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Abstract:

The pursuit for a thorough assessment in education that incorporates both lower-order and higher-order thinking skills is a
challenging mission for educators worldwide. Artificial Intelligence (Al) has recently risen as a valuable tool to transform
educational assessment, plausibly developing potentials for generating assessment items that quickly and easily assess students’
performance in various subjects. However, some concerns are raised about the ability of Al tools in assessing students’ performance
across a spectrum of cognitive abilities, as delineated by Revised Bloom's Taxonomy. The present study aims at examining the
efficacy of using ChatGPT-4 in devising multiple-choice questions and open-ended questions aligned with the lower and higher
levels of Revised Bloom's Taxonomy across three subjects: English, Biology, and Geography. The research study employed both
quantitative and qualitative data analysis methods. It used a two-dimensional matrix to reveal the number of question items in each
subject test aligned with each level of Revised Bloom’s Taxonomy. Moreover, focus groups carried out content analysis for
generated test-items. Preliminary findings indicate a variable alignment of ChatGPT-4 generated questions with the two levels of
Revised Bloom’s Taxonomy across the three subjects. These findings suggest that while ChatGPT-4 can potentially automate the
generation of multiple-choice and open-ended question items across a spectrum of cognitive skills, the complexity of higher-order
question creation still poses challenges in English open-ended items.

Keywords: Artificial intelligence, Assessment, ChatGPT-4, Revised Bloom’s Taxonomy, Multiple-choice questions, Open-ended
questions.
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Introduction

The present era is indisputably characterized by rapid technological advancements, giving rise to transformative alterations and
calling for a paradigm change in several domains. Education, in particular, is profoundly involved in such high-tech progress to
meet the needs of twenty first century learners who are described as digital natives (Prensky, 2001) and belong to the Z generation
(Dimock, 2019) and generation alpha (McCrindle, 2021). Indeed, it becomes imperative for teachers to integrate advanced Al
platforms and tools in their teaching practices, and particularly in assessment. Proper integration of Al tools in testing can facilitate
teachers’ work by generating various question formats, including both multiple-choice (MC) items and open-ended (OE) items
(Hwang et al, 2023). One of the most conventional Generative Al testing tools is Chat GPT-4, which assists teachers in devising
varied and complicated MCQs and open-ended questions.

To optimize the potentials ChatGPT-4 in generating MCQ and open-ended questions, the level of complexity of these generated
questions should enable learners to not merely recall and comprehend information but also to analyze and synthesize information,
solve problems, and think critically and creatively. This requires aligning the generated questions with an existing valuable
framework as the Revised Bloom’s Taxonomy (RBT) that allows teachers to carry out a holistic assessment of learners’ cognitive
levels of thinking. RBT classifies cognitive abilities into six categories ranging from lower to higher levels of thinking; they are
remembering, understanding, applying, analyzing, evaluating, and creating (Anderson & Krathwohl, 2001). This alignment is
crucial to ensure that Chat GPT-4 generated questions foster holistic education development and assess the learners’ skills demanded
to prosper in a digital technology epoch.

The present study aimed at investigating the extent of alignment of Chat GPT-4 generated questions, specifically MCQ questions
and open-ended questions with RBT lower and higher levels in three different academic subjects: English, biology, and geography.
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Statement of the Problem

One of the central implications of Al adoption in educational contexts is that a lot of teachers in various subjects have been
extensively using Al tools and platforms for generating test items, particularly multiple-choice and open-ended items. Nevertheless,
a considerable challenge is to ensure that these Al-generated items meet the cognitive requirements specified in the RBT. Classifying
educational objectives is significant in assessing learners’ performance according to the lower and higher cognitive skills based on
RBT, ranging from lower-order thinking skills (LOTS) to higher-order thinking skills (HOTS). Such classification allows for a
thorough consideration about how profound or shallow the Al generated MCQ and open-ended items really are. Although some
studies (Cheserem et al. 2022; Hwang et al, 2023; Nguyen Thanh et al., 2023; Sridharan & Sequeira, 2024) emphasized the
effectiveness of Al in assessment and how bloom's taxonomy might be used to develop test items, it is still indeterminate whether
an alignment can be reached between the lower and higher cognitive levels in RBT and test items or questions automatically
generated by Al platforms as Chat-GPT 4. A potential misalignment between them can seriously threaten the validity and reliability
of the tests generated by these Al tools.

Such a misalignment has multiple undesirable repercussions on teachers and students. Concerning teachers, the dependency on Al
generated items that are not aligned with Revised Bloom's Taxonomy leads to assessments which can erroneously categorize a
student in the proficiency level they reside, preventing efficient planning of instructional intervention (Guskey, 2018). As to
students, they become used to perform assessment tasks that require LOTS (a common example is rote memorization) at the expense
of more critical and creative thinking skills vital for solving problems in authentic contexts or situations where innovation may be
demanded as a key component. This misalignment not only prevents students from being successful learners prepared to tackle
future challenges in higher education and professional life, but it also hinders educators from achieving their primary objective:
developing 21st century learners with critical and creative minds.

To address the above issue, research work is required to explore the compatibility of Al generated multiple-choice and open-ended
items with the lower and higher levels in RBT. This acts as a validation method to reveal the quality of these Al generated test items.

Designing Biology, English, and Geography Assessments through Al Tools- Previous Studies

With the rise of devices and technologies, Al has leaped into the world of education in all its disciplines. Numerous studies and
research have been conducted on whether Al tools like Chat GPT or Bard and others can help educators in the learning-teaching
process whether in lesson planning or designing assessments in all subject areas. The studies that tackled designing assessments
using Al for biology in secondary classes and university level have come up with different conclusions. Studies varied according to
the desired part or concept in testing. Some studies showed whether Chat GPT is reliable and valid for designing and correcting
tests and very few explored whether it could generate questions that tackle different levels of thinking based on Bloom’s Taxonomy.
Some other studies have gone farther to be a self-learning tool for students.

In one of the studies done in medical physiology, the Al tools used were ChatGPT, Bard, and Bing. They were given specific
competencies to generate MCQ questions. ChatGPT and Bard generated 110 MCQs for the chosen competencies; however, Bing
provided only 100 MCQs. After studying the validity and difficulty of these questions, Bing and Bard generated the least valid
MCQs, while ChatGPT generated the least difficult MCQs. However, for the reasoning—based MCQs, the three Al tools showed
limitations and needed to be developed in this field (Agarwal, Sharma, & Goswami, 2023). Another study conducted by Nasution
(2023) tackled the validity, difficulty level and reliability of the test generated by ChatGPT. The set of MCQs were generated for
the biology exam at the university level. After studying the results using Cronbach, there was satisfaction with the validity of the
test. A questionnaire was given to students who took the exam, so 79% indicated that all the questions were related to the curriculum
and 72% reported that the questions were clear. By evaluating the level of difficulty of the questions, it was determined that out of
the 21 questions created by ChatGPT, nine were classified as easy, 10 were medium, and two were classified as difficult. However,
the proportion of MCQ is to have an equal number of easy and difficult questions, while the questions at the medium level should
be twice the questions of the easy and the difficult and this was not the case. Trying to use ChatGPT as a self-learning tool, a study
was conducted on clinical and basic medical sciences assessments. The tool was given 50 MCQs in basic medical sciences and 50
MCQs in clinical medical sciences. After each question, ChatGPT was provided with knowledge and information. As the entry of
the questions and the options ended, ChatGPT scored 37/50 in basic medical sciences and 35/50 in clinical medical sciences, with
an overall score of 72/100 in both fields. These grades demonstrate that ChatGPT has higher-order thinking and problem-solving
abilities because it was able to choose the correct answer among the distractors that are close to the concept. It is worth mentioning
that the MCQs of the assessment lack assessing the practical application. So, this study didn’t tackle any question related to skill
abilities. The findings of this study revealed that ChatGPT can collaborate in helping medical students obtain knowledge in the field
of medicine; nevertheless, it still lacks the practical assessments that are important for assessing ability skills (Meo et al., 2023).

