
improve their quality.
This model AI-HEQA consists of the following main steps:

a. Defining Objectives and Criteria: The main objective of the proposed model is derived from the
objective of quality assurance auditing. In fact, the main objective of the auditing process is not only
to identify and inform the higher education institutions of their deviations from the stated standards;
it is rather meant for monitoring the progress of education quality by highlighting the main
shortcomings that should be efficiently addressed to improve the education quality. This
improvement will certainly improve the quality of the institution's outputs including students’
knowledge and skills, which have direct impacts on our society and environments. On the other
hand, it aims at helping quality assurance and the institutions to take the right actions when needed
based on the information generated by AI-HEQA.

b. Data Collection: Data is the vital input for any Al model which are used for training and testing the
model. This data should be collected from two sources where CAQA s the first source, in which

standards, guides, forms, and other data relevant to quality assurance are collected. On the other
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hand, the second data source is the higher education institutions, which have to provide the
curriculums, institutional reports, programs' infrastructures, staff, and other related data. It is
important to mention that, data collection should be carried out carefully and by specialists to ensure
the quality of the collected data, which will certainly affect the results of the proposed model.

Al Model: From among different Al models, natural language processing (NLP) and deep learning
(DL) are chosen. The reason for choosing NLP is that NLP has the power to deal with textual data [9],
which represents most of the quality assurance data. Meanwhile, DL is used to develop predictive
models to help the auditors efficiently and effectively identify the possible deviation from the
standards, guides, and forms that are being stated by the CAQA. Therefore, the auditing process
should be formulated and encoded into the Al model.

Model Training: After the construction of the proposed model, it is mandatory to sufficiently train
the model until it obtains acceptable results. AI-HEQA should have sufficient learning to recognize
patterns and relationships between features of the different forms of data. The training data should
be prepared carefully and should cover all types of data to help the model generate as accurate
results as possible.

Model Validation and Evaluation: Before deploying the model to the execution environment, it
has to pass the validation and evaluation process. This is done by using testing data, which should be
different from the training data to judge its ability to process unseen data to be generalized. For
evaluating the performance of the proposed model, some relevant metrics shall be used such as
accuracy, precision, recall, and F2 score [10].

Interpretability and Explainability: To make the auditing process using the AI-HEQA model easy
and smooth, the produced results should be clear, easy to understand, and yet interpretable. Besides,
the results should also be explainable in such a way that stakeholders can understand them
correctly. This is a very important step to ensure a unified understanding and explanation, and thus,
different stakeholders arrive at common decisions and conclusions. Without contradiction of
interpretation and explanation of the model’s results, it could help quality assurance to make
suitable decisions with confidence.

Feedback and continuous improvement: To increase the trust of the stakeholders, the proposed
model must be regularly improved continuously. This improvement is based on the feedback given
by the CAQA experts and the higher education institutions. Despite the power of Al technology, the

produced results by AI-HEQA should be further investigated by experts continuously to identify
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possible improvements. Continuous feedback is very important to ensure the sustainability of Al-

HEQA.

3. System architecture design of AI-HEQA from the software engineering point of view
According to the European Middle Market Report 2H 2015 [11], and U.S. Middle Market Report Q4 2015
[12], the rate of building unsuccessful software products is 75%, which wastes 322 billion USD of
companies capital. Therefore, it is very important to adopt the best practices of software engineering to
increase the rate of success of the proposed model. From a software engineering perspective, the suitable

system architecture design of AI-HEQA consists of different layers as illustrated in Figure 1.

Representation Layer

Monitoring and auditing > User interface and visualization
Business Layer
Workflow management —p- Collaboration and communication —» Security and access control
Data Layer
Data collection —» Data storage and management — Analysis and reporting

Figure 1: system architecture design of AI-HEQA

As can be shown in Figure 1, the proposed model consists of three main layers including representation,
business, and data layer. It is worth pointing out that, the Al components are not isolated in a separate layer;

instead, they are integrated into each layer to support different aspects of the auditing process.

a. Data Layer: itis the fundamental layer for the proposed model, which is responsible for collecting
data from different sources, and storing and managing the collected data related to the auditing

process. It has the capabilities to perform data analytics and generate the required reports.

Data should be collected from CAQA and higher education institutions. During this process, the

data collection component should employ unified data formats and ensure data integrity.
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Furthermore, the output of this component is clean data without contradiction, which is valid for

storage to be used for the auditing process.

The data storage and management component are responsible for storing the data that were
generated from the data collection component, organizing this data for efficient use, and retrieving
the stored data. A centralized repository is recommended at CAQA where other parties can have

the right access to the right data only.

The last component in this layer is analysis and reporting. This component has the capability to
perform intelligent data analytics to extract meaningful insights from the collected data. These
insights are crucial for making the right auditing decisions. Moreover, this component is capable
of generating comprehensive reports that provide quality assurance with very important
information that presents to what extent the higher education institutions have adhered to the
quality assurance standards, forms, and guides. Additionally, it identifies and highlights some

points for quality improvement.

b. Business layer: it is a middle layer, in which the presentation layer and data layer communicate
through it. It contains the core business logic of the whole model, including workflow

management, collaboration and communication, and security and access control.

The first component of this layer is workflow management. It is the orchestrator for the different
components that are involved in the auditing process. The workflow is task-based, in which the
automated auditing process is divided into tasks. This could include automated data collection,

data storage and management, analysis, and report generation, feedback collection.

The second component is collaboration and communication which consumes the output of the
first component to perform its tasks. This component aims to facilitate the process of
communication and collaboration among different parties namely: auditors, higher education
institutions, and other stakeholders. It should provide sufficient communication and collaboration
tools including, email, discussion forums, and chat. It is worth mentioning that, the model could be

integrated with Chabot as a technique for communication and feedback collection.

The last component of this layer is the security and access control. This is a very critical
component, especially with the daily increase of cyber-attacks. For that reason, it is recommended

to apply software security best practices. The ultimate goal of this component is to protect the
PPy Ly p g p p
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4.

collected data from unauthorized access. Therefore, this component is capable of data encryption,

user authentication, and access control mechanisms.

Representation layer: This layer aims to provide users with interactive user interfaces to easily
and smoothly interact with the model. Thus, auditors and stakeholders are able to navigate and
access all of the model's functionalities. In addition, it provides a dashboard to display clear and
concise charts and graphics that are easily understandable and interpretable by different users.
Therefore, auditors can make initial decisions from the data presented on the dashboard. The final

decisions can be made after generating detailed reports.

Conclusion

To evaluate to what extent the higher education institutions follow quality assurance is a tedious task. As

a result, this paper proposed a new sustainable model with the aim of automatizing the process of quality

assurance auditing called AI-HEQA. The model utilizes two different fields: Al and software engineering. This

model consists of three layers namely the data layer, the business layer, and the presentation layer. Every

layer also consists of some components, which are systematically integrated.

In future work, we are planning to develop the proposed model based on the provided system architecture

and conduct experimental evaluations to ensure the applicability of the model. Consequently, the model can

be deployed in the real environment for real use.

5.
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Al-driven chatbots have become adaptable tools with enormous promise in
both educational and professional contexts. This paper examines the use of
chatbots with Al as motivated helpers in institutional and commercial settings.
The article investigates the advantages and difficulties of using chatbots in
various fields. Chatbots can offer tailored learning experiences, help in
administrative duties, and give students immediate support in the educational
sector. Additionally, chatbots may be used in business settings to improve
customer service, automate sales procedures, and offer effective product
suggestions. The study also explores the underlying technologies, including
natural language processing, machine learning, and knowledge bases that
support these chatbots. Additionally, privacy issues and ethical issues relating to
chatbots powered by Al are highlighted. This article emphasizes the
transformational potential of Al-powered chatbots in commercial and
educational contexts, stressing their capacity to increase productivity, enhance

user experiences, and promote creativity.
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1. INTRODUCTION

A number of sectors have been transformed by artificial intelligence (Al), and chatbots that use Al are
one area where this promise is progressively being fulfilled. An adaptable tool that may support and
enhance numerous activities in educational and commercial foundations, chatbots are driven by Al
algorithms. This article explores the use of chatbots that are powered by Al as driving assistants in different
fields, outlining their advantages, difficulties, and underpinning technology. Chatbot integration in
educational settings has the potential to change how students learn. Personalized learning has become a
priority, and chatbots can play a crucial role in providing tailored educational support to students. From
answering queries and providing instant feedback to offering educational resources and guidance, chatbots
can enhance students’ engagement and facilitate self-paced learning. Additionally, chatbots can assist in
administrative tasks, such as course registration, scheduling, and grading, reducing the burden on educators
and administrators (Omer, 2024, Al-Ghobesi, 2025) [1],[4],[6].

