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Abstract

This study aims to compare psychometric properties of Al-generated test and teacher made test. With the increasing use of
Al in education, it has become essential to evaluate Al-generated assessments. Achievement test i.e. Al generated and teacher
made test of 50 questions each, were used for this study. Validity was examined though three subject experts and three
experienced teachers. Based on these experts judgement, relevance scores for items were consistently high across all experts
for both tests. The reliability value of items using KR-20 for Al generated test and teacher made test were 0.9492 and 0.9271
respectively. Data was analyzed by using descriptive and inferential statistics. Descriptive statistics such as means scores,
difficulty indices, discrimination indices and inferential statistics such as t-test was used for compatison of difficulty and
discrimination indices of both tests. The major findings of the study were; on average, validity, reliability, item difficulty level
and discrimination index of Al generated test is nearly equal to that of teacher made test. Recommendation of the study is by
complimenting Al based test with teacher test, we can reduce work load of teachers while providing consistent assessment
across different classes.

Keywords: Multiple choice questions, Al generated test, Teacher made test, Achievement test, Al in Education.

Introduction

Education is fundamental to personal and societal growth and it shapes individuals' knowledge, skills, and values. Education
influences people's knowledge, abilities, and values, and is essential to both individual and community evolution. Testing and
assessment are essential components of education because they help determine learning gaps and assess student progress. It
also help in making informed instructional decisions. Artificial Intelligence (AI) and technology have become indispensable in
the present era of education. They provide personalized learning, efficient evaluation, and creative tools that improve overall
efficacy of teaching.

Artificial Intelligence (Al) is changing every aspect of our lives, including health care, employment, entertainment, and even
education, sparking debates about personalized learning and the future of assessments (Farazouli et al., 2023). Specially,
Integration of Al into education has potential in enhancing personalized learning, automating grading, time saving and
increasing students satisfaction (Dempere et al., 2023; Sallam et al., 2023). Primary concern in this study is whether or not
traditional, teacher-made multiple choice questions (MCQ)s) tests should be replaced by Al-generated tests.

In higher secondary education, assessment is essential for assessing students' understanding of the objectives of the curriculum.
In addition to assessment being extremely expensive, particularly in terms of the time teachers must devote to it, it is also
highly challenging to apply the same evaluating criteria to every student's response (Rodrigues & Oliveira, 2014).

There are various reasons why a comparison of tests created by teachers and those generated by Al is valuable. This approach
makes it possible to evaluate the effectiveness of Al-generated tests to those created by traditional teachers in a systematic
way. Al generated tests will be assessed for their accuracy in measuring what they are intended to measure i.e. validity and their
consistency of results i.e. reliability. This comparison can conclude that whether AI generated tests can meet the standards of
teacher made tests. By comparing these tests, educators can identify best practices in test creation. This can lead to the adoption
of the most effective elements from both approaches. This may improve assessment strategies which is beneficial for both
teachers and students. The results of comparative analysis can be used by policymaker and educational leaders for making well-
informed judgments. Moreover, educational institutions can decide to what extent they want to include Al generated
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assessments into their current practices. Furthermore, this study will help in deciding to what extent we should allocate our
resoutces for development and implementation of Al generated assessments.

Objectives of study
The major objectives were

1. What is the validity of AI generated test as compared to teacher made test in assessing student knowledge?

2. What is the reliability of Al generated test as compared to teacher made test in assessing student knowledge?

3. What are differences in term of difficulty indices between teacher made test and Al generated test?

4. What are differences in term of discrimination indices between teacher made test and Al generated test?

5. Is there a significant difference in students’ performance between Artificial Intelligence-based tests and teacher-made tests?
Hypotheses of study

Hol: There is no significant difference in the validity of Al-generated and teacher-made test.

Ho2: There is no significant difference in reliability of Al-generated and teacher-made test.

Ho3: There is no significant difference in the difficulty levels of Al-generated and teacher-made test.

Ho4: There is no significant difference in the discrimination indices of Al-generated and teacher-made test.

This study is significant to teachers, test developers and policy makers. First of all, it fills in a critical gap in the literature by
thoroughly examining the use of Artificial Intelligence assessment tool in higher secondary education which adds to the
expanding body of research on technology-enhanced learning (Cope et al., 2021). Second, the findings of this research could
potentially assist instructors, curriculum designers, and educational officials in making well-informed decisions regarding the
feasibility and effectiveness of integrating artificial intelligence into assessment protocols in higher secondary education
(Johnson et al., 2016). By addressing the challenges of traditional assessments and using Al, educators may enhance the
accuracy, efficiency, and fairness of their assessment.