As to the use of Al tools in English assessment, previous studies examined the effectiveness of developing algorithms to design
assessment tailored to address specific objectives. They also inspected the differences between human created question items and
Al generated ones. Kic-Drgas and Kilickaya (2024) explored the challenges and opportunities posed by item generation for
classroom-level foreign language tests through artificial intelligence (Al) based generation. Results of qualitative data highlighted
three core potential benefits related to practicality, customization, and efficiency of tests. However, generated items suffered
regarding readability, validity, and ownership. Another study (Hwang et al, 2024) examined the ability of GPT-3.5 in generating
test-items aligned with Bloom’s taxonomy with RoBERTa, a robustly optimized BERT approach (Delobelle, 2020). Findings of the
study revealed that human generated questions were at times consistent with the complexity of the questions generated by GPT and
at other times the complexities exhibited in the questions tend to disagree. Assessment of the quality of the questions also showed
such discrepancies between the questions fostered by a human and those that are generated by a machine, inversely to the levels of
Bloom’s Taxonomy. Singh, Patvardhan, and Lakshmi (2023) studied the extent of alignment between the various levels in Bloom’s
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taxonomy and the language test items generated by ChatGPT, examining specifically how much these items are fluent and
consistent. The study results indicated that ChatGPT generated items were well structured and consistent at the lower order level
of thinking, in contrast to those pertaining to the higher order level of thinking. Thus, further modifications were required to improve
the quality of generated items at the higher levels of Bloom’s taxonomy.

Very little research was carried out to study the use of Al in geography assessment to the best knowledge of the authors. The use of
Al tools in Geography subject was mostly about how ChatGPT is able to enhance map production and involve learners in discussing
geography topics (Tao & Xu, 2023; Chang & Kidman, 2023). Few studies (Scheider et al., 2023; Seong & Shin, 2023) have also
examined the role of ChatGPT in answering various geography questions and scoring geography tests indicating its limitation to
meet the standards of reliability.

The Purpose of the Study

The purpose of the study was to examine if the distribution of GPT 4 generated multiple-choice items and open-ended items aligns
with a predetermined expected distribution in three academic subjects, English, biology, and geography at the secondary level. The
study is based on the rationale that there is a scarcity of research on such an alignment in these academic subjects.

Specifically, the study addressed the following questions:

1- To what extent does ChatGPT-4 generated distribution of multiple-choice items align with expected distribution across the
RBT lower and higher cognitive levels in English tests?

2- To what extent does ChatGPT-4 generated distribution of open-ended items align with expected distribution across the
RBT lower and higher cognitive levels in English tests?

3- To what extent does ChatGPT-4 generated distribution of multiple-choice items align with expected distribution across the
RBT lower and higher cognitive levels in biology tests?

4- To what extent does ChatGPT-4 generated distribution of open-ended items align with expected distribution across the
RBT lower and higher cognitive levels in biology tests?

5-  To what extent does ChatGPT-4 generated distribution of multiple-choice items align with expected distribution across the
RBT lower and higher cognitive levels in geography tests?

6- To what extent does ChatGPT-4 generated distribution of open-ended items align with expected distribution across the
RBT lower and higher cognitive levels in geography tests?

Significance of the Study

This study has tri-tiered significance for teachers, learners, and Al instructional designers. With respect to teachers, this study plainly
reveals the depth of assessment promoted by ChatGPT-4 as an Al-generated assessment tool, informs them about the reliability and
validity of the tests generated by it, and hence conveys how much this tool can measure learners’ performance accurately. With
regards to learners, the current research unveils the potentials of ChatGPT-4 in generating test items that assess their critical and
creative thinking skills and accordingly enhance their learning experiences. As for Al instructional designers, this study supports
the advancement of policy initiatives designed to ensure Al educational assessment quality and equity.

Research Method and Procedure

The study uses the mixed method. Quantitative data were collected from three matrices pertaining to three ChatGPT-4 generated
tests in each of the following academic subjects: English, biology, and geography. Qualitative data were collected from the content
analysis of a focus group comprising three expert teachers with more than 15 years of teaching experience in each academic subject.
Researchers prompted ChatGPT-4 to devise three tests in each of the aforementioned subjects based on the syllabi of secondary
Lebanese national textbooks. Each subject’s test included a 10-item multiple choice exercise and a 4-item open-ended exercise.
Each test prompt directed ChatGPT-4 to devise the 10 items in the multiple-choice exercise as follows: 6 items at the RBT lower
level and 4 items at the RBT higher level and to develop the 4 items in the open-ended exercise as follows: 1 item at the RBT lower
level and 3 items at the RBT higher level. Researchers relied on Revised Bloom’s taxonomy-the Cognitive Domain with the list of
action verbs on each category and the basic guidelines of devising multiple-choice and open-ended questions for data collection and
analysis.

Research Hypotheses
The present research study posits the following hypotheses:

1. There is no significant difference between ChatGPT-4 generated distribution of multiple-choice items and the expected
distribution across the RBT lower and higher cognitive levels in English tests.

2. There is no significant difference between ChatGPT-4 generated distribution of open-ended items and the expected
distribution across the RBT lower and higher cognitive levels in English tests.

3. There is no significant difference between ChatGPT-4 generated distribution of multiple-choice items and the expected
distribution across the RBT lower and higher cognitive levels in biology tests.

4. There is no significant difference between ChatGPT-4 generated distribution of open-ended items and the expected
distribution across the RBT lower and higher cognitive levels in biology tests.

10
Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798



5. There is no significant difference between ChatGPT-4 generated distribution of multiple-choice items and the expected
distribution across the RBT lower and higher cognitive levels in geography tests.

6. There is no significant difference between ChatGPT-4 generated distribution of open-ended items and the expected
distribution across the RBT lower and higher cognitive levels in geography tests.

Data Collection and Analysis

Data were collected by means of two instruments. Regarding quantitative data, it was collected from nine matrices to assess the
alignment of nine ChatGPT-4 generated tests with Revised Bloom’s taxonomy’s lower and higher levels in English, biology and
geography. Data analysis was carried out through a series of descriptive statistics and Chi-Square for Goodness of Fit test computed
and analyzed using the SPSS program. Before carrying out the Chi-Square for Goodness of Fit test, researchers made sure that the
study met the required assumptions. The first assumption is that the data should be in the form of frequencies or counts for categorical
variables. The present study met the first assumption, for data was collected by counting the number of a categorical variable
(multiple choice or open-ended items) at the higher and lower levels. The second assumption is independent observations which
means that the value of one observation in the dataset does not affect the value of any other observation, and this applies to the
present study since there was no relations between the generated items. The third assumption is that each item's cognitive levels are
mutually exclusive. This assumption was met since each multiple-choice item or open-ended item was classified as either lower
cognitive level or higher cognitive level. The last assumption is that the expected frequency of each level is 5 or more. This was
also met as indicated in the computed data. As to qualitative data, a focus group of three professional teachers conducted content
analysis of three tests comprising thirty MC items and twelve items generated by ChatGPT-4 in each subject. The content analysis
was based on three criteria: nine basic guidelines of devising multiple choice and five basic guidelines for developing open-ended
items, clarity of test items, and the use of proper action verbs.