Al-powered chatbots have the potential to transform consumer interactions and expedite company
procedures in commercial settings. Chatbots can improve customer service by delivering round-the-clock
assistance, responding to frequent questions, and making tailored recommendations. Additionally, chatbots
have the ability to automate sales procedures, allowing easy transactions and raising conversion rates [12].
Chatbots may evaluate client data, forecast preferences, and give tailored marketing tactics by utilizing Al
algorithms, which improve customer happiness and boost revenues. The underlying technologies that
enable Al-powered chatbots include natural language processing (NLP), machine learning (ML), and
knowledge bases. NLP allows chatbots to understand and interpret human language, enabling them to
engage in meaningful conversations with users [7]. ML algorithms empower chatbots to continuously learn
from user interactions, improving their responses and problem-solving capabilities over time. Knowledge
bases store extensive information about educational content or product catalogs, serving as valuable
resources for chatbots to provide accurate and relevant information to users. While the potential benefits of
Al-powered chatbots in educational and commercial foundations are promising, there are also challenges to
consider. Ethical considerations, privacy concerns, and the need for transparent decision-making are crucial
aspects that must be addressed when implementing chatbot systems. Ensuring data security, maintaining
user privacy, and addressing biases in Al algorithms are essential to foster trust and responsible use of Al-
powered chatbots [7],[16].

In conclusion, this study seeks to offer a thorough comprehension of the function of chatbots powered

by Al as motivated assistants in academic and commercial foundations. This paper adds to the body of
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information on the revolutionary potential of Al-powered chatbots by examining their advantages,
difficulties, and underlying technology. Understanding chatbots' capabilities and constraints may help
educational and business institutions make the most of these intelligent tools, boosting productivity,

enhancing user experiences, and encouraging innovation in their respective fields.

Digital Transformation

Artificial Intelligence

Natural Language Processing

Chatbots

Education Business

CHALLENGES

Conclusion and Future

Directions

Fig.1 Research Scope
2. CHATBOTSIN DIGITAL TRANSFORMATION

Rule-based chatbots and machine learning chatbots are the two primary operations carried out by
chatbot systems [18]. Rule-based chatbots function in accordance with a predetermined set of rules that
specify how they must react to user input. The chatbot often uses certain words or phrases to set these rules,

and the replies that follow are planned. Although rule-based chatbots can successfully respond to
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straightforward questions, they are less flexible to complicated or unexpected user interactions because
their replies are constrained by the preset rules [8].

Initiatives for the digital transformation now cannot be completed without the use of Al, ML, and
chatbots. The development of intelligent chatbot systems is being driven by Al, which can imitate human
intelligence, and ML, which allows systems to learn from data and improve performance. By automating
consumer contacts, improving customer experiences, and optimizing corporate processes, chatbots—
conversational agents—play a significant part in the digital transformation of businesses. These intelligent
assistants are able to provide recommendations, respond to questions, and offer individualized assistance in
natural language [10],[12]. Chatbots can analyze enormous volumes of data, spot patterns and trends, and
offer insightful data for data-driven decision-making by utilizing Al and ML algorithms. The fusion of Al, ML,
and chatbots in the context of digital transformation enables businesses to provide effective customer

service, streamline processes, and open up fresh doors for development and innovation [16].

-
.=
— ¢ 5
b (O mp Databzss
) n
User thathot MLP mhLin

Knowledeebase

Fig.2 Al Powered Chatbot

3. NATURAL LANGUAGE PROCESSING IN CHATBOTS

In order for chatbots to properly grasp and respond to human language, NLP is essential to their growth.
NLP includes a number of methods and algorithms that chatbots may utilize to understand and process user
input in natural |anguage. Language comprehension, sentiment analysis, entity recognition, and intent
categorization are just a few of the duties involved. Chatbots may properly understand user questions,
gather pertinent data, and produce suitable replies by utilizing NLP [5],[10]. Chatbots can manage

complications like synonyms, context, and linguistic variances thanks to NLP algorithms, resulting in more

conversational and user-friendly interactions.
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Microsoft Azure's [15]: Azure Bot Service offers a complete platform for creating and deploying chatbots.
To improve chatbot functionality, it makes use of Azure's robust cloud architecture and combines a number
of Al services, including NLP capabilities. Developers may benefit from pre-built NLP models, train their own
models, and easily incorporate them into their chatbot apps by employing Azure Bot Service. The service
provides tools like language identification, sentiment analysis, and entity recognition that let programmers
build chatbots that can comprehend user input and react properly in a natural and context-aware way.
Additionally, the scalability, security, and analytics features of Azure Bot Service enable businesses to deploy
and operate chatbots at scale while gathering knowledge about user interactions for ongoing development.

4. CHATBOTS IN EDUCATION

4.1. ENHANCE SKILLS AND KNOWLEDGE

The design and implementation of an educational chatbot to improve learners' knowledge and abilities
centers around four important steps: knowledge linkage, emotional expression, dialogue management, and
user modeling [2],[5]. In the beginning, knowledge connection entails linking the chatbot with pertinent
educational resources and content to provide it with access to correct and current information. In order to
improve learners’ comprehension and learning process, the chatbot is able to offer them insightful
information, justifications, and examples. The second component of emotional expressiveness is based on
using sympathetic and encouraging words in the chatbot's answers. The chatbot may generate a more
engaging and individualized engagement by recognizing and addressing the emotions of the learners,
promoting a good learning environment. Thirdly, creating a productive discussion flow is a component of
dialogue management [7]. The chatbot should be able to handle user requests, offer pertinent replies, and
lead students along a logical learning path. Last but not least, user modeling entails gathering and assessing
user information to customize the chatbot's interactions. This entails monitoring user progress, finding areas
for development, and customizing advice and criticism to suit each learner's need. This approach enables
educational chatbots to successfully help skill learners by giving them useful information, emotional

support, meaningful conversation, and individualized learning experiences.

4.2. COSTEFFICIENCY AND AUTOMATED TASKS

By automating many administrative and support activities, chatbots significantly reduce the cost of
education. Chatbots relieve the stress on educators and administrative staff by handling repeated and time-
consuming enquiries, enabling them to concentrate on more important tasks [13]. Chatbots eliminate the
need for human interaction and streamlined administrative procedures by giving quick and accurate

answers to frequent student questions such as course registration, scheduling, or gaining access to learning
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materials. Additionally, chatbots can provide tailored learning experiences, giving students at a scale specific
advice and support. Educational institutions may optimize resource allocation, increase operational
efficiency, and provide improved services to students by utilizing chatbots' cost-effective technology,

ultimately resulting in a more cost-effective education environment [14].

5. CHATBOTS IN BUSINESS
5. 1.MARKETING

Chatbots have become effective marketing tools, altering consumer relationships and increasing
engagement. Chatbots serve as virtual assistants in marketing, allowing companies to automate customer
support, respond to questions, and provide tailored recommendations. They may be included into a variety
of channels, such as websites, social media, and chat programs, enabling businesses to provide their client’s
real-time support. Marketers may improve customer experiences by using chatbots to give timely and
pertinent information, assist consumers with the purchase process, and cater to their unique requirements
and preferences. With the use of chatbots, companies may also gather crucial customer information that
allows marketers to better understand consumer behavior and preferences and adjust their marketing
strategies. Chatbots increase productivity and scalability by managing many customer conversations at once,
allowing businesses to reach and connect with a broader audience successfully [1],[4],[6].

52 CUSTOMER SATISFACTION

Customer satisfaction has grown as a result of the use of chatbots in marketing. Customers no longer
need to wait for assistance since chatbots respond to their queries right away. This immediate accessibility
and reactivity enhance the client experience. The relevance and value of the customer's connection with the
business are further increased by chatbots' ability to provide customized recommendations and help based
on preferences and prior interactions [8],[11]. Chatbots assist clients in making educated selections and
navigating through products and services with ease by providing quick and accurate information. Chatbots
may also recall past interactions and preferences from customers, giving interactions with them a feeling of
continuity and customization. Overall, chatbots' accessibility, response, personalization, and efficiency result
in greater customer satisfaction levels, fostering stronger customer relationships and loyalty to the brand
[12].

LPP [1], a well-known Polish clothes shop, stands out as a business that has successfully leveraged the
potential of Al in marketing. It is an example of consumer pleasure. The use of Al-powered technologies,
especially a smart chatbot, has allowed LPP to completely revamp its customer contact approach. The
chatbot answers client questions about items fluently, thanks to its sophisticated natural language

processing skills.
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6. CHATBOTS CHALLENGES

6.1. Challenges Relared ro Education

7.1.1. Lack of Emotional Intelligence:

Chatbots may have trouble identifying and responding to students’ emotional states [5]. For chatbots,
understanding and treating emotions like irritation, perplexity, or worry can be difficult since they often rely
on pre-programmed replies and may lack the empathy that human educators have.

7.1.2. Privacy and Data Security:

Chatbots used in education must handle sensitive student data, such as academic records and personal
information [1]. To win the trust of students and adhere to data protection requirements, it is crucial to
maintain privacy standards and provide reliable data protection procedures.

7.1.3. Ethical Considerations:

Ethical issues should be taken into account while creating and programming chatbots [1],[6]. When
deploying educational chatbots, it is crucial to take into account issues like ensuring justice, openness, and
accountability in  decision-making processes, eliminating biases, and preventing discriminatory
consequences.

6.2. Challenges Related to Business

7.2.1 Integration with Existing Systems:

Complex and varied IT infrastructures and systems are frequently used by businesses. It can be difficult
and requires extensive technical skill to integrate chatbots with current systems, such as customer
relationship management (CRM) software, enterprise resource planning (ERP) systems, or knowledge bases
[4].[6].

7.2.2 Natural Language Understanding:

It can be difficult for chatbots to effectively understand and comprehend user questions [7]. Businesses
deal with a variety of specialized terminology, jargon, and contextual cues; thus, it is essential that chatbots
have cutting-edge natural language processing abilities to deliver precise and pertinent replies.