Review of related literature

Educational assessment is the systematic process of collecting, analyzing, and interpreting data regarding students'
performance, knowledge, skills, and capacities (Kubiszyn & Borich, 2024). It makes use of a wide range of techniques and
resources to evaluate student learning. It also offer direction to learners in educational settings. Measurement of learning
outcomes, identifying areas for improvement, accountability, guidance in curriculum development, support for educational
policy, student feedback collection, ensuring fairness and equity, evaluating college and career readiness, and promoting
continuous improvement are the goals of educational assessment (Newton, 2007).

These Chatbots powered by artificial intelligence, like ChatGPT and Google Gemini, have the power to revolutionize higher
secondary education by making the current assessment procedures simpler and more effective and more objective (Keller et
al., 2019).

ChatGPT is a general purpose Al based language model developed by openAl. It offers wide range of applications in
education. Al chatbots are example of software applications (Deveci Topal et al., 2021; Salas-Pilco & Yang, 2022) that are able
to produce output in no time as per input through natural language dialogue (Agarwal et al., 2022; Angelov et al., 2021).
Chatbots merging together artificial intelligence (AI) and Natural Language Processing (NLP) to engage with human users via
text or voice at any level of conversation (Pérez et al., 2020; Smutny & Schreiberova, 2020).

OpenAl launched ChatGPT in November 2022. It uses the Generative Pre-trained Transformer (GPT) architecture. This is
one of the largest models ever developed. The GPT architecture does natural language parsing based on the context of input
text by using a neural network to generate responses. ChatGPT is able to produce human-like response based on input text.
This has led to important advances in the language processing domain. It has also changed the way we interact with Al systems.
Al simplified the evaluation process by automating the grading of homework, tests, and quizzes. (L. Chen et al., 2020). Al
systems can read and assess written responses by using natural language processing. It also provide rapid and trustworthy
feedback (Marrone et al., 2023). Al analyzes large volumes of data to provide insights on student performance. These are
helpful for educators to find areas that need improvement and monitor student progress (Pedro et al., 2019).

Liu et al. (2022) mentioned that chatbots offer insights for students after they test the answers of students. This will help them
improve their learning skills. They also mentioned that chatbots improve students thinking ability. Al can monitor students
learning (Ait Baha et al., 2024). Chatbot helps teachers in evaluating students’ assignments, scoring and providing timely
feedback to students. (X. Chen et al., 2020; Cunningham-Nelson et al., 2019).

Traditional Teacher-Made Tests

Traditional multiple-choice questions (MCQ)s) are widely used in a range of educational contexts. These teacher made multiple
choice questions must be of a high standard to be evaluated effectively. For instance, studies have been conducted in Ghana
to evaluate the caliber of mathematics multiple-choice questions (MCQs) created by teachers (Abad et al., 2017). Catley (2014)
found that whereas some tasks evaluated highly sophisticated cognitive thinking, others had reasonable degrees of difficulty
and distinguished across various skill groups. In a variety of situations, the usage of student-generated MCQs modified by the
instructor has been examined. These student-generated MCQs were used to create instructional games and set examinations,
resulting in improved performance and student satisfaction (Gyamfi, 2022).
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Challenges and Limitations of Teacher-Made Assessments

Designing and marking conventional Multiple-Choice Question (MCQ) assessments provides educators with a variety of
challenges (Ryan et al., 2020) . While MCQs are extensively employed due to their efficiency and objectivity, these problems
might have an impact on the overall success of the assessment process. Here is an analysis of the main issues faced by educators.
Crafting well-constructed and effective MCQ) items needs a profound understanding of the topic area, clarity in wording, and
the ability to avoid ambiguity or prejudice. Pootly constructed questions can lead to misinterpretation, confusion, and an
erroneous assessment of pupils' knowledge (Kaipa, 2021). Also educators should be aware of frequent item writing etrors such
as double negatives, confusing language, and misleading options. Flawed items can cause confusion and undermine the
reliability and validity of assessment outcomes.

Traditional multiple-choice questions may have limits in measuring desired dimensions, particularly when assessing complex
concepts or multidisciplinary knowledge (Haataja et al., 2023). The evaluation may lack validity in capturing the diverse nature
of specific learning objectives.