Research Results and Discussion
Quantitative Findings of English Tests

A frequency test was carried out for each MC English test using the SPSS program to determine if there is a difference between
ChatGPT-4 generated number of items at the lower and higher cognitive levels and the expected ones in each test. Another frequency
test and a Chi-Square for Goodness of Fit test of the three MC English tests were conducted to determine if there is a difference
between the generated number of items and the expected ones in the three tests and whether this difference is significant. Table 1
showed the generated number of items at the lower level in MC first English test (N= 5) which was less than the expected number
of items (N=6) by one item and the generated number of items at the higher level in MC first English test (N= 5) which was more
than the expected number of items (N=4) by one item. Regarding the second MC English test, the generated humber of items at the
lower level (N= 5) wass less than the expected number of items (N=6) by one item and the generated number of items at the higher
level (N= 5) was more than the expected number of items (N=4) by one item also. As to the third MC English test, the generated
number of items at the lower level (N= 7) was more than the expected number of items (N=6) by one item and the generated number
of items at the higher level (N= 3) was less than the expected number of items (N=4) by one item. Therefore, table 1 indicated a
difference between the total number of the generated number of items of the three MC English tests at the lower level (N= 17) and
the expected number of items (N=18) and a difference between the generated number of items of the three MC English tests at the
higher level (N= 13) and the expected number of items (N=12) (Refer to figure 1). However, this difference between the generated
and expected distributions across the RBT lower and higher cognitive levels in the three MC English tests was statistically
insignificant as indicated in table 2 since the p-value (.71) was greater than the common significance level of 0.05, so the null

hypothesis H : pigeneratea = UExpectea Was retained. This means ChatGPT-4 generated distribution of MC items aligned well with
the expected distribution across the lower and higher cognitive levels in MC English tests.

Table 1
Frequencies of MC English Tests
Generated N Expected N Residual

MC Eng. Test 1 Lower level 5 6 -1.0
Higher level 5 4 1.0
Total 10

MC Eng. Test 2 Lower level 5 6 -1.0
Higher level 5 4 1.0
Total 10

MC Eng. Test 3 Lower level 7 6 1.0
Higher level 3 4 -1.0
Total 10

3MC Eng. tests Lower level 17 18 -1.0
Higher level 13 12 1.0
Total 30

Table 2
Chi-Square MC English Tests Statistics
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Chi-Square  df Asymp. Sig.
3 MC Eng. Tests 14 1 71

A frequency test and a Chi-Square for Goodness of Fit test of the three OE English tests were carried out to determine if there isa
difference between the generated number of items and the expected ones in the three tests and whether this difference is significant.
As table 3 revealed, there was a difference between the total number of the generated number of items of the three OE English tests
at the lower level (N= 6) and the expected number of items (N= 3) and a difference between the generated number of items of the
three OE English tests at the higher level (N= 6) and the expected number of items (N=9) (refer to figure 1). With reference to table
4, A p-value (0.046) less than 0.05 signified that there was a statistically significant difference between the generated and expected

distributions across the RBT lower and higher cognitive levels in the three OE English tests. Thus, the null hypothesis H,:

Ugeneratea = Mexpectea WaS rejected in favor of the alternative Hypothesis H :pgeneratea # Mexpectea- @nd this indicated that

ChatGPT-4 generated distribution of OE items didn’t align with the expected distribution across the lower and higher cognitive
levels in OE English tests.

Table 3
Frequencies of OE English Tests
Generated N Expected N Residual

Lower level 6 3 3.0
Higher level 6 9 -3.0
Total 12

Table 4

Chi-Square OE English Test Statistics

Chi-Square  df Asymp. Sig.

4.00 1 .046

Figure 1

Percentage of MC and OE Generated and Expected English Items across Lower and Higher levels

MC and OE English tests

50%

LOWER HIGHER LOWER HIGHER

3MC ENG. TESTS OE ENG. TESTS

m Generated Expected

Qualitative Findings of English Tests

Content analysis of the three tests showed that all the items met the last criteria which is the proper use of action verbs. However,
some MC items didn’t adhere to the guidelines and word choice in some items was inappropriate. In the first test, it was noticeable
that the overall difficulty of the MC items in the first test was quite limited, and there were obvious shortcomings that a human
teacher could have easily avoided. When compared to standardized tests like the SAT or TOEFL, ChatGPT-4 generated items didn’t
quite measure up. Moreover, the content itself lacked depth, creativity, and impact. For instance, item 4 asked about the
consequences of young people spending 7 hours on social media, with the answer key being "mental absence." This answer was far
too obvious, especially when the other distractors were all clearly positive (increased; better; improved). Another example is item
5, which asked, “Why might social media lead to additional conflict within families?” The answer key, "transparency and
vulnerability," was puzzling. The terms "transparency" and "vulnerability" have different connotations—one positive, the other
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negative—which made the answer key inconsistent. Even if considered correct, the other three distractors were clearly incorrect,
making the correct answer stand out too easily. The same issue appeared in items 7 and 8, where only one option was obviously
correct. This didn’t require much critical thinking or higher-order skills. In addition, the options in items 3 and 8 were not similar
in length, for the answer keys B and C respectively are lengthier than the distractors. Last but not least, it is really odd that the
answer keys for all the thirty MC items in the three tests were limited to options A, B, and C, and none of them was option D.
Regarding the MC items in the second test, some guidelines were violated as well. For instance, distractors were not plausible in
items 2, for they were not mentioned in the text and also in item 7 since all of them showed positive description, while the key
showed positive one. Another example was the wrong choice of the word “support” in item 9; it has a positive connotation at the
time the contextual meaning is negative. Nevertheless, the MC items in the second reading are significantly better in terms of choice
variation and the mental effort required to answer them. This improvement might be partly due to the text itself, which raises the
question of whether ChatGPT-4 is better at understanding narratives or if it’s simply that the text is well-written, cohesive, and
advanced. Concerning the third test, the MCQ items had some easily guessed answers, particularly in items 4 and 10, where the key
answer is too obvious. It’s unclear whether this issue is due to the complexity and depth of the text itself or if it reflects
inconsistencies in ChatGPT-4-generated content, which can sometimes repeat itself or operate on a superficial level.

Content analysis of the open-ended items in the three tests indicated that most items didn’t align with the required learning objectives
and lacked appropriate level of complexity. In the first two tests, open-ended items didn’t complement the MC items effectively, as
they tend to rephrase similar content and address same objectives. Indeed, open-ended items are typically meant to engage students
in higher-order thinking, according to Bloom’s revised taxonomy, but that objective wasn’t achieved.

Quantitative Findings of Biology Tests

A frequency test was performed for each MC Biology test using the SPSS program to find out if there is a difference between
ChatGPT-4 generated number of items at the lower and higher cognitive levels and the expected ones in each test. Another frequency
test and a Chi-Square for Goodness of Fit test of the three MC Biology tests were conducted to uncover if there is a difference
between the generated number of items and the expected ones in the three tests and whether this difference is significant. Referring
to Table 5, the generated number of items at the lower level in MC first Biology test (N= 5) was less than the expected number of
items (N=6) by one item and the generated number of items at the higher level in MC first Biology test (N= 5) was more than the
expected number of items (N=4) by one item. Concerning the second MC Biology test, the generated number of items at the lower
level (N=5) was less than the expected number of items (N=6) by one item and the generated number of items at the higher level
(N=5) was more than the expected number of items (N=4) by one item also. As to the third MC Biology test, the generated number
of items at the lower level (N= 6) was the same as the expected number of items (N=6) by one item and the generated number of
items at the higher level (N=4) was the same as the expected number of items (N=4) by one item. Thus, table 5 displayed a difference
between the total number of the generated number of items of the three MC Biology tests at the lower level (N= 16) and the expected
number of items (N=18) and a difference between the generated number of items of the three MC Biology tests at the higher level
(N= 14) and the expected number of items (N=12) (Refer to figure 2). Yet, this difference between the generated and expected
distributions across the RBT lower and higher cognitive levels in the three MC Biology tests was statistically insignificant as

presented in table 6 since the p-value (.55) was greater than the common significance level of 0.05, so the null hypothesis H :

UGenerated = HExpectea WS retained. This means ChatGPT-4 generated distribution of MC items aligned well with the expected
distribution across the lower and higher cognitive levels in MC Biology tests.