7.2.3. Constant Improvement and Maintenance:

For chatbots to continue functioning and being successful, regular monitoring, optimization, and
maintenance are necessary. It takes time and dedication to update information often, improve

conversational flows [14], and respond to user comments [17].
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7. FRAMEWORK EXAMPLES

The Al readiness framework is a useful resource for businesses thinking about implementing Al
technology [4]. It enables companies to evaluate their present level of preparedness, pinpoint problem areas,
and develop a thorough plan for successfully deploying Al. The framework takes into account factors
including corporate culture, talent and skills, technology infrastructure, data preparedness, and ethical
issues. Organizations may assess each factor to have a comprehensive understanding of their Al
preparedness and to spot any gaps or impediments that need to be filled. Another theoretical framework for
learning analytics in STEM education, Applications for virtual reality (VR) must take into account the specific
characteristics and difficulties presented by VR. Students may connect with challenging ideas in a virtual
setting thanks to the immersive and engaging learning experiences offered by VR. For learning analytics,
recording and evaluating students’ interactions in VR, such as gaze, gestures, and movements, becomes
essential. To effectively extract useful learning patterns from the massive amounts of data generated by VR
applications, effective data collection, management, and analysis strategies are required [13]. STEM students
may benefit from richer learning experiences by creating an effective learning analytics framework for VR
that can improve instructional design, adaptive learning, and evaluation methods.

8. CONCLUSIONS, RECOMMENDATIONS, AND FUTURE DIRECTIONS

The possibility of chatbots with Al capacity as driven assistants in business and educational foundations
has been examined in this article. The research has highlighted a number of advantages of chatbots in
various settings, including improved customer services, individualized learning experiences, and higher
operational effectiveness. In addition to helping in everyday activities and supporting students in their
academic endeavors [11],[16], chatbots have the capacity to deliver timely and accurate information.
Additionally, the use of Al technology enables chatbots to constantly learn and advance, adjusting to
changing demands and preferences. To improve the efficiency of chatbots in these fields, however, a
number of issues such natural language understanding, privacy issues, and user acceptability must be
resolved [18].

There are a number of interesting future areas that entail additional investigation. First off, more study is
required to improve chatbots’ ability to grasp complicated questions, context, and emotions through natural
language processing. The processing of users' personal information should be handled with confidence by
taking steps to maintain strong data privacy and security protections. Additionally, the creation of more
advanced chatbots with emotional intelligence and the ability to offer users sympathetic assistance will

considerably increase their efficacy in academic and professional contexts and commercial settings.
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Abstract:

ChatGPT’s impressive natural language generation capabilities represent a major
advance in practical applications of Al-generated information. The potential use
cases for ChatGPT are wide-ranging, including assessment setup, translation tasks,
and custom source code creation. It can also handle more complex aspects of

scientific writing, such as summarizing the literature and paraphrasing text. The

difficulties and challenges of using ChatGPT in learning and teaching methods vary
from one society to another and from one country to another, and there are many
factors. Therefore, this paper aims to investigate the possibility of improving learning
and teaching methods using ChatGPT in higher education. It presents the main
challenges and notable opportunities that arise from the introduction of ChatGPT in

THIS WORK IS LICENSED the context of higher education. In line with the aim, the question guiding the study

AT is: “How can learning and teaching methods be improved using ChatGPT in higher

education?” To answer this question, a qualitative exploratory case study was
COMMONS ATTRIBUTION

conducted at the Department of Information Technology, Faculty of Science, 1BB
4.0 INTERNATIONAL
University. An electronic questionnaire containing closed questions was sent to all

LICENSE. students. 93 responses were obtained via email, which constituted the sample of
participants in this study. The primary contribution of this study is to provide a
proposal on how to effectively integrate ChatGPT into higher education and
improve learning and teaching methods in key areas.

Keywords: ChatGPT, Higher Education, Learning Methods, Teaching Methods, Artificial Intelligence,

Natural Language Generation.
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1. Introduction

Since the release of ChatGPT in November 2022, the field of higher education has quickly recognized the
potential of generative Al in enhancing various traditional tasks (Omer, 2024, & Al-Ghobesi, 2025, Ahmed,
2025) [2]. The remarkable natural language capabilities of ChatGPT have revolutionized the practical
applications of Al-generated information. Its use in the realm of higher education are extensive, ranging from
assessment preparation and translation tasks to the generation of customized source code [3]. Furthermore,
it can address more complex aspects of scientific writing, such as literature summarization and text
paraphrasing [4]. Given the impressive natural language generation capabilities of ChatGPT, it represents a
significant advancement in the practical applications of Al-generated information [6]. However, the problem
with learning and teaching methods is the challenges and difficulties associated with using ChatGPT which

may vary across societies and countries, and are affected by different factors.

This paper aims to foster a discussion on the possibility of improving learning and teaching methods in
higher education through the integration of ChatGPT. To address this objective, a qualitative exploratory
case study was conducted in the Department of Information Technology at IBB University. A questionnaire
containing closed questions was distributed to all students, and a total of 94 responses were collected via
email, forming the sample for this study. By identifying the main challenges and notable opportunities
arising from the introduction of ChatGPT in the higher education context, this study seeks to provide
valuable insights for effectively integrating ChatGPT into higher education and enhancing learning and

teaching methods in key areas.

The primary contribution of this research is to provide suggestions on the effective incorporation of

ChatGPT into higher education to enhance learning and teaching methods in key areas.

2. Review of the Related Literature

In [1], the much-touted artificial intelligence (Al) is yet to attain a level of intelligence commensurate
with these claims. GPT-4 and its predecessor demonstrate superior performance, while Bing Chat and Bard
resemble underperforming students with consistently failing grades. This article presents four distinct

categories of recommendations tailored to key stakeholders in higher education. In [2], the aim was to
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determine how the use of ChatGPT on the digitalized teaching system among university students in Peru.
Descriptive statistics and linear regression analysis were utilized to analyze the data collected randomly from
216 students’ responses on the Twitter website regarding their experiences with ChatGPT. The findings
demonstrate that ChatGPT has a significant influence on the digitalized learning process, as a substantial
number of students express a preference for utilizing ChatGPT to fulfill various academic tasks. In [3],
drawing upon the theoretical framework of creative writing, this scholarly article endeavors to examine the
ChatGPT system and its influence on the dearth of creativity observed in students' writing abilities.
Employing qualitative methodologies, the study employs library research as the primary data collection
approach, analyzing scientific journals and other pertinent articles to facilitate an in-depth discussion on the
topic at hand. In [4], examined ChatGPT's potential to take the position of instructors in the classroom
teaching process in great detail. The nature of research is qualitative. Careful documentation of pertinent
information and attentive listening were key components of the data collection process. The material was
then submitted to analytical processes such data reduction, data presentation, and conclusion drafting. The
study came to the conclusion that technology can only be used as a tool when it comes to employing
ChatGPT in teaching. In [5], the central questions and problem statements pertaining to the utilization of
ChatGPT for self-determined learning within higher education were examined. The paper intended to
synthesize and critically evaluate the existing literature on the potential of ChatGPT to support self-directed
and self-determined learning and highlight the main challenges and concerns associated with its use. The
findings suggest that the progression of ChatGPT-based interventions for self-determined learning in higher
education necessitates an intricate and interdisciplinary approach that takes into account the perspectives of
educators, researchers, learners, and other relevant stakeholders. In [6], content analysis was used to
examine 100 news articles about how ChatGPT is disrupting higher education, concentrating specifically on
Australia, New Zealand, the United States, and the United Kingdom. The analysis aimed to explore various
key themes including university responses, academic integrity concerns, the limitations and weaknesses of
Al tool outputs, and opportunities for student learning. The data reveals mixed public discussion and
university responses, mostly centered on issues related to academic integrity and creative possibilities for

assessment design.
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Table. (1) Review of the Related Literature.