AI-Based Educational Assessment

According to Jung et al. (2024), Al based automated grading and scoring display comparable performance to human scoring.
This section explores how Al is changing the way we test students. It also explores strengths and weaknesses related to
automated scoring,

Jukiewicz (2024) concluded that ChatGPT can grade programming related assignments with time efficiency, quality
assessment, unbiased grading and generate feedback. Bsharat and Khlaif (2024) mentioned that Al based assessments offers
efficiency and personalization. They also mentioned that Al is capable of providing tailored difficulty level, comprehensive
data analysis, objective evaluations and reducing text anxiety. Owan et al. (2023) mentioned that Al can be programmed to
recognize and account for common mistakes made by students. And they can also be programmed to highlight the areas that
need improvements. AI Automated scoring can save a lot time of teachers by providing quick feedback (Ramesh & Sanampudi,
2022). Al assesses objectively. It can provide consistent feedback and it is unbiased (Kaur et al., 2022; Schwartz et al., 2022).
Al plays a significant role in assessment. However, human supervision is required to authenticate complex evaluations and
monitor the integrity of the grading process (Alzubaidi et al., 2023; Kaur et al., 2022). Some judgments may need a level of
human judgment especially in subjective areas. Al systems struggle to accurately replicate human assessment (Kaur et al., 2022).
Additionally, Al systems are prone to biases in training data. Roselli et al. (2019) and Schwartz et al. (2022) mentioned that
there is need to discover and remove algorithmic biases which are affecting assessment outcomes.

According to Xu et al. (2023), Al can be used in construing personalized and accurate feedback systems for students. In
contrast to traditional assessment, Al give tailored, real-time feedback. It reveals student's unique strengths and weaknesses
in comprehension (Ahmad et al., 2020). These strategies are flexible. It can accommodate individual learning styles and
preferences of students

Methodology

In our study comparing Al-generated and teacher made MCQs, we used a quantitative research approach. Both types of tests
were administered to all students in a controlled setting. Administering both types of MCQs to all students allowed us to
directly compare the findings and rule out any potential confounding variables. Furthermore, a quantitative approach enabled
us to efficiently collect vast volumes of data and evaluate it using statistical approaches in order to reach meaningful
conclusions.

The Population of the Study
The population size of the study was all secondary level students of district Sargodha, Pakistan.

Sampling and Sample of the study

The multi-stage random sampling technique was employed for the study. This sampling will ensure systematic and
representative selection of sample from seven tehsils of district Sargodha.

At first stage, from seven tehsils of district Sargodha three tehsils were selected through random sampling method. Three
selected tehsils are Sargodha, Bhalwal and Shahpur. At second sage, from these three selected tehsils, institutions offering
Physics as elective subject at higher secondary level, were selected through random sampling technique. Lastly, all students
enrolled in these institutions were included in the sample. Therefore, total of three hundred and eighty six students were
selected from 14 higher secondary institutions altogether from 3 tehsils.

Research Tool
The instruments used in this study were achievement tests. One was generated by Al and other was designed by teacher.

Teacher-Made Test

50 items were developed by teacher. Three main criteria guided the creation of this instrument was the substance of the test,
the learning objectives of the students, and the difficulty of the items. The national curriculum of Pakistan from 2006 specified
the first two factors, while the researcher conceptually assessed each item's complexity. Subtopics, schemes, and topics
comprised the test material. Student learning outcomes are statements that describe the specific knowledge students will gain,
skill thy will develop, and abilities they will demonstrate by the conclusion of each topic or subtopic within a course or learning
program. Items were developed to operationalize these learning outcomes in terms of item scores. Three level of difficulty i.e.
easy moderate and difficulty were used to target the student learning outcomes.
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At the beginning of the study, the researcher developed a test consisting of 50 multiple-choice items. Each question offered
four answer choices labeled A, B, C, and D. Additionally, the researcher created a separate set of questions using a 4-point
scale. Answers to these questions were graded on a descending scale, with 4 points awarded for the best answer and 1 point
for the least accurate answer. The items were constructed from Physics curriculum as stated by the Ministry of federal education
and professional training.

AI-Generated Test

50 items were generated by Al At the beginning of the study, the researcher generated a test consisting of 50 multiple-choice
items using ChatGPT 3.5 which was freely available by OpenAl. Each question offered four answer choices labeled A, B, C,
and D. Additionally, the researcher created a separate set of questions using a 4-point scale. Answers to these questions were
graded on a descending scale, with 4 points awarded for the best answer and 1 point for the least accurate answer. The items
were constructed from Physics curriculum as stated by the Ministry of federal education and professional training.