Table 5
Frequencies of MC Biology Tests
Generated N Expected N Residual

MC Bio. Test 1 Lower level 5 6 -1.0
Higher level 5 4 1.0
Total 10

MC Bio. Test 2 Lower level 5 6 -1.0
Higher level 5 4 1.0
Total 10

MC Bio. Test 3 Lower level 6 6 .0
Higher level 4 4 .0
Total 10

3MC Bio. tests Lower level 16 18 -2.0
Higher level 14 12 2.0
Total 30

Table 6

Chi-Square MC Biology Tests Statistics
Chi-Square  df Asymp. Sig.

3 MC Bio. Tests 45 1 .55
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A frequency test and a Chi-Square for Goodness of Fit test of the three OE Biology tests were implemented to figure out
if there is a difference between the generated number of items and the expected ones in the three tests and whether this difference
is significant. As illustrated in table 7, there was a difference between the total number of the generated number of items of the three
OE Biology tests at the lower level (N=2) and the expected number of items (N= 3) and a difference between the generated number
of items of the three OE Biology tests at the higher level (N= 10) and the expected number of items (N=9) (refer to figure 2).
Nonetheless, the data presented in table 8 revealed that this difference was statistically insignificant, for the p-value (.50) was greater

than the common significance level of 0.05. Consequently, the null hypothesis H : tgeneratea = UExpectea Was retained, and this

implies that ChatGPT-4 generated distribution of OE items aligned with the expected distribution across the lower and higher
cognitive levels in OE Biology tests.

Table 7
Frequencies of OE Biology Tests
Generated N Expected N Residual

Lower level 2 3 -1.0
Higher level 10 9 1.0
Total 12

Table 8

Chi-Square OE Biology Test Statistics

Chi-Square  df Asymp. Sig.

44 1 .50

Figure 2

Percentage of MC and OE Generated and Expected Biology Items across Lower and Higher levels

MC and OE Biology Tests

LOWER HIGHER LOWER HIGHER

3MCBIO. TESTS OE BIO. TESTS

Generated Expected

Quialitative Findings of Biology Tests

Content analysis of the three biology tests revealed that ChatGPT generated multiple-choice items were correctly sorted into
inferential items that needed analysis to reach out a decision, and referential ones that were direct and depended on recalling and
understanding information. Open ended items were generally suitable in the three tests but needed some modifications. In fact,
learners could get confused of how to answer due to a resemblance between two or more consecutive items such as items 2, 3, and

4 in the first test and items 3 and 4 in the third test. Moreover, it was better to use specific action verbs as “determine”, “analyze”,
and “interpret” instead of “what” or “how” in some items.

Quantitative Findings of Geography Tests

A frequency test was conducted for each MC geography test using the SPSS program to detect if there is a difference between
ChatGPT-4 generated number of items at the lower and higher cognitive levels and the expected ones in each test. Another frequency
test and a Chi-Square for Goodness of Fit test of the three MC geography tests were conducted to find out if there is a difference
between the generated number of items and the expected ones in the three tests and whether this difference is significant. The data
in Table 9 provided evidence that the generated number of items at the lower level in MC first geography test (N=2) was less than
the expected number of items (N=6) by four items and the generated number of items at the higher level in MC first geography test
(N= 8) was more than the expected number of items (N=4) by four items. Regarding the second MC geography test, the generated
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number of items at the lower level (N= 6) was the same as the expected number of items (N=6) while the generated number of items
at the higher level (N= 2) was less than the expected number of items (N=4) by two items. As to the remaining two generated items,
they were irrelevant to the test objectives and owing to this, they were not counted under any level. Findings of the third MC
geography test showed that all the generated number of items (N= 10) were classified at the lower level. This exceeded the expected
number of items (N=6) by four items and left no generated item at the higher level. In brief, there was no difference between the
total number of the generated number of items of the three MC geography tests at the lower level (N= 18) and the expected number
of items (N=18) and a difference between the generated number of items of the three MC geography tests at the higher level (N=
10) and the expected number of items (N=12) as displayed in table 9 (Refer to figure 3). Moreover, table 10 revealed statistically
insignificant difference between the generated and expected distributions across the RBT lower and higher cognitive levels in the
three MC geography tests since the p-value (.64) was greater than the common significance level of 0.05, so the null hypothesis

Hy: Ugeneratea = Mexpectea Was retained. This means ChatGPT-4 generated distribution of MC items aligned well with the
expected distribution across the lower and higher cognitive levels in MC Geography tests.

Table 9
Frequencies of MC Geography Tests
Generated N Expected N Residual

MC Geo. Test 1 Lower level 2 6 -4.0
Higher level 8 4 4.0
Total 10

MC Geo. Test 2 Lower level 6 6 .0
Higher level 2 4 -2.0
Irrelevant 2 2.0
Total 10

MC Geo. Test 3 Lower level 10 6
Higher level 0 4
Total 10

3MC Geo. tests Lower level 18 18 1.2
Higher level 10 12 -1.2
Total 28

Table 10

Chi-Square MC Geography Tests Statistics
Chi-Square  df Asymp. Sig.

3 MC Geo. Tests 21 1 .64

A frequency test and a Chi-Square for Goodness of Fit test of the three OE geography tests were carried out to find out if there is a
difference between the generated number of items and the expected ones in the three tests and whether this difference is significant.
As revealed in table 11, there was a difference between the total number of the generated number of items of the three OE geography
tests at the lower level (N=4) and the expected number of items (N= 3) and a difference between the generated number of items of
the three OE geography tests at the higher level (N= 8) and the expected number of items (N=9) (refer to figure 3). Still, the data
presented in table 12 verified that this difference was statistically insignificant, for the p-value (.50) was greater than the common

significance level of 0.05. Consequently, the null hypothesis Hg: tgeneracea = UEgxpectea Was retained, and this implies that

ChatGPT-4 generated distribution of OE items aligned with the expected distribution across the lower and higher cognitive levels
in OE geography tests.

Table 11
Frequencies of OE Geography Tests
Generated N Expected N Residual

Lower level 4 3 1.0
Higher level 8 9 -1.0
Total 12

Table 12

Chi-Square OE Geography Test Statistics

Chi-Square  df Asymp. Sig.