Re. Year Method Objectives Data Results
There are currently no A-students and no B-
describe the comparative
Some of the most students in this bot cohort, despite all
method and present a
promising chatbots in publicized and sensationalist claims to the
Descriptive method of comparison of a
[1] 2023 the English and contrary.
comparative few chosen chatbots on a
Chinese-language GPT-4 and its predecessor did best, whilst
multidisciplinary test that
spaces Bing Chat and Bard were akin to at-risk
is pertinent to higher
students with F-grade averages.
education.
Descriptive To determine the influence 216 students’
The study concludes that ChatGPT
statistics and of ChatGPT on the responses on the
significantly affects the digitalized learning
[2] 2023 linear digitalized teaching system | Twitter website on the
process, as many students prefer to use
regression among Peruvian University various experiences
ChatGPT to handle tasks.
analysis students. they have of ChatGPT
To discuss the ChatGPT ChatGPT, with its ability to provide answers
system and its influence on | Scientific journals and according to the keywords entered by the
[3] 2023 Qualitative
pupils' lack of writing other articles relevant user, can positively influence the world of
inventiveness. teaching and learning.
To explore the role of In the context of utilizing ChatGPT for teaching all
technology in the purposes, it should be noted that technology can
classroom |earning only be a tool and cannot replace the role of the
[4] 2023 Qualitative process, particularly in Literature review teacher entirely. Therefore, it is necessary to
terms of altering the integrate technology in learning in an appropriate
teacher’s position as the and effective way and develop the competence of
primary instructor. teachers in managing learning with technology.
To e examine the major
Advancement of ChatGPT-based
research questions and
interventions for self-determined learning in
problem statements
higher education necessitates a nuanced and
[5] 2023 Analysis concerning the usage of Literature review
multidisciplinary approach that considers the
Chat GPT for self-
viewpoints of educators, researchers,
determined learning in
learners, and other interested stakeholders.
higher education.
To conduct a sentiment
Relatively balanced in the number of times
analysis about how News articles (N=100)
[6] 2023 Analysis positive (n=912) and negative (n=1034)
ChatGPT is disrupting about how ChatGPT
language was coded.
higher education.
To explore the Responses of seven Based on these findings, suggestions for
perspectives of students scholars and 14 PhD future research include further exploration of
[7] 2023 Exploration and educators on the students from four the ethical implications of Al for teaching, the
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Re. Year Method Objectives Data Results
context of universities Australia teaching al institutions can best prepare for
the integration of Al technologies
The findings showed some concerns
regarding the use of ChatGPT in teaching.
To explore the perceptions Ten educators and 15
Participants were worried about the accuracy
of educators and students students from
of information provided by the chatbot and
[8] 2023 Qualitative on the use of ChatGPT in different academic
the potential loss of personal interaction with
teaching during the digital institutions in Krabi,
teachers. The need for privacy and data
era Thailand
security was also raised as a significant
concern
five out of 55
preprints and
To address the need for
discussions and talks
discussion of potential
with other lecturers A proposal for how to integrate ChatGPT into
[9] 2023 - approaches for integrating
and researchers and higher education in four main areas
ChatGPT into higher
took into account the
education
authors’ test results
from using ChatGPT
Integrating ChatGPT within higher education
necessitates the establishment of a delicate
To examine the potential
equilibrium that addresses both the
benefits and challenges of
prevention of academic misconduct and the
using the generative Al
promotion of academic freedom and
[10] 2023 - model, ChatGPT, in higher -
innovation, all while prioritizing the
education, in the backdrop
cultivation of essential graduate skills. By
of the constructivist theory
striking this balance, ChatGPT can emerge as
of learning
avaluable instrument that enriches, rather
than impedes, students' teaching al journeys
3. Method

This section provides a concise overview of the research methodology used in the study. A qualitative

and descriptive statistics methodology was employed to identify the opportunities and challenges of

implementing ChatGPT in higher education in Yemen. A qualitative exploratory case study was conducted

in the Information Technology Department at IBB University. An electronic questionnaire with closed

questions was distributed to all students, resulting in 94 responses as the participant sample. Data were

analyzed using qualitative and descriptive statistical techniques. Measures were taken to ensure the study

credibility included careful questionnaire design, participant confidentiality, and validation through multiple

perspectives.
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FIGURE 1: Method.

3.1. Questionnaire design
the questionnaire was designed and then divided into two axes: opportunities and threats, as in Figure

1.

FIGURE 2: The stage of questionnaire design.

3.2. Questionnaire validation
The purpose of this verification is that the opportunities and challenges in the questionnaire can
be used to reach a general conclusion regarding the variables that improve learning and teaching

methods using ChatGPT in higher education, as in Figure 2.

FIGURE 3: The stage of questionnaire validation.

3.3. Information from students
One of the crucial steps in exploring opportunities and threats in learning and teaching methods using

ChatGPT in higher education is to collect information directly from academics. One way to collect data
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is to use a questionnaire, as shown in Figure 3. The questionnaire focuses on two main axes:
opportunities and threats. 94 students participated in the survey, providing valuable insights into

improving learning and teaching methods using ChatGPT in higher education.

FIGURE 4: The stage of seeking information from students.

3.4. Descriptive analysis
Descriptive analysis is shown in Figure 4. In this step, we apply descriptive analysis after preparing

the data collected from the students using SPSS to obtain the results.

FIGURE 5: The stage of descriptive analysis.

4. Result

The research question guiding this study was “How can learning and teaching methods be improved

using ChatGPT in higher education?” A study design was used to explore the opportunities offered by

ChatGPT and the challenges that arise from its use with the aim of improving learning and teaching

methods in higher education. Data were collected from 93 participants from the Department of

Information Technology, University IBB using a questionnaire that included closed questions. After

collecting the questionnaires, they were reviewed to ensure their validity and suitability for statistical

analysis. They were computer tabulated and formatted using the Statistical Package for the Social

Sciences (SPSS) program.

In the analysis, the researcher relied on a set of statistical methods for the aforementioned

questionnaire topics, including:

®  Descriptive analysis methods represented by frequencies and percentages of the main variables

and factors for identifying the general demographic characteristics of the research sample.
Arithmetic averages (Means) and standard deviations (Std. Deviation) were also used in order to
answer questions related to graduated scales (Scales) to know the students’ answers to the

questionnaire statements to determine the main reasons for dropout.
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After tabulating the data, copying it to the computer, and processing it statistically, the results of the
statistical analysis showed the reliability of the questionnaire questions (honesty). A three-point Likert
scale was used in its design. It has also been proven that this measure is stable and does not contradict
itself, meaning that the measure gives the same results with a probability equal to the value of the
coefficient if it is re-applied to the same sample. The total Cronbach's alpha value for the first axis
(opportunities) is equal to 75%, while for the second axis (challenges), the Cronbach's alpha value is

equal to 64%.

4.1. Opportunities

Table. (2) the statistical analysis of the first axis, “Opportunities”.

No. [Opportunities Agree Disagree Neutral Mean Std. De Ranking
1 Afree resource available to everyone around the clock 75.3% 16.1% 8% 1.3333 63131 7
2 Easy to use and handle 92.5% 2.2% 5.4% 1.1290 47149 1

It contributes to overcoming the disparity in capabilities
3 55.9% 11.8% 32.3% 1.7634 91364 13
and resources between teaching al institutions

It has an extensive database of learning and teaching
4 89.2% 3.2% 7.5% 1.1828 .55062 2

resources

Itis used to determine your level for the course or
5 33.3% 38.7 280 1.9462 .78527 16
scientific field

It provides the learner with clear information and
6 74.2% 10.8% 15.1% 1.4086 .74069 8
increases his motivation to learn

It facilitates and understands the application of theories,
7 75.3% 7.5% 17.2% 1.4194 .77069 6
rules and laws

It helps teachers prepare for scientific content to save
8 79.6% 7.5% 12.9% 1.3333 69678 4
time and effort

It trains the learner to employ information and practice
9 62.4% 18.3% 19.4% 1.5699 .79943 12
skills, making learning lasting

It has an important and effective role in solving the
10 68.8% 8.6% 22.6% 1.5376 84131 9
problems of guidance and counseling for learners

It helps in correcting grammatical and spelling errors and
11 67.7% 10.8% 21.5% 1.5376 .82829 10
finding linguistic synonyms

Helps manage classroom logistics and announcements
12 | including scheduling, alerts, wording announcements, 36.6% 30.1% 33.3% 19677 83992 15

and even setting appointments
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No. [Opportunities Agree Disagree Neutral Mean Std.De | Ranking

Itis used to suggest effective strategies to improve
13 55.9% 22.6% 21.5% 1.6559 .81420 14
communication between the teacher and the student

14 | Used to help you organize information 77.4% 11.8% 10.8% 1.3333 .66485 5

Used to search and collect relevant content and links for
15 83.9% 7.5% 8.6% 1.2473 60174 3
your lessons

It helps in developing teaching al courses in line with

16 | modern knowledge and advanced technological 64.5% 12.9% 22.6% 1.5806 .83825 11

mechanisms

From Table (2), the results of the statistical analysis of the opportunities indicate that the opportunity ranked 1
improving learning and teaching methods using ChatGPT in higher education by 92.5%, with an arithmetic mean
(1.1290) and a standard deviation (.47149). The opportunity ranked 2 improving learning and teaching methods
using ChatGPT in higher education by 89.2%, with a mean (1.1828) and standard deviation (.55062). The
opportunity ranked 3 improving learning and teaching methods using ChatGPT in higher education by 83.9%,
with a mean (1.2473) and standard deviation (.60174). The rest of the opportunities are as shown in the table

according to the ranking column.

Opportunities

100.00%
90.00%
80.00%
70.00%

o 60.00%
£ 50.00%

< 40.00%
30.00%
20.00%
10.00%
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FIGURE 6: the agree rate of the first axis, “Opportunities”.
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4.2. Threats

Table. (3) the statistical analysis of the second axis, “Threats”.

No. | Threats Agree Disagree Neutral Mean Std. De Ranking

It threatens the originality of ideas and scientific
1 65.6% 20.4% 14.0% 1.4839 .73148 4
rights and increases the possibility of plagiarism

2 Concerns about breaching user privacy 58.1% 14.0% 28.0% 1.6989 .88201 5

Difficulty in assessing students” knowledge
3 using the human mind if students submit 73.1% 11.8% 15.1% 14194 74195 1

assignments created by using ChatGPT

There is data misuse when used to generate a
4 65.6% 17.2% 17.2% 1.5161 77478 3
large amount of data from unknown sources

Often he did not succeed in providing an
5 accurate answer, but rather provided false and 65.6% 15.1% 19.4% 1.5376 .80162 2

illogical information

6 Answering religious questions and fatwas 25.8% 44.1% 30.1% 2.0430 .75056 6

As shown in Table (3), the results of the statistical analysis of the threats indicate that the threat ranked 1 improving
learning and teaching methods using ChatGPT in higher education by 73.1%, with an arithmetic mean (1.4194) and a
standard deviation (.74195). The threat ranked 2 improving learning and teaching methods using ChatGPT in higher
education by 65.6%, with a mean (1.5376) and standard deviation (.80162). The threat ranked 3 improving learning
and teaching methods using ChatGPT in higher education by 65.6%, with a mean (1.5376) and standard deviation

(.80162). The rest of the threats are as shown in the table according to the ranking column.