Validity of the Instruments

Teacher-Made Test

This instrument consisted of 50 items which were developed by researcher with Test Blue Print. To ensure the test accurately
reflects the curriculum and it is appropriate for a multiple-choice test format, test items were reviewed by three subject matter
experts and three experienced teachers. The review focused on aligning the items (drawn from the higher secondary school
Physics curriculum using a table of specification) with the curriculum, their suitability for the format, and the overall quality
of the topics. This was necessary to ensure both content and face validity.

AI-Generated Test

This instrument consisted of 50 items which were generated by Al according to Test Blue Print. To ensure the test accurately
reflects the curriculum and it is appropriate for a multiple-choice test format, Al generated test items were reviewed by three
subject matter experts and three experienced teachers. The review focused on aligning the items (drawn from the higher
secondary school Physics curriculum using a table of specification) with the curriculum, their suitability for the format, and
the overall quality of the topics. This was necessary to ensure both content and face validity.

Data Description

The collected data is used as reference in analyzing the quality of both teacher made and Al generated test in Physics subject
using IBM SPSS statistics 25 and Microsoft Excel program. Characteristics of the items produced include the level of item
difficulty, discrimination power, distractor efficiency, for Physics subjects in academic year 2023-2024.

Item difficulty
Table 1 and Table 2 shows difficulty index for teacher made and Al generated test.

Table 1: Facility index of teacher made test

Ttem Facility Facility Facility Facility Facility Facility
# IndextyFl Indext}FZ Item # Indext}Fl Indext}FZ Ttem # Indext}Fl Indext}FZ
1 80.15 75.48 18 39.69 52.40 35 42.53 52.40
2 73.20 69.71 19 41.49 54.33 36 13.92 12.02
3 4330 46.63 20 47.94 56.73 37 66.75 63.94
4 64.43 57.69 21 57.47 58.65 38 40.46 49.04
5 7216 65.38 2 29.90 25.96 39 44.07 56.73
6 57.99 58.65 23 56.19 59.62 40 51.03 60.10
7 66.49 65.38 24 51.80 57.69 M 2371 20.67
8 38.14 47.60 25 4278 52.40 42 54,38 61.06
9 56.96 58.65 26 29.90 25.96 43 39.95 30.29
10 39.95 50.96 27 4278 56.25 44 3273 26.92
11 4330 48.08 28 50.77 50.62 45 47.68 36.54
12 65.72 65.38 29 2036 15.87 46 60.57 62.50
13 46.91 51.92 30 38.92 56.25 47 49.48 56.73
14 57.47 63.94 31 51.29 58.65 48 44.07 60.10
15 71.65 64.90 32 57.47 62.98 49 55.41 64.42
16 56.19 60.58 33 28.87 26.44 50 40.72 47.60
17 51.03 56.25 34 26.55 39.90

Table 1 shows the facility index for 50 test items of teacher made test. It ranges from 0 to 100. Higher values indicates easier
items and lower values indicates more difficult items. Items with facility index above 80% are considered easy. Because large
percentage of students answered them correctly. Only item number 7, that is italic, has facility index of 80.15. Items with
facility index between 20% and 80% are considered as moderate. Forty seven items in Table 1 have facility index between 20%
and 80% which are 2-28, 30-35, 37-50.

Items with facility index lower than 20% are considered as difficult. Because small number of students answered them correct.
Only item number 29, 36, that are bold, have facility index of 15.87 and 12.02.
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Table 2: Facility index of Al generated test

Facili Facili Facili Facili Facili Facili
Ttem # Indext};zl Indext}%Z Ttem # Indext}ii‘l Indext};:Z Ttem # Indext}iﬂ Indext}I;Z
51 59.54 57.00 68 49.23 57.50 85 67.78 62.50
52 44,33 29.00 69 25.26 14.50 86 36.34 49.50
53 65.72 62.00 70 63.92 67.50 87 48.71 55.00
54 66.49 62.50 71 56.70 60.50 88 51.55 58.00
55 63.92 64.00 72 70.88 64.50 89 27.32 11.50
56 54.12 56.00 73 54.12 58.00 90 49.74 54.00
57 42.53 44.00 74 58.25 60.50 91 40.72 52.00
58 21.91 17.50 75 20.62 14.00 92 53.87 55.00
59 38.66 41.50 76 67.27 62.00 93 55.41 57.50
60 38.92 49.50 77 46.13 57.50 94 51.29 58.00
61 69.85 63.50 78 53.35 57.00 95 18.56 13.50
62 62.37 69.50 79 40.46 43,50 96 43,30 50.50
63 42.53 55.50 80 61.08 59.00 97 24.48 17.50
64 32.22 41.50 81 57.73 57.00 98 47.42 57.00
65 46.65 52.00 82 38.14 48.50 99 25.77 14.50
66 15.98 9.50 83 23.45 21.50 100 38.40 27.00
67 50.00 54.50 84 52.32 54.00