44 1 .50
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Figure 3

Percentage of MC and OE Generated and Expected Geography Items across Lower and Higher levels

MC and OE Geography Tests

LOWER HIGHER LOWER HIGHER

3MC GEO. TESTS OE GEO. TESTS

Generated Expected

Qualitative Findings of Geography Tests

Content analysis of the three geography tests indicated most of the ChatGPT-4 generated multiple-choice items were characterized
by being appropriate in terms of their adherence to the guidelines. As for the clarity of the items, they were clear except three items
in the first exam. For example, the third item asks students to describe the climate in Beirut in general, giving answers that cannot
be correct and cannot be consistent throughout the year, since the climate in Lebanon differs among seasons. The fifth item is also
unclear because it asks for the application of the concept of "moderate climate” based on the data in the graph. This is due to the
improper use of the action verb used in the item “"Apply the concept of moderate climate to Beirut based on the data provided in
the graph™ at the time that the key answer requires justifying why the climate in Beirut is considered moderate. Also, the sixth item
in the same exam required students to analyze the monthly changes in rainfall, and this was inconsistent with ChatGPT-4 answer
(the rainfall fluctuates between high and low), while the key answer is: it increases in winter and decreases in summer. Moreover,
despite the fact that the test prompt given asked ChatGPT-4 to devise items pertaining to two documents (a geographical text and a
caricature), most of the items in the third test were on the geographical text and very few ones were on the caricature, which is
usually used for analyzing what is displayed in it and for drawing a conclusion, both of which pertain to RBT’s higher level of
thinking. Regarding the third criteria, content analysis disclosed a real problem in the use of proper action verbs. Although
researchers prompted ChatGPT-4 to use action verbs in devising all the items instead of why-question words, twenty ChatGPT-4
generated items started with wh-question words and didn’t use any action verbs. Besides, some items that started with action verbs
used them erroneously. For instance, the fifth question used the action verb “apply”, which is used when there is a skill that requires
the student to implement it. It could be a mental skill such as a mathematical operation or a manual skill such as implementing a
model. Therefore, the verb “apply” came out of place. The verb “analyze” was also used in a way that clarifies and specifies, not in
a way that links information together and finds the relationship between elements to reach an interpretation of a specific result. Also,
the verb “explain” requires long answers from the student. In geography, students are usually asked to clarify the information and
clarify its correctness with short analytical answers. Therefore, we use “clarify” instead of “explain”. Content analysis of open-
ended items in the three tests showed adherence to the guidelines except in the third item of the first exam, as it is not possible to
ask learners to analyze the reasons that lead to the variation in rainfall rates and temperatures between the seasons of the year without
providing them with the required data to analyze them. Moreover, two action verbs, "explain" and "analyze" were improperly used
as clarified previously.

Research Implications

Findings of the current research study suggest that ChatGPT-4 multiple-choice generated items in English, biology, and geography
in addition to ChatGPT-4 open-ended generated items in biology and geography align with revised bloom’s taxonomy’s lower and
higher levels. This proves the efficacy of ChatGpt-4 as a reliable and valuable tool for generating test items that assess learner’s
lower-order and higher-order thinking skills in the above-mentioned subjects.

However, the significant difference observed in the English open-ended items indicates that educators should revise these items in
terms of complexity and depth to ensure their alignment with the intended cognitive levels. Moreover, the research results also
shows that ChatGPT-4 might have limited capacity to realize some linguistic or cognitive nuances in English language which are
usually assessed in open-ended questions. Thus, to optimize ChatGPT-4’s potentials in English language assessment, educators
should prompt ChatGPT-4 to consider the degree of complication and thoroughness and to weigh up the linguistic and cognitive
intricacies when generating open-ended questions.

16
Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798



Research Recommendations

1. Prompt improvement should be implemented to ensure better quality of ChatGPT-4 generated items, particularly open-
ended ones in English tests.

2. Educators as curricula designers, coordinators and experienced teachers should proactively participate in the revision of
ChatGPT-4 generated items to guarantee that the generated items align with the desired cognitive levels and educational
objectives specifically in English tests in which significant difference was signaled and to verify that proper action verbs
are used in the test items, especially the biology and geography tests.

3. Novice teachers should be cautious in using ChatGPT-4 as an assessment tool for generating multiple-choice and open-
ended test items; They should always resort to their coordinators or qualified colleagues to assist them in revising the items
and making the necessary madifications.

4. In-depth research is needed to examine the fundamental factors that significantly affect ChatGPT-4 generation of open-
ended items in English and to implement corrective procedures.

5. Further research studies are recommended to explore the efficacy of ChatGPT-4 in generating other types of test items in
the same and different academic subjects as well.

Conclusion

The present research study verifies that ChatGPT-4 is an efficacious assessment tool for generating multiple-choice and open-ended
biology and geography tests and multiple-choice English tests to assess the lower-order and higher-order thinking skills of 21
century learners. However, ChatGPT-4 limited capability for generating open-ended English tests underscores the necessity for
further refinement and more judicious use in this academic subject. In a nutshell, ChatGPT-4 is a promising tool in educational
assessment especially for educational experts who can properly prompt ChatGPT-4 and scrutinize the obtained output to make sure
it complies with the required educational standards and cognitive levels.
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Abstract:

This research aims to study the role of artificial intelligence (Al) and multimedia learning in improving the learning of high school
students and to highlight the importance of using Al and multimedia learning in enhancing high school education by improving
students’ academic achievement, increasing their motivation, and engaging them in the educational process. Therefore, the reliance
was on the descriptive-analytical method, as it is capable of accurately and objectively describing and interpreting phenomena,
providing information about the reality of the phenomenon, and potentially helping to predict its future. The research results showed
that Al develops 21st-century skills in these students, such as critical thinking, problem-solving, collaboration, and creativity. It was
also found that the technologies used expand the range of available educational resources and interactive applications, which
revitalizes the learning environment and improves the quality of education for high school students. This is due to the use of
multimedia and interactive technologies, which increase students’ engagement, focus, and participation. Overall, the research
demonstrated that the use of Al and multimedia learning has a significant positive impact on improving high school education. The
research concluded with several recommendations, including integrating Al and multimedia learning into the educational process
for high school students. This includes developing Al-based systems and using Al to customize content and activities according to
each student’s needs, enhancing the use of diverse educational content, including texts and multimedia, to encourage student
interaction, training teachers to use these technologies and providing them with the necessary resources and developing the technical
infrastructure in schools to meet the requirements of applying these modern technologies.

Keywords: Secondary education, Artificial intelligence, Education in Lebanon, Multimedia learning.
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Abstract:

In the digital era, technological revolution, and artificial intelligence, significant transformations have taken place, impacting the
world of scientific research. This development raises questions about the influence of these tools on the quality of scientific research
writing in the field of educational sciences. How can artificial intelligence tools change the behavior and trends of educational
researchers and university students? This study aims to investigate the extent to which educational researchers and university
students are aware of artificial intelligence tools and their applications, identify the tools used in scientific research, and determine
their contribution to enhancing researchers' capabilities. It also explores the benefits resulting from their use, the challenges and
problems researchers face when utilizing these tools, and provides practical recommendations for developing traditional and
technological scientific research skills. The study sample consisted of 66 educational researchers and university students, using a
descriptive analytical approach with an electronic questionnaire to collect data. The key findings of the study revealed that the
majority of participants (77.27%) had good to excellent knowledge of artificial intelligence tools. Generative tools like ChatGPT
(100%) and Gemini (50%) are primarily used in preparing scientific research papers. The use of artificial intelligence tools
significantly varies depending on the type of research. The effectiveness of artificial intelligence tools was prominently seen in
searching for sources and generating ideas (63.64% of the research), and their contribution to accelerating and facilitating research
stages.

Keywords: Artificial intelligence tools, Scientific research writing, Educational sciences, Educational researchers, University
students.
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This research aims to explore the role of universities in integrating artificial intelligence into psychological research, with the goal
of enhancing innovation and achieving sustainable development. This is done by analyzing how to benefit from the use of artificial
intelligence to enhance innovation in psychological research, as well as improving its quality and effectiveness to achieve sustainable
development.

The research relies on a descriptive analytical approach by reviewing the literature related to the history of the development of
psychological research and the current applications of artificial intelligence, not to mention the challenges and opportunities
associated with this integration.

The results of this research have shown that artificial intelligence can improve the analysis of psychological data using advanced
technological techniques, develop new therapeutic applications such as therapeutic and interactive robots, and also highlight the
ethics associated with the use of artificial intelligence and the development of policies to ensure its responsible use.

Furthermore, the research presents a new perspective in the field of psychological research, indicating some applications of artificial
intelligence and recommendations that help improve therapeutic outcomes and enhance innovation, such as developing advanced
data analysis models, new therapeutic applications, and improving education and training in this field, with a focus on ethics and
the cultural diversity of the cases addressed.