Threats

80.00%

60.00%
o
5 40.00%
<

20.00% '

0.00%
) Y Y ¢ o 1

No.

FIGURE 7: the agree rate of the second axis, “Threats”.
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5. Recommendations

In accordance with the findings of this study, and in the context using of ChatGPT, the study offers
some significant recommendations for improving learning and teaching methods using ChatGPT in

higher education as follows:

®  Banning or prohibiting
Banning or prohibiting ChatGPT will not help. Such action may frustrate instructors, learners, and
regulators. Itis better to embrace it and set clear ground rules for its use in higher education teaching.

®  Educators

For educators, it is going to be as transformational as Google was in 1998, and requires a serious
conversation about the benefits, challenges and implications for schools and learners. The future will be
changed by it indelibly. Educators have to start engaging with it in a meaningful way through peer
support and mentoring for faculty members to increase skill level and share good practices for teaching

and ways of using ChatGPT in research

L Oversight, transparency, and assessment

ChatGPT still constitutes a real threat to conventional assessment models. We need more oversight and
transparency to discern human-created content from Al-created content. It is clear that future models of
assessment will need to prioritize independent and critical thinking, deductive reasoning, creative

thinking, and questioning and validating data inputs.

®  Academic integrity

Examine and revise academic integrity/honesty rules in connection to ChatGPT and other Al tools.

® Teaching in higher education

Universities should integrate artificial intelligence into their curricula to enhance learning quality and
prepare students for the ever-changing technological world. This includes incorporating Al into existing
curricula and developing new courses focusing on technology, enabling students to acquire

transferable skills to effectively utilize and manage Al tools.

®  Self-learning

Universities must teach students the skills needed to tackle the challenges posed by ChatGPT/Al,

sometimes the information he had learned could be wrong, or it may not be accurate or complete.
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®  Prompts (How to question Al?)

To produce a more relevant result, provide ChatGPT with prompts about how you want it to respond.
You also need to keep in mind that the answers provided by generative Al need to be reviewed and
checked, as many tools are still being trialed or have fewer features than the paid versions. teachers,

researchers, and students should be trained to improve the queries they pose to ChatGPT.

®  Build capacity to understand and manage ChatGPT

For increasing ability to comprehend and handle ChatGPT, adapting to higher education in the ChatGPT
era necessitates that HEIs consider their role in developing ability to comprehend and manage ChatGPT

and Al through new programmes, workshops, seminars and courses that focus on ChatGPT.

1. Conclusion

While incorporating ChatGPT technology into learning and teaching can have immense benefits, it is
crucial to remember that technology should only serve as a tool and not to take the place of a teacher's
role entirely. As such, it is essential for both tertiary educators and students to handle this technology
with caution and use it ethically, reliably, and effectively for academic purposes. Higher education
institutions bear the responsibility of teaching students about the responsible and ethical use of
ChatGPT and other generative Al tools to ensure its accurate implementation. In addition, educators can
come up with innovative assessment methods that ChatGPT cannot easily replicate, such as evaluating

the learning process rather than just the end result.

On a more positive note, we are optimistic about incorporating ChatGPT or similar Al tools in the future
to automate certain tasks and processes such as study guides, summaries, concept maps, and practice
tests. This will allow for a shift in focus towards the human aspect of teaching, moving away from
reliance on memorization and instead emphasizing the acquisition of enduring skills necessary for the
future workforce. As we have already witnessed, by utilizing ChatGPT in the right way, we can unlock

its full potential and enhance the educational process.
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The Use of Artificial Intelligence in Records Management at Higher Education

Institutions: An Analytical Theoretical Study
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Abstract:

This analytical theoretical study explores the transformative impact of artificial intelligence (Al)
on records management within higher education institutions, focusing on document handling
and administrative operations. This scientific paper aims to elucidate the potential benefits
derived from Al applications in modernizing document management processes and controlling

the document life cycle within educational institutions. Employing an analytical approach and

drawing on various scientific research, the study emphasizes the importance of harnessing Al
technology in this context. It reveals significant advantages, such as streamlined workflows and
enhanced student experiences, underscoring Al's pivotal role in reshaping the records

management landscape in higher education.

Key words: artificial intelligence (Al), records management, higher education
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Introduction

The incorporation of cutting-edge technologies becomes essential in the constantly changing world of
information management. Artificial Intelligence (Al) stands out among these technologies as a driver for
transformation with enormous potential. In higher education institutions, the nexus between Al and records
management is of special relevance. This scholarly investigation aims to clarify the theoretical foundations
and analyrical aspects of using Al to records management in the context of higher education.

There are persistent inherent challenges in traditional approaches to records management within
academic institutions. The rapid increase in digital information combined with the complex nature of
institutional records frequently leads to inefficiencies in retrieving, categorizing and preserving such records.
Acknowledging these difficulties is important for understanding how artificial intelligence applications could
impact higher education records management. the ability of Al to adapt and evolve through continuous
learning aligns seamlessly with the dynamic nature of information within academic settings. However, as we
navigate this intersection, questions arise regarding the ethical implications, the need for transparent
governance, and the balance between automation and human oversight in records management processes.
These considerations underscore the complexity of the theoretical landscape we aim to explore, providing a
foundation for a nuanced understanding of Al's impact on higher education records management.

The Critical Importance:

This study is critical because it endeavors to illuminate the theoretical underpinnings and analytical
dimensions of integrating Al in records management within higher education institutions. By exploring the
potential benefits of Al applications. The results hold the prospect of advancing both the field's theoretical
understanding and offering useful suggestions for higher education records management decision-makers.
The Objective:

This study intends to bridge the gap between traditional practices and the revolutionary potential of Al
by providing a balanced perspective on the importance of using such technology in records management for
the benefit of post-secondary education environments. It also seeks to offer valuable insights for enhancing
the efficiency, accuracy, and strategic utilization of records in academic settings.

Problem Statement:

The strategic incorporation of Al in records management processes has the potential to revolutionize
how information is handled, assessed, and leveraged within academic institutions. It offers unprecedented
efficiency in sorting, categorizing, and safeguarding records, thereby influencing the overall operational

dynamics of higher education organizations. However, as we delve into this promising realm, a critical

MISSN:ZQSB-BOQX EISSN: 2958-8103 2024 guigs ¢ S soall (2l alall




oglelld Lao

ayiAiNg dy il
led Zaals — Aleglally ulaeloedl A0S0 A 248 (e yobms - 2aSmae Apale Ala

problem emerges: How beneficial can the implementation of Al be in enhancing records management

practices for higher education institutions?

1. literature review:

Study 1: Mashilo Thomas, M. (2021). Utilizing artificial intelligence technology for the management of

records at the Council for Scientific and Industrial Research in South Africa. [PHD Thesis].

Study 2: Fayaz Ahmad, S, Alam, M., Rahmat, M., Mubarik, M., & Hyder, S.

Administrative Role of Artificial Intelligence in Education. Suszainability. [Article].

(2022). Academic and

Purpose Methodology Results/Features Disadvantages
Investigatin | Convergent mixed | the key results: - Small sample size of only 8
g the use of | methods with parallel | -Review found ineffective records management | participants limits
AIT for | sampling of participants | at CSIR. generalizability ~ of  the
records utilized multiple data | -Alwould enhance digital records management. | results. A larger and more
managemen | collection techniques | -Cloud storage and robotic machines | diverse sample could yield
_ | tatthe CSIR | such as: interviews, | recommended. more robust findings.
'§\ in  South | questionnaire, and | Thekey features: - Does not provide granular
2
i Africa document analysis -Reviewed current records management system | technical ~ guidance  on
at CSIR using system analysis. designing the Al systems
-Integrated quantitative and qualitative findings | proposed. More
to reveal ineffective records management. implementation details are
-Recommended Al technology framework to | needed.
improve CSIR records management.
Explores Literature review and | Thekey results: -It has not been
academic conceptual analysis. - Al reduces administrative workload for | strengthened by  some
and teachers. examples of
administrati - Al has significant potential in education. implementation.
~ | Ve The key features: -Lacks concrete guidance on
'§\ applications - Analyzes how Al can assist with both academic | challenges of integrating Al
2
i of Al that activities and administrative tasks in records management.
can be in -Assesses the potential benefits of Al in
education. enhancing student learning, reducing teacher
workload, and  improving  educational
efficiency.