Table 2 shows the facility index for 50 test items of Al generated test. It ranges from O to 100. Items with facility index above
80% are considered easy. Because large percentage of students answered them correctly. No item falls in this range. Items with
facility index between 20% and 80% are considered as moderate. Forty seven items in Table 2 have facility index between 20%
and 80% which are 51-57, 59-65, 67-68, 70-74, 76-88, 90-94, 96, 98, 100.

Items with facility index lower than 20% are considered as difficult. Because small number of students answered them correct.
Item number 58, 66, 69, 75, 89, 95, 97, 99, that are bold, have facility index of 17.50, 15,98, 14,50, 14.00, 11.50, 13.50, 17.50
and 14.50 respectively.

Description for the result of item difficulty for both teacher made test and Al made test can be seen in the following charts.

Figure 1: Item difficulty for teacher made test
60

50

40

30

20

10

—
Easy Moderate Difficult

EFl mF2

www.KurdishStudies.net



1813 A Comparative Analysis of Psychometric Properties in Al-Generated and Teacher-Made MCQs Test

Figure 2: Item difficulty for Al generated test
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Based on the data above, it can be seen in teacher made test that highest number of items are moderate 47 (94%). Whereas
only one item (2%) can be categorized as easy and two items (4%) can be categorized as difficult. In Al generated test, highest
number of items are moderate i.e. 42 (84%). Whereas 8 (16%) item can be categorized as difficult and no item can be
categorized as easy.

Table 3: Item difficulty results for teacher made test
Sr. No. Category Items Frequency Percentage
1 Difficult 29,36 2 4%
2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,
17,18,19,20,21,22,23,24,25,26,27,28,

0
2 Moderate 3’313, "3334 35 37.38.39.40.41.42, 47 4%
43,44.45 46 47 48.49.50
3 Fasy 1 1 2%

Table 3 shows that highest number of items are moderate 47 (94%). Whereas only one item (2%) can be categorized as easy
and two items (4%) can be categorized as difficult in teacher made test.

Table 4: Item difficulty results for Al generated test

Sr. No. Category Items Frequency Percentage

1 Difficult 58,66,69,75,89,95,97,99 8 16%
51,52,53,54,55,56,57,59,60,61,62,63,64,
65,67,68,70,71,72,73,74,76,77,78,79,80, .

2 Moderate 81,82,83,84,85,86,87,88,90,91,92,93.94, 42 B4%
96,98,100

3 Easy Nil 0 0%

Table 4 shows that highest number of items are moderate i.e. 42 (84%). Whereas 8 (16%) item can be categorized as difficult
and no item can be categorized as easy.

From the Table 3 and Table 4, it can be seen that 94% items are moderate in teacher made test and 84% are moderate in Al
generated test. In teacher made test only 4% items are difficult whereas 16% items are difficult in Al generated test. Therefore,
it can be concluded that teacher made test has performed well in term of difficulty indices of the items.

Item discrimination index

Here are results for item discrimination index for both teacher made test and Al generated test. Now let’s analyze each item’s
discrimination according to the criteria mention in Table 5. This will help us see that which item has difficult, moderate or
high discrimination.
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Table 5: Item discrimination results for teacher made test
Item # Discrimination D1  Discrimination D2 Ttem # Discrimination D1  Discrimination D2

1 0.47 0.55 26 0.06 0.07
2 0.01 0.66 27 0.80 0.80
3 0.70 0.70 28 0.69 0.71
4 0.79 0.80 29 0.03 -0.36
5 0.69 0.73 30 0.74 0.75
6 0.58 0.59 31 0.75 0.76
7 0.69 0.73 32 0.72 0.75
8 0.49 0.49 33 -0.01 -0.01
9 0.75 0.76 34 0.51 0.52
10 0.56 0.56 35 0.72 0.72
11 0.58 0.58 36 0.02 -0.31
12 0.60 0.63 37 0.57 0.59
13 0.75 0.75 38 0.94 0.94
14 0.47 0.49 39 0.35 0.35
15 0.04 0.67 40 0.59 0.60
16 0.62 0.63 41 -0.28 -0.34
17 0.61 0.61 42 0.74 0.76
18 0.63 0.63 43 0.13 0.14
19 0.01 0.01 44 0.04 0.04
20 0.56 0.56 45 0.06 0.06
21 0.63 0.04 46 0.60 0.62
22 -0.10 -0.11 47 0.56 0.56
23 0.81 0.82 48 0.80 0.81
24 0.38 0.39 49 0.63 0.66
25 0.80 0.80 50 0.51 0.51