Future trends in research provide insights into enhancing artificial intelligence techniques and data analysis, developing innovative
therapeutic applications, improving education and training programs, and exploring the ethical and cultural dimensions of using
artificial intelligence in psychological research.

Keywords: artificial intelligence, psychological research, innovation, sustainable development.
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Abstract:

The integration of Al into writing instruction offers transformative potential for enhancing educational practices, yet it
also introduces significant challenges. This paper examines the multifaceted issues associated with implementing Al
tools in the classroom for teaching writing. It explores concerns from both educators and students, focusing on the
quality and reliability of Al feedback and the impact on student motivation and dependance. Educators face challenges
related to the effectiveness of Al tools, the need for professional development, and ethical considerations. Students, on
the other hand, express concerns about the impersonal nature of Al feedback, equity access disparities, and the potential
negative effects on their engagement and motivation. This study underscores the necessity for a balanced approach in
integrating Al into writing instruction, one that combines technological advancements with traditional pedagogical
methods and addresses both practical and ethical considerations. By highlighting these challenges, the paper aims to
provide a comprehensive understanding of the implications of Al writing instruction and to offer recommendations for
educators and policymakers to effectively leverage Al while mitigating its drawbacks.
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Introduction:

Acrtificial Intelligence has become an important tool in education, providing innovative solutions to various
pedagogical challenges. In the world of writing instruction, Al tools promise to develop the learning experience -ranging
from grammar checkers to advanced writing assistants by providing real-time feedback, personalized support, and
scalable solutions for both students and educators (Hattie & Yates, 2014). These tools have the potential to transform
writing instruction, making it more efficient and accessible.

On the other side, integrating Al into writing has challenges. Despite the benefits, using Al in classrooms has raised
significant concerns regarding accuracy, reliance, and ethical implementations (Weller, 2021). For instance, Al system
may not understand the subtleties of human language which leads to misinterpretations or overly rigid feedback
(Chowdhury, 2021). Adding to that there is an alert concern that using Al tools may weaken the development of critical
thinking and writing skills in students (Selwyn, 2019), and they may not align with the nuanced expectations of human
assessment (Reich, 2022).

Another evidence shows that student from under-resourced schools might have less access to advanced Al tools
which makes a huge gap in educational outcomes (Smith & Johnson, 2023). Moreover, Al integrations require educators
to develop new skills and adapt their pedagogical strategies, presenting a significant challenge in terms of professional
development band training (William, 2024).

Identification of the Problem:

This proposal seeks to explore the challenges and obstacles and proposes strategies for overcoming them with the aim
of optimizing the use of Al in writing instruction. By providing practical solutions and recommending approaches for
enhancing teacher readiness, this proposal aims to facilitate a more effective and equitable integration of Al technologies
in the classroom.

Objectives of the Study

First, this study aims to examine the primary difficulties faced by educators and students when integrating Al tools into
writing instruction, including issues related to feedback quality, over-reliance on technology, and data privacy.
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Second, this study seeks to assess various tools available for teaching writing, focusing on their effectiveness, accuracy,
and ability to handle different aspects of writing instruction, such as grammar, style, and creativity.

Third, this research investigates how students interact with Al tools, their perceptions of Al feedback, and how it impacts
their writing skills and learning experience.

Guiding Questions

G.Q 1: What are the primary challenges educators face when integrating Al tools into writing instruction?
G.Q 2: How do these challenges impact the effectiveness of Al in enhancing students’ writing skills?

G.Q 3: What specific difficulties do students encounter when using Al tools for writing?

Keywords:

Acrtificial Intelligence (Al), writing instruction, educational technology, writing proficiency, pedagogical strategies

Literature Review:
1. Integration Al in Education

The use of Al in education has gained traction in recent years, offering potential benefits such as personalized learning
and automated feedback. Al tools in writing instruction can assist with grammar correction, stylistic suggestions, and
content generation (Hsu et al., 2020). However, their integration poses several challenges, including technical limitations
and the need for effective implementation strategies (Baker et al., 2021).

First, Al systems often rely on vast amounts of student data to function effectively. This raises concerns about data
privacy and security, particularly with regard to sensitive information about students. Ensuring the data is protected
from breaches and misuse is crucial (Cumming, C., & McGowan, M., 2020). Second, Al technologies can exacerbate
existing educational inequities if they are not equally accessible to all students. Schools with fewer resources may
struggle to implement Al tools, potentially widening the educational gap (Bulger, M., 2016).

Adding to that, effective Al integration requires that educators receive proper training and ongoing support. Without
adequate professional development, teachers may struggle to effectively use Al tools (Hattie, J., & Donoghue, G., 2016).
Another challenge that hits education in using Al is the cost of implementing Al technologies can be a barrier,
particularly for underfunded schools. This includes not only initial purchase bust also ongoing maintenance and training
expenses (Hill, P., & Cormier, D., 2018). Moving to the most important challenge is the quality and effectiveness of Al
tools and in using it with existing curricula. The quality and educational value of Al tools vary widely. It is important
to evaluate these tools rigorously to ensure they are effective and provide genuine benefits to students (O'Neil, C, 2016).
On the other side, integrating Al into existing curricula can be challenging. There needs to be a thoughtful approach to
ensure that Al complements rather than disrupts traditional teaching methods (Morris, A., & Nair, S., 2021).

2. Challenges in Al-Assisted Writing Instruction

Several challenges arise when using Al tools for writing instruction. One significant issue is the quality and nuance of
feedback provided by Al systems. Al tools often excel at detecting grammatical errors but may struggle with more
subjective aspects such as creativity and argumentation (Chen et al., 2022). Furthermore, concerns about over-reliance
on technology and its impact on student learning outcomes have been highlighted (Gonzalez & Cordero, 2021).

Quality and reliability of feedback is one of the obstacles that Al-assisted writing instruction may face. Al tools that
provide writing feedback may vary in their quality and reliability since the effectiveness of these tools is in providing
accurate, constructive, and pedagogically sound feedback which is crucial for their success (Attali, Y., & Burstein, J.,
2006).

The second challenge is the over-reliance on technology. There is a risk that students and educators may become overly
reliant on Al tools for writing instruction, potentially undermining the development of critical thinking and writing
skills. Balancing technology use with traditional teaching methods is important (Coiro, J., & Daobler, E., 2007).

Another challenge is the integrating Al tools with pedagogical goals. Al tools must be integrated thoughtfully into
existing pedagogical frameworks to align with educational objectives. Misalignment can lead to ineffective instruction
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and confusion among students and teachers (Eklund, J. M., & Chen, D., 2020). Scaffolding and support is another
hindrance that may be faced in integrating Al in writing. Al tools may not provide adequate scaffolding for students
who are struggling with basic writing skills. Effective use of Al should include supportive measures to help students at
various skill levels (Shute, V. J., & Zapata-Rivera, D., 2012). Students also may face troubles in integrating Al in
writing. Al-assisted writing tools might affect student engagement and motivation differently. While some students may
find these tools helpful, others might experience reduced motivation if the tools do not meet their needs or if they
perceive the feedback as impersonal (Kim, Y., & Lee, M., 2020).

And the most challenging point is the complexity of writing evaluation. Writing is a complex and nuanced skill, and Al
systems may struggle to fully capture the subtleties of quality writing, including creativity, voice, and context. The
limitations of current Al in evaluating these aspects can impact the quality of feedback provided (Williamson, D. M., &
Bejar, I. 1., 2018).