In comparing the two previous studies with our current study, we find that the latter has addressed the
subject of artificial intelligence in higher education from a different angle. It has focused on the field of

administration, specifically on the adoption of artificial intelligence in records

EISSN: 2958-81 om

management at higher
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education institutions, which will positively impact the educational process and the outputs of higher
education institutions, as well as their reputation, if this modern technology is intelligently employed in the

area of records management. Subsequently, this could enable advanced control over information flows.
2. Theoretical concepts:

2.1. Artificial Intelligence (Al): Odlis dictionary defines Al as: “Mechanical and electronic devices and
applications designed to closely mimic the human ability to learn, reason, and make decisions. Al is used in
voice recognition technology, expert systems, natural language and foreign language processing, and
robotics.”(Reitz, 2014, Omer, 2024, Al-Ghobesi, 2025, Ahmed, 2025)

Al is defined as a branch of computer science that focuses on the creation of intelligent machines that

function similarly to HI.(Mashilo Thomas, 2021)

In line with the above definitions, we understand that: Al encompasses mechanical and electronic
devices and applications intricately designed to replicate human cognitive functions, including learning,
reasoning, and decision-making. As a pivotal branch of computer science, Al is fundamentally concerned
with developing intelligent machines that emulate the functionalities of Human Intelligence (HI). This
involves the creation and implementation of algorithms and systems capable of cognitive processes,

contributing to the advancement of technology in various fields.

2.2. Records Management: is the branch of management that is in charge of the competent and systematic
control of the creation, reception, preservation, use, and disposition of records, as well as the procedures for
understanding and preserving evidence of and information about commercial functions and transactions in
the records process. Records management is based on notions such as the records life cycle and the records

continuum.(Mashilo Thomas, 2022)

According to this definition, we can say that records management constitutes a discipline within
management practices that assumes responsibility for the proficient and methodical oversight of the entire
life cycle of records. This encompasses the systematic control of records from their creation and reception

through to preservation, utilization, and eventual disposition.
3. The use of Al in Administration Records Management:

Al has significant promise for use in the administration management of records. The evolution of Al-

assisted text production, represented by for example GPT-3, allows the algorithm to emulate domain-
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specific writing styles, assisting in the synthesis of legal writings. Second, machine-learning systems that use
semantic algorithms look for rules in legal texts autonomously, presenting and applying them in an
intelligible manner. These algorithms can forecast choices for administrative procedures by using metadata
and fact-of-the-case assessments.(Parycek etal.,, 2023, Mleiki, 2025)
Al can be utilized to manage records for the administration in a variety of ways, including:
> Automated classification and categorization: Al can assess and categorize records based on their
content, information, and context. This aids in more efficiently arranging and categorizing records,
making them easier to obtain and manage.
> Intelligent search and retrieval: Search algorithms enabled by Al can interpret natural language
queries and return more accurate and relevant search results. This allows users to find the records
they need fast, saving time and effort.
> Data extraction and indexing: Al can automatically extract relevant information from records and
generate indexes, making it easier to find specific data within a record or across numerous records.
> Automated retention and disposal: Al can help determine the proper retention periods for various
types of records depending on legal and regulatory requirements. It can also identify records that
are eligible for destruction, ensuring that retention requirements are followed.
> Data privacy and security: Al can aid in the identification and protection of sensitive information
inside records, such as personally identifiable information (Pll) or confidential data. It can detect
and highlight potential privacy or security breaches, hence improving data protection.
> Predictive analytics: Al can evaluate patterns and trends within records to generate insights and
predictions through predictive analytics. Making educated decisions, detecting potential dangers,

and streamlining records management processes can all benefit from this.(Rolan etal., 2019)

Comprehensively, by automating, Al can dramatically increase the efficiency, accuracy, and efficacy of
records administration. So, there are various uses of Alin records administration. To begin, Al, as represented
by GPT-3, mimics writing styles, assisting in the synthesis of legal papers. Furthermore, machine-learning
systems that use semantic algorithms read legal documents autonomously, presenting regulations in a
comprehensible manner and forecasting administrative process alternatives. Al also has practical
applications in records management, including automated classification, intelligent search, data extraction,
automated retention, privacy and security enhancement, and predictive analytics. These features improve

efficiency, accessibility, compliance, and decision-making in records management processes.
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4. The Importance of Al in Records Managements at Higher Educational Institutions:

Document management is one area where artificial intelligence has the potential to significantly
improve education. Administrators and teachers are increasingly confronted with a deluge of data,
documentation, and student records. All of this information must be organized and secured. Student
information privacy is mandated by law; therefore, document management solutions must be fully
compliant with all relevant legislation.

These documents can be managed much more efficiently with the help of artificial intelligence. Al-
powered document management solutions can handle massive volumes of content thanks to the power of
machine learning — where the computer learns and improves as it works. This technology also allows for
improved reporting. Al systems can find trends and patterns in data by watching it.(Kelley Connect, 2020,
Alasmari, 2023)

The growth of technology and as information is scattered across different systems, the proliferation of
technology and data on college campuses confronts obstacles. Al tackles this issue by making campuses
more linked, allowing institutions to access data from many platforms. Al applications aid in refining course
offerings and increasing student retention. As data from numerous campus systems is combined, Al-driven
"hyper-learning” opportunities emerge, facilitating informed decision-making. Overall, Al improves the
effectiveness of student success tools and adds to better higher education decision-making. (Klutka et al.,

n.d.)

Higher education institutions can benefit from Al in administrative record management in the following
ways:
> Improved Efficiency: Al can automate time-consuming administrative operations like data entry,
document management, and record retrieval. Administrative staff saves time, allowing them to
focus on more strategic and value-added initiatives.
> Intelligent Document Classification: Al algorithms can classify and categorize many sorts of
documents, making record organization and retrieval easier. This improves record management
accuracy and speed.
> Improved Accuracy: Al algorithms can reduce errors caused by manual data entry and record
maintenance. This enhances the correctness and dependability of administrative records, lowering

the likelihood of data discrepancies or errors.
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> Streamlined Processes: By automating regular operations like record retention and disposal,
document classification, and search and retrieval, Al can optimize administrative workflows. This
improves operating efficiency while decreasing administrative load.

» Data-Driven Decision Making: Al-powered analytics can mine vast amounts of administrative data
forimportant insights and patterns. This enables higher education institutions to make data-driven
decisions including finding patterns in student performance, forecasting enrollment trends, and
optimizing resource allocation.

> Streamlined Workflows: Al can automate common administrative operations. This allows
administrative personnel to concentrate on more difficult and value-added operations.

> Enhanced Student Experience: Al applications in administrative record management can enhance
the student experience by delivering individualized services and assistance. Al-powered chatbots,
for example, can assist students with questions, admissions processes, and course selection,

increasing their engagement.(Fayaz Ahmad et al., 2022)

Accordingly, we can conclude that the integration of Al in document management is pivotal for higher
education institutions. It not only handles data volume, but it also improves efficiency and decision-making.
Al's significance in connecting campuses, streamlining procedures, and providing individualized student

experiences highlights the technology's critical role in modern educational record management.
5. Initiatives for Al in Higher Education Records Management:

Higher education institutions and technology providers have recognized the vast potential of Al for
transforming records management and have spearheaded various initiatives to promote adoption. Some

notable examples include:

The Digital Records Project by MIT Libraries: This project explores Al for automating the appraisal,
arrangement, description and delivery of archival collections. Computer vision and NLP are applied to
extract information from records and automate processing. The goal is to expand access to archival materials

at lower costs. (MIT Libraries, n.d.)

Jisc Intelligent Campus Program: Bolton College implemented the Ada Chabot integrated with internal
systems to offer tailored responses on academic issues to students and staff; inspired by this, Jisc's national

Al center piloted an in-house developed Chabot across four UK colleges to respond user inquiries by
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mimicking Ada's customized design. This automates responses for frequently asked questions, directing only

complex inquiries to staff. Early pilots indicate considerable time savings. (Jisc, 2022)

UC Office of the President’s Intelligent Process Automation: This University of California system-wide
initiative focuses on robotic process automation, machine learning and Al for streamlining administrative
tasks. use cases include automated student communications for enrollment, graduation etc. and simplifying

procurement workflows. (UC Presidential Working Group on Al, 2021)

Ellucian Ethos Platform: Ethos integrates Al and analytics into Ellucian's student information systems for
higher education. It provides predictive insights on student engagement, success and outcomes while
optimizing workflows like admissions. Clients have achieved up to 35% efficiency gains using Ethos.

(Ellucian, 2023)
6. Standards for Al Adoption in Higher Education Records Management:

The adoption of standards and best practices is critical for ensuring the ethical, transparent and

accountable use of Al for records management in higher education. Some of the relevant standards include:

ISO Records Management Standards: ISO 15489 provides guidance for records management principles
and 1SO 23081 deals with metadata for records. Compliance with these standards enables the effective

application of Al for records classification, retention and disposition. (ISO, 2016)

NIST Al Risk Management Framework: NIST outlines processes for Al trustworthiness covering areas like
data governance, model documentation, bias testing etc. Adhering to such risk management best practices is

vital when deploying Al algorithms for sensitive tasks like student record processing. (Tabassi, 2023)

Diversity, Equity and Inclusion Principles: DEI guidelines, like the ones from ACM and OECD, provide
standards for mitigating algorithmic bias and ensuring just outcomes, especially for marginalized
communities. Following such principles helps develop ethical Al systems for higher education. (OECD,

2019)

EU Ethics Guidelines for Trustworthy Al: Formulated by the EU's High-Level Expert Group, these
principles champion values-based Al that is lawful, ethical and robust. Implementing transparency, oversight
and accountability measures as recommended facilitates responsible use of Al for records management. (EU,

2019)
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Compliance with pertinent records management, archival, risk management and ethical Al standards
allows higher education institutions to responsibly unlock the advantages of Al while addressing associated

risks and limitations.
7. Obstacles to Al Adoption in Higher Education Records Management:

While Al has immense potential to transform higher education records management, there are also

notable obstacles impeding rapid and widespread adoption:

Data Privacy Concerns: Apprehension persists about the privacy risks with allowing Al systems to access
student records containing sensitive personal data like grades, disabilities, finances etc. Developing solutions

compliant with regulations like FERPA is key. (Popenici & Kerr, 2017)

Bias and Fairness Challenges: Since Al algorithms can perpetuate and amplify existing societal biases,
their use for administrative decision-making raises concerns about equitable treatment, especially for

marginalized student groups. Ongoing biases need redressal. (Green et al., 2022)

Lack of Skills and Understanding: Most higher education records management staff lack fluency with Al
technologies. Substantial training and change management is imperative for successful adoption within

administrative teams. (Webb et al., 2021)

Costs and Infrastructure Requirements: Migrating paper-based processes to Al-managed electronic
systems requires major technology investments in digitization, storage, software and integration. Ongoing

costs like vendor fees and subscriptions are also considerable. (Khan & Al-Yasiri, 2016)

Resistance to Workforce Disruption: As Al takes over repetitive administrative tasks, higher education
staff may perceive job loss risks and hence resist transitioning to automated systems, hampering adoption.

Leadership must proactively address such workforce concerns. (Clay, 2018)

Algorithmic Transparency Issues: The 'black box' nature of some Al systems obscures how they arrive at
outputs. Such opacity heightens accountability risks surrounding administrative decisions. Human oversight

and explainable Al methods are essential. (Robertson & Wagner, 2021)

Cybersecurity Vulnerabilities: Like other software systems, Al applications used for records management

can be susceptible to hacking, ransomware and data leaks. Robust cybersecurity protections are paramount.

(Horizon, 2022)
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Overcoming these barriers necessitates multifaceted strategies encompassing ethics, skills development,
change management, infrastructure upgrades, cybersecurity investments and governance reforms. With

deliberate efforts, Al's benefits can be secured while addressing the risks and limitations impeding adoption.
8.The Results:

v’ The study showed that artificial intelligence can be exploited in several records management
processes.

v’ Artificial intelligence has the ability to improve and develop the process of making good use of
documents.

v’ Artificial intelligence provides several techniques that can be used to control and manage a wealth of
information, processing and managing documents.

v’ The reliance of higher education institutions on artificial intelligence techniques to manage their
documents contributes to helping administrative employees organize their administrative tasks.

v" The use of artificial intelligence in document management enables higher education institutions to
develop their administrative side and provide better services, whether to their administrative staff or to
students.

v’ Artificial intelligence can be used to manage the documents of higher education institutions in several
processes, such as registering students and controlling their files. Ease of retrieving information and
documents, which helps in decision-making, organizing programs and completing routine work.

v Exploiting technology to develop the administrative side of higher education institutions helps in
developing their outcomes and increases their visibility.

v’ The study proves that using Al in RM is important for higher education institutions development

especially at this digital age.
9. Recommendations:

> Al institutions in general and higher education institutions in particular should place great
importance on developing the administrative aspect and working to keep pace with the changes of
the times.

> Using modern technology to develop university administration and services.

> Ensureto give greater importance to the field of document management and work to improve it.
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>

>

Working on using artificial intelligence technology in document management for higher education
institutions in order to develop their administrative aspect

It is necessary to work on training administrators and document specialists to deal with artificial
intelligence technology to develop administrative services

Ensuring keeping pace with the development of the times and making good use of modern
technology for the benefit of higher education institutions

Making good use of artificial intelligence technology to carry out document management tasks
more effectively to provide services to students

Ensuring the proper management of information and documents of the higher education
institution in order to preserve its institutional memory

Invest in digitization initiatives to convert paper-based records into digital formats that can be
incorporated into Al systems. This builds the data foundation needed for Al-enabled records
management.

Start with pilot projects focused on targeted use cases like automating student data management.
Validate value delivery before expanding Al to other processes.

Leverage cloud solutions and vendors to offset upfront infrastructure investments. However,
retain ownership of data and Al models.

Comply with standards like ISO records management principles, SAA guidelines for Al-based
archiving, and Al ethics best practices.

Promote explainable and transparent Al where administrators can understand how algorithms

arrive at outputs affecting students.

Conclusion:

In conclusion, this analytical theoretical examination underscores Al's vital role in transforming records

management in higher education. The study systematically demonstrated how Al-enabled enhancements in

document processing, administrative functions, and decision-making are instrumental for improving

efficiency, accuracy and overall efficacy of records management. Also, it has stated some initiatives and the

standards of using Al, in addition to the obstacles that may be encountered when applying Al in records

management. The observed advantages, spanning accelerated workflows to enriched student experiences,

validate Al's revolutionary impact in modernizing higher education record management. The study has

reached some results such as:
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- Artificial intelligence can be applied to many records management processes to improve efficiency and
consistency.

- Al has the capability to enhance how institutions organize, utilize and control their information
resources.

- By leveraging machine learning and natural language processing, Al can facilitate automated
categorization, digitization, upkeep, storage, finding and evaluation of records.

As institutions tackle surging data volumes, Al emerges as an indispensable instrument not just for
managing records at scale but also for fostering a more connected, responsive and insightful administrative
apparatus. With concerted efforts to promote ethical, accountable Al and address adoption barriers, higher
education can harness the full potential of artificial intelligence to revolutionize records management
practices.

However, we must also remain cognizant of the pragmatic challenges involved in integrating Al within higher
education record systems, including data privacy risks, algorithmic bias issues, infrastructure costs, workforce
disruption, and ethical concerns surrounding transparency and accountability. A measured approach is imperative,
embracing Al's benefits while proactively addressing its limitations through comprehensive strategies encompassing
governance, skills development, culture change, infrastructure upgrades and cybersecurity investments. With diligent
efforts to promote responsible and ethical Al adoption while managing associated risks, higher education institutions
can fully utilize artificial intelligence to transform record management practices and unlock new heights of efficiency,
insights and student experiences in the future, Although further research is required, Al technologies exhibit immense

capacity to transform records management in higher education through improved governance of information flows.
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ABSTRACT
In today's digital landscape, there is an abundance of websites containing vast
amounts of information. However, the challenge lies in extracting valuable
knowledge from this sea of data. Knowledge serves as the foundation for
making informed decisions, making it essential to develop efficient mining
approaches. This research aims to address this problem by proposing a novel
framework. The framework will focus on analyzing diverse datasets, particularly
those related to educational, administrative, and student activities at the
University of Science and Technology. Through an in-depth analysis of this
data, the quality of services provided by the university will be evaluated. The
ultimate goal is to make optimal decisions that will enhance the university's
overall performance. This includes selecting the best teaching staff and
improving various other services to ensure a higher level of efficiency and
effectiveness.

Keywords: Data mining, Rules Discovery, Quality Assurance, Web mining,

Web Content, Web Usage, KDD.
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1. INTRODUCTION

Computer science evolved during the last years of the last century, dramatically and rapidly, besides the
emergence of many technologies which served humans such as: database, data warehouse, and data
integrated, also environment communication, networks, Internet, etc., that contribute to the rise of
information.

There are many websites that involve a lot of data but the problem lies in the fact that taking a decision
in getting the information and finding out knowledge is quite difficult. For this reason, the mining approach
is required to find a proper solution to this problem.

In this study, the content of the various websites of University of Science and Technology will be
analyzed in an attempt to find a solution for the problem of the research which is the evaluation of services
quality offered by the university.

Accordingly, the available data will be analyzed to evaluate the educational, administrative and students’
activities and services because they are the primary services for any educational institution. Algorithms data
mining are used for that to create a general role for prediction process with any new case.

After that, we are going to depend on the role that will occur during the contact with a new process so
that we realize from the beginning what is good or not. By this, we will predict the quality of primary services
in the university. A new framework will be to extract the patterns from the historical data. The resulted
patterns will be the basis to create a general role to data with any new case and predict its result.

2. PROBLEM STATEMENT

The study deals with the following issues:

Discovering knowledge from the large volume of data is difficult and not effectively utilized.

The discovery of uninteresting patterns included repeated, conformed, generalized, and specialized
knowledge from data mining process.

3. RELATED WORK

In [3], the authors introduce novel possibilities for leveraging robust graph representations in
conjunction with popular machine learning algorithms. They demonstrate how graph distance can be used
to assess graph similarity and adapt well-known algorithms like k-means clustering and k-nearest neighbors’
classification to operate on graphs. The effectiveness of these techniques is evaluated in the field of web
content mining, where multiple approaches for representing web document content using graphs are

introduced.
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In (Ahmed, 2025) [4], the authors compare different web page representations and highlight the impact
of data collection and classification processes on the results. They find that a binary representation yields the
best performance in binary classification scenarios, but note that other representations may be more
effective as the number of classes increases.

In [5], the authors address the challenges of accessing consumer opinions prior to the internet era. They
focus on customer reviews as a valuable source of information and propose a visual analysis system for
comparing consumer opinions across multiple products. They introduce a supervised pattern discovery
method to automate the identification of product features from reviews.