3. Educator and Student Perspectives

Research shows that both educators and students have mixed feelings about Al in writing instruction. Teachers often
cite the need for professional development to effectively use these tools and express concerns about data privacy and
the adequacy of Al feedback (Smith & Jones, 2023). Students, on the other hand, may appreciate the instant feedback
but also question its depth and applicability (Wang et al., 2023).

4. Ethical and Privacy Concerns

Ethical considerations and data privacy are critical issues in the deployment of Al tools in education. Ensuring the
protection of student data and addressing potential biases in Al algorithms are paramount for ethical Al use (Kumar et
al., 2023). Research suggests implementing robust data security measures and developing fair Al systems to mitigate
these concerns (Patel & Huang, 2022).

5. Future Directions and Best Practices

Future research should focus on developing best practices for integrating Al into writing instruction, balancing Al use
with traditional methods, and continuously evaluating the impact of these tools on student writing skills (Johnson &
Lee, 2024). Effective professional development programs for educators and ongoing refinement of Al tools are also
essential (Martinez et al., 2024).

Design and procedure

A qualitative research approach, specifically phenomenological research design, is proposed for this study. Unlike
guantitative research, which emphasizes statistical analysis, qualitative research focuses on understanding how people
interpret their experiences and construct their world. These types of studies aim to uncover the underlying meaning in
data (Merriam & Tisdell, 2016). In addition, the goal of phenomenological studies is to describe the significance that
experiences hold for each individual. These experiences are referred to as lived experiences (Donalek, 2004). The
phenomenon of this study is the challenges the teachers encounter in teaching writing with artificial intelligence.

Data collection for this study relies on document analysis of secondary data. Document analysis involves the
researcher examining existing textual sources, such as academic articles, research reports, electronic records, and
statistical data (Russell & Gregory, 2003).

Data Analysis and Findings
1. Data Analysis

Following data collection through document analysis, a thematic analysis will be conducted. Thematic analysis is a
gualitative data analysis method that involves closely examining a set of texts to identify recurring themes. By
uncovering repeated patterns of meaning within the data, thematic analysis allows for the interpretation of phenomena
(Caulfield, 2019; Vaismoradi et al., 2013). Braun and Clarke (2006) propose a six-step process for conducting thematic
analysis, a widely accessible method for analyzing qualitative data. This process involves: familiarizing oneself with
the data, generating initial codes, searching for themes, reviewing themes, defining and naming themes, and producing
a final report. Braun and Clarke’s six-phase framework for thematic analysis begins with an initial phase of thoroughly
familiarizing oneself with the data by reading and re-reading the transcripts. During this stage, the researcher also takes
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notes and records initial impressions. In the second phase, a more structured coding process is implemented. This study
employed open coding, allowing codes to emerge from the data rather than relying on pre-existing ones. During this
process, the researcher compares, discusses, and modifies the codes. Braun and Clarke (2006) emphasize that when
coding words and sentences with similar meanings, it's essential to consider the context and primary function of the
content. A single word or sentence can often have multiple meanings. Therefore, codes should be adjusted to avoid
semantic duplication and reduce ambiguity.

In phase three, the researcher groups together codes with similar content to form preliminary themes. These
themes represent the most salient patterns observed in the data and are directly related to the research questions. At the
end of this step, the codes are organized into broader themes that offer specific insights into the research question. In
phase four, the researcher reviews, modifies, and expands upon the themes identified in step three. At this stage, it is
beneficial to gather all relevant data for each theme. Major revisions may include combining overlapping themes and
creating a new, broader theme that incorporates existing themes as subthemes. This ensures that each theme and
subtheme is coherent and distinct. In phase five, the researcher refines and defines the themes and subthemes to ensure
their distinctness and clarity. The relationship between themes and subthemes is also carefully considered. In phase six,
the researcher selects the most representative examples of these themes and subthemes and generates a final analysis of
these extracts in relation to the research questions (Alice, Matthew, & Yeung, 2022). The typical outcome of research
is a report, such as a journal article or dissertation (Braun and Clarke, 2006).

2. Expected Findings

In a further step, the findings are interpreted to primarily address the research questions and propose insights and
recommendations based on the challenges instructors face when integrating Al tools while teaching writing. It is
anticipated that the researcher will identify the primary factors, strategies, and suggestions that hinder the process of
teaching writing while integrating Al tools. These include: plagiarism, technical expertise (Aljuaid, 2024), cost (Aljuaid,
2024), ethical concerns (Aljuaid, 2024) student access, (Wang et al., 2023), bias (Aljuaid, 2024), pedagogical
considerations (Teng et al., 2022)resistance to change (Pividori & Greene, 2023), and evaluation and assessment
(Aljuaid, 2024). Addressing these challenges requires careful planning, professional development, and a commitment
to ethical and equitable use of Al in education. By carefully considering these factors, instructors can effectively
integrate Al tools into their teaching practices to enhance student learning and development. Accordingly, it is important
to understand the potential side effects of integrating Al tools into writing instruction and to find ways to avoid imposing
difficulties on students. This will help ensure that Al tools support students in improving their writing abilities rather
than hindering them.

3. Contribution of the Study

This study contributes to three key areas: theory, methodology, and practice. At the theoretical level, it highlights how
Al tools can be effectively utilized to promote students’ writing abilities while raising awareness of potential side effects,
ensuring they are mitigated.

The methodological contribution of this study stems from the insights gained through the application of a
phenomenological design and the use of interpretive approaches and techniques for data collection. This experience may
be useful for other studies on how to safely integrate Al tools to improve students’ writing abilities while avoiding their
negative sides simultaneously. Furthermore, this methodological study will provide instructors in our schools with a
new approach to avoid challenges imposed by using Al tools while enhancing their students' writing skills especially
and it’s a critical issue invading the students and teachers’ work.

At the practical level, the study reveals that instructors, curriculum designers, and educators need to develop new
instructional skills and teaching practices to inspire and encourage colleagues to join the network of Al tool adoption
for teaching writing, while ensuring the mitigation of potential side effects.

Design and Procedure

A qualitative research approach, specifically phenomenological research design, is proposed for this study. Unlike
guantitative research, which emphasizes statistical analysis, qualitative research focuses on understanding how people
interpret their experiences and construct their world. These types of studies aim to uncover the underlying meaning in
data (Merriam & Tisdell, 2016). In addition, the goal of phenomenological studies is to describe the significance that
experiences hold for each individual. These experiences are referred to as lived experiences (Donalek, 2004). The
phenomenon of this study is the challenges the teachers encounter in teaching writing with artificial intelligence.

74
Arab Journal for Scientific Publishing (AJSP) / Special Edition ISSN: 2663-5798



Data collection for this study relies on document analysis of secondary data. Document analysis involves the
researcher examining existing textual sources, such as academic articles, research reports, electronic records, and
statistical data (Russell & Gregory, 2003).
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Abstract

The swift digital revolution characterizing the 21st century has significantly influenced various domains, notably education. Islamic
education, which is intricately tied to its traditions, is now presented with remarkable opportunities alongside notable challenges as
it integrates digital technologies and artificial intelligence (Al). This research delves into the theoretical foundations necessary to
revamp Islamic education curricula, ensuring they resonate with modern technological developments while preserving the
authenticity and sanctity of religious teachings®2.

The study is structured into several key sections. The initial section discusses the theoretical basis of digital transformation and Al
in educational settings, evaluating their effect on teaching methodologies®. The following section provides actionable strategies for
embedding Al within Islamic studies, focusing on planning, execution, and assessment3. The third section investigates Al's
applications in Islamic education, such as automated text analysis, personalized learning experiences, and intelligent tutoring, all
within the framework of Islamic ethical standards®.