In [7], the authors present a system that allows analysts to interactively correct errors of an automatic
system, making the process more efficient than manual tagging. Future work includes improving automatic
techniques, studying the strength of opinions, and extracting useful information from other opinion sources.

In [10], the authors propose a solution for concise and conceptual audience metrics in web analytics.
They discuss techniques for mining web pages generated by web servers and introduce term-based metrics.
They leverage term grouping algorithms and concept hierarchies from ontologies to aggregate the metrics
into concept-based metrics using OLAP tools.

In [6], the authors develop indicators of the quality of service provided by Egyptian universities through
electronic means. They aim to assure students that the university provides high-quality decisions through
the internet as part of the educational experience.

In [8], the researchers divide evaluation criteria for educational websites into content and technical
aspects. They propose nine criteria to help teachers evaluate websites for personal resource use and
classroom implementation, distinguishing between informative and well-designed websites and those that
are uninformative and poorly designed.

In [10], the authors discuss the usage of the internet as a source of information and emphasize the
importance of evaluating information skills that will be utilized throughout one's lifetime.

4. The NWMA Approach
4.1. The NWMA Approach Framework

The main core of this research is building a good framework to discover the patterns which will lead to
evaluate the university services.

This evolution process will support the university to improve its performance. Figure (4.1) shows the
framework of the proposed approach. The proposed approach consists of five main steps as follows:

1.Settings the parameters and creating of nodes.
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2.Classification of parameters.
3.Computing of Attributes.
4.Generate partial rule.

5.Produce of final results.

Data Set

'

Setting parameters

Evaluation

[ rlaccifiratian ]
A 4

Yes

Produce Recommendation

A 4

Print Result

Figure (2): Framework.
411 Settingparameters
There are many factors on which | will depend in evaluation of the educational services in
university of science and technology.
Such factors vary with each other in the degrees of importance.
There are primary and secondary standards. So, the degree of significance has been recorded for
every standard.
The objective of this is:

- Achieving flexibility:

149 ISSN: 2958-809X  EISSN: 2958-8103 2024 guigs ¢ S soall (2l alall




oglelld Lao

ayiAiNg dy il
led Zaals — Aleglally ulaeloedl A0S0 A 248 (e yobms - 2aSmae Apale Ala

To be able to decrease and increase the standards of evaluation and this facilitates the decrease and
increase the percentage significance so that it does not affect the total percentage.
- Obraining accuracy:
All the standards do not have equal values in measuring performance.
However, there is a great significance for some standards of the decision makers.
The following table shows every group with its significance so the total degree is the full percentage
%100.
The parameters are classified into two classifications:
412 (assificationofParameters:

We will classify parameters into two classes:
®  Main Attributes:

In table (1) shows that:

Student Activities Administrative services Educational services

%25 %25 %50

Table (1): Main Attributes.
® Secondary Attributes

In table (2) shows that:

Educational services Administrative services Student Activities
=
2
c = @
o ? o A ol 2
e ¢ o z = 23 2R 2Lo| 2lzctky |2 2
® & W = = a 2 = = 2 @ [N a = 2 S w o =
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a = o 3 c o =N B 3 ® = &
3 3 s o 2 z
%25 %25 %50
Table (2): Secondary Attributes.

The following notations are used in the algorithms:
MC=Main Class
SA=Secondary Attributes
CP=Class Degree
SP=Secondary Attributes Degree

WC=Class Weight

W5=Secondary Attributes Weight
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1.The following law is used to compute the main class degree:
n
cp= Z(SA) £100/Wc
i=1

where,
CP=Class Degree
WC=Class Weight
SA=Secondary Attributes
n=the number of Secondary Attributes

2.The following law is used to compute the secondary attributes value:

n
SA = Z(SP) * We/Ws
=1

where,

SA=Secondary Attributes

SP=Secondary Attributes Degree

WC=Class Weight

WS=Secondary Attributes Weight
n=the number of secondary attributes degree
5.1. Implementation and Experimentation
The Decision Rules Generated from the NWMA approach:

5.1.1 First: Educational Services
1.If teacher age =" <30" then bad performance
2.If teacher age ="30.. 40" then good performance
3.If teacher age ="> 40" and teacher expertise ="small then bad performance
4.If teacher age ="> 40" and teacher expertise ="medium"” then good performance
5.If teacher age ="> 40" and teacher expertise ="large” then good performance

We used the above rules to building the model that shown in the next figure:

6  Second: The Administrative Services

1.If Dealing with Students ="low" then bad performance
2.If Dealing with Students ="medium" then good performance
3.If Dealing with Students="high" and applied of regulations="low" then bad performance
4.If Dealing with Students="high" and applied of regulations="high" then good performance

We used the above rules to building the model that shown in the next figure:
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Targe [5 Good Yes ~o Tes Yes

Large EH Bad No No No No

Targe 32 Good Yes ~o Yes Yes IF teacher age ="> 40" and teacher
Small 30 Good No | Yes No Yes expertise ="medium"
Medium 36 Bad Yes | Yes Tes Yo

Small 18 Bad Yes | Yes Yes Yes then good performance
Medium 40 Good Yes No Yes No

Large 40 Good No Yes No Yes

Small EH Good No No No Yes
Medium EE] Good Yes | Yes Tes Yes

Small 36 Good No | Yes No No

medium 32 Good No No No No

Figure (3): Module building for The Administrative Services

The NWMA
Approach
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Prediction
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ne of R i Systems
Low Yes
Aledium No
High Yes
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High No
Low No
Low Yes
Low Yes
Aledium Yes
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Figure (5): Module building for Students Activities Services

7  Third: Students the Activities Services
1.If Student interactive="low" then bad performance
2.If Student interactive ="medium” and Achieving objective ="low" then bad performance
3.If Student interactive ="medium"” and Achieving objective ="high" then good performance
4.If Student interactive ="high" and Achieving objective ="low" then good performance
5.If Student interactive ="high" and Achieving objective ="high" then good performance

We used the above rules to building the model that shown in the next figure:

6.2. Prediction
® Prediction for The Educational Services
Now, we will use the new record as attesting data form prediction. So we want to predict the
performance of the following the teacher by using the next:
The Experience =" Medium "
The Age = "43"
Dealing with Students ="Good"

Using Technology = "No”"

153 ISSN: 2958-809X EISSN: 2958-8103 2024 guigy « Jo¥ iaaall (I el




oglelld Lao

ayiAiNg dy il
led Zaals — Aleglally ulaeloedl A0S0 A 248 (e yobms - 2aSmae Apale Ala

Py Antan i
" Ay Ay kil 154 i

Library Hours = "Yes"
Using LMS =" No"
Official Schedule="No"
Performance ="?"
We cannot use the rule no. 1
And We cannot use the rule no. 2
And We cannot use the rule no. 3
But we can use the rule no.4
IF teacher age ="> 40" and teacher expertise ="medium"”
then good performance
1f43>40 (TRUE) and "medium" ="medium"(TRUE) then good performance

The use of the model in prediction is shown in the in the following figure:

(Medium,43, Good, No,

Performance

?

Yes, No, No)
Tie |The Deamgwith Usng | Lib | Usng | Offcl
! Espenence| Age| Sudants | Tchnology | Hows | LM | Schele i
Good
Do Medm (8] Good | o (%8 00| w | 7

Figure (6): Using Model in Prediction for the Educational Services
= Prediction for the Administrative Services
Now we will use the new record as attesting data form prediction. So we want to predict the

performance of new management by using the next:
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Performance of Procedures ="Quick"
Application of Regulations ="low"
Dealing with Students ="high"
Quality Systems ="yes"
Performance ="?"
We cannot use the rule no. 1
And We cannot use the rule no. 2
But we can use the rule no.3
IF Dealing with Students="high" and applied of regulations="low"
then bad performance
If high=high (TRUE) and "low" ="low"(TRUE) then bad performance

The use of the model in prediction is shown in the in the following figure:

N,

Testing Unseen Data

Data Performance ?

(quick, low, high, yes)

‘ Pafom | Applhea|  Dealing .
. . Qualty
o | med | oo ull' with s Perfomance
Procedurss | Regulations | Students |
Goo
D quk | low | high es 7

Figure (7): The Use of Model in Prediction for The Administrative Services
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" prediction for Students the Activities Services

Now we will use the new record as attesting data form prediction. So we want to predict the
performance of new activity by using the next:

Utilizing The Activity = "No"

Carrying Out The Activity ="bad"

Student’s interaction with The Activity="Medium"

Achieving Objective = "low"

Performance ="?"

We cannot use the rule no. 1

But we can use the rule no.2

IF Student interactive ="medium" and Achieving objective ="low" then bad performance

If medium=medium (TRUE) and low="low"(TRUE) then bad performance

The use of the model in prediction is shown in the in the following figure:
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Figure (7): The Use of Model in Prediction for Students’ Activities Services
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7. Condusions:

In this research, we proposed a web mining approach for evaluation of quality assurance at University

of Science and Technology.

We implemented a framework using C++ programming Language. The framework is experimented and

evaluated using real dataset and results have been presented.

The Performance of services in UST depended on educational services.

72. Futureworke

Future work should consist of more experiments with other dataset, as well as more elaborated

experiments to optimize several parameters of the algorithm. In addition, the framework can be

implemented and experimented with large dataset by programming it in any programming language.
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