This research emphasizes the importance of a robust digital infrastructure, comprehensive educator training, and the creation of
engaging content that harmoniously blends modern technology with Islamic values. Furthermore, it highlights the necessity for
standardized regulations to maintain the quality of digital education in the field of Islamic studies®. By harnessing Al, scholars and
educators can boost learning efficiency, enhance accessibility, and preserve the integrity of religious knowledge while adhering to
ethical educational practices®’

Keywords: Artificial intelligence, Islamic education, digital transformation, curriculum development, educational technology.

32 - Requirements for Achieving Digital Transformation at Al-Azhar University to Address the Challenges of the Fourth
Industrial Revolution, Prepared by Dr. Asmaa Abdel-Fattah Nasr Abdel-Hamid, p. 137.

3 _Ibid., p. 138
3~ bid., p. 139.

35 -Al-Razi, Ahmad bin Faris bin Zakariya Al-Qazwini, Abu Al-Hussein. "Mu'jam Magayis al-Lugha", 2/357
3% -lbid., 2/358.

37 -Al-Jawhari, Abu Nasr Ismail bin Hamad Al-Farabi. ""Al-Sihah Taj al-Lugha wa-Sihah al-Arabiyya", 6/2346.
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Introduction

Digital transformation has revolutionized educational frameworks across the globe. Al is being increasingly utilized to facilitate
knowledge sharing, enhance accessibility, and deliver personalized learning experiences. However, Islamic education must adeptly
navigate these technological advancements while maintaining its core principles. Al opens up innovative pathways for safeguarding
religious texts, refining research methodologies, and elevating student engagement. Nonetheless, there are legitimate concerns
regarding Al's potential to reshape religious interpretation and the risk of misrepresenting Islamic doctrines®®

This paper examines the intersection of Al and Islamic education, addressing the challenges and opportunities that arise from digital
transformation within a religious context. The goal is to demonstrate how Al can be a powerful ally in Islamic studies, all while
ensuring adherence to doctrinal integrity®.

Chapter 1: Theoretical Foundations of Al and Digital Transformation in Islamic Education
1.1 Digital Transformation in Education

Digital transformation involves transitioning from conventional teaching methods to technology-driven instructional practices. In
the realm of Islamic education, this evolution appears through:

e Digitizing Classical Texts: Transforming historic Islamic manuscripts into digital formats to enhance accessibility“°.

e Al-Enhanced Teaching Tools: Creating chatbots and virtual assistants that offer immediate responses to students'
inquiries®..

o Adaptive Learning Technologies: Al-based platforms that customize educational content according to individual learning
patterns*2.

o Immersive Virtual Learning Opportunities: Implementing Virtual Reality (VR) and Augmented Reality (AR) to recreate
significant historical and religious contexts*.

1.2 Artificial Intelligence in Education
Al operates at three key levels:

1. Narrow Al (ANI): Specialized tools designed for specific educational tasks, such as speech recognition and automated
tutoring®*.

2. General Al (AGI): Advanced systems with cognitive reasoning capabilities, though still in development?.

3. Super Al (ASI): A theoretical form of Al that exceeds human intelligence, posing significant benefits alongside ethical
dilemmas?*,

38 - |bid., 3/1646.
39 - Al-Zabidi, Muhammad Murtada Al-Husseini. **Taj al-Arus min Jawahir al-Qamus'*, 21/365.
0 - Artificial Intelligence Guide, p. 7.
1 -Introduction to Artificial Intelligence, Prepared and Presented by Sahab Al-Ajmi, Digital Giving, p. 14.
42 -Master’s and Doctoral Theses on Artificial Intelligence, Educational Consultant Mohammed Aqouni, p. 5.
3 -Islamic Foundations of Artificial Intelligence Ethics, p. 10.
4 -Al-Farahidi, Abu Abdur-Rahman Khalil bin Ahmad bin Amr bin Tamim. ""Al-Ayn"*, 4/130.

% -Al-Azhari, Muhammad bin Ahmad bin Al-Azhari Al-Harawi, Abu Mansour. **Tahdhib al-Lugha", 6/276.

% - Dozy, Reinhart Pieter Anne. "'Supplement to Arabic Dictionaries', 11/63.
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Chapter 2: Implementing Practical Approaches for Al in Islamic Education
2.1 Curriculum Development and Al Integration

To effectively incorporate Al into Islamic education, a well-structured framework is essential, ensuring alignment with both Islamic
teachings and educational goals. Key steps encompass:

e Assessing Traditional Curricula: Identifying segments within Islamic studies that could greatly benefit from Al-enhanced
learning tools*’.

e Formulating Al-Driven Educational Materials: Crafting simulations, interactive lesson plans, and intelligent tutoring
systems powered by A%,

e Equipping Educators with Al Skills: Providing Islamic educators with the knowledge required for successful Al
utilization®,

e Leveraging Blockchain for Content Authenticity: Ensuring doctrinal fidelity in teachings generated by AI®.

2.2 Al Applications in Islamic Studies
Al is revolutionizing Islamic education by:

e Natural Language Processing (NLP) in Hadith and Tafsir Analysis: Al can evaluate patterns within Islamic texts,
yielding deeper insights into religious commentary®.

o Tailored Learning Experiences through Al: Customizing the delivery of educational content to align with individual
student progress and comprehension®2,

e Engaging Al-Integrated Classrooms: Enhancing student involvement via Al-driven discussions and assessments®3,

Chapter 3: Ethical Challenges and Future Directions
3.1 Ethical Considerations in Al and Islamic Education
While the benefits of Al are substantial, several ethical challenges must be addressed, including:

e Ensuring Al-Generated Content Adheres to Islamic Principles: Continuous oversight of Al systems is essential to
avoid doctrinal inconsistencies®.
e Preventing Algorithmic Bias in Religious Analysis: Guarding against Al errors that could distort Islamic beliefs®®.

47 -Al-Razi, Ahmad bin Faris bin Zakariya Al-Qazwini, Abu Al-Hussein. ""Mu’'jam Magayis al-Lugha'*, 5/361.
% -Dozy, Reinhart Pieter Anne. ""Supplement to Arabic Dictionaries", 10/319.

% -A Review of the Book ""Curriculum Engineering", by Dr. Ghada Al-Shami, p. [page number missing].

>0 - Course Description of Curriculum Engineering and Development, Al-Agsa University, p. 17.
1 -Ibid.

2 -Course Description of Curriculum Engineering and Development, Al-Agsa University, p. 19.
>3 -Course Description of Curriculum Engineering and Development, Al-Agsa University, p. 21.

5 _|bid., p. 23.

%5 - Requirements for Achieving Digital Transformation at Al-Azhar University to Address the Challenges of
the Fourth Industrial Revolution, Prepared by Dr. Asmaa Abdel-Fattah Nasr Abdel-Hamid, Assistant Professor of
Educational Foundations, Faculty of Humanities, Al-Azhar University.
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e Avoiding Dependence on Al for Religious Instruction: Maintaining human oversight to protect the integrity of Islamic
teaching practices®.

3.2 Future Prospects for Al in Islamic Education

Future advancements in Al for Islamic education may encompass:

e Al-Augmented Tafsir Studies: Facilitating more profound analyses of Quranic interpretations®’,
e Automated Hadith Verification: Using Al to cross-reference narrations for authenticity®.
e Multilingual Al-Generated Religious Content: Broadening global access to Islamic knowledge

Conclusion

Al offers transformative potential for Islamic education, presenting innovative approaches to preserving knowledge, fostering
personalized learning, and advancing scholarly research. However, its implementation must be carefully aligned with ethical and
religious principles. Future inquiries should examine the evolving role of Al in Islamic studies while safeguarding doctrinal integrity.
By thoughtfully integrating Al into Islamic education, educators and scholars can enrich learning experiences while honoring the
sanctity of religious teachings.
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