Table 5 shows the discrimination indices for 50 test items of teacher made test. It ranges from -1 to 1. Higher values indicates
better discrimination between high scorer and low scorer students and lower values indicates poor discrimination. Items with
discrimination index above 0.4 have high discrimination. Because these items differentiate between high scorer and low scorer.
Thirty nine items fall in this range. These items are 1-21, 23, 25, 27-28, 30-32, 34, 37-38, 40, 42-43, 46-50.

Items with discrimination index between 0.3 and 0.4 are considered moderate discriminating. These items are moderately
discriminating between higher scorer and low scorer. Item number 24, 39, that are bold, have discrimination index of 0.38 and
0.35.

Items with discrimination index between 0.20 and O have low discrimination. These items cannot effectively distinguish
between high scorer and low scorer. Item number 26,29,36,43,44,45, that is bold, have low discrimination index of 0.06, 0.03,
0.02, 0.13, 0.04, 0.06.

Items with discrimination index below 0 have no discrimination. Negative values of discrimination index indicates that low
scorer students are more likely to answer this item correctly than high scorer students. Therefor these items are problematic
and should be deleted. Item number 22, 33, 41, that are bold and italic have discrimination index of -0.10, -0.01, -0.28.

Table 6: Item discrimination results for Al generated test
Item # Discrimination D1 Discrimination D2 Item # Discrimination D1 Discrimination D1

51 0.56 0.85 76 0.65 0.72
52 0.22 0.29 77 0.63 0.66
53 0.74 0.78 78 0.77 0.81
54 0.70 0.75 79 0.36 0.39
55 0.67 0.75 80 0.75 0.81
56 0.85 0.87 81 0.75 0.79
57 0.66 0.66 82 0.60 0.63
58 -0.30 -0.28 83 -0.28 -0.28
59 0.16 0.74 84 0.84 0.88
60 0.32 0.37 85 0.67 0.73
61 0.70 0.76 86 0.84 0.85
62 0.56 0.04 87 0.90 0.90
63 0.80 0.84 88 0.78 0.81
64 0.46 0.50 89 -0.07 -0.08
65 0.72 0.74 90 0.84 0.86
66 -0.15 -0.22 91 0.80 0.82
67 0.86 0.89 92 0.84 0.84
68 0.68 0.72 93 0.80 0.84
69 -0.33 -0.38 94 0.75 0.77
70 0.62 0.69 95 -0.28 -0.37

www.KurdishStudies.net



1815 A Comparative Analysis of Psychometric Properties in Al-Generated and Teacher-Made MCQs Test

71 0.75 0.79 96 0.56 0.59
72 0.68 0.74 97 0.14 0.20
73 0.79 0.81 98 0.72 0.73
74 0.76 0.79 99 0.04 0.10
75 -0.14 -0.14 100 0.11 0.14

Table 6 shows the discrimination indices for 50 test items of Al generated test. It ranges from -1 to 1. Higher values indicates
better discrimination between high scorer and low scorer students and lower values indicates poor discrimination. Items with
discrimination index above 0.4 have high discrimination. Because these items differentiate between high scorer and low scorer.
Thirty seven items fall in this range. These items are 51, 53-57, 59, 61-65, 67-68, 70-74, 76-78, 80-82, 84-88, 90-94, 96, 98.
Items with discrimination index between 0.3 and 0.4 are considered moderate discriminating. These items are moderately
discriminating between higher scorer and low scorer. Item number 52, 60, 79, that are bold, have discrimination index of 0.22,
0.32, and 0.36 respectively.

Items with discrimination index between 0.20 and 0 have low discrimination. These items cannot effectively distinguish
between high scorer and low scorer. Item number 97, 99, 700 that are italic, have low discrimination index of 0.74, 0.04. 0.11.
Items with discrimination index below 0 have no discrimination. Negative values of discrimination index indicates that low
scorer students are more likely to answer this item correctly than high scorer students. Therefor these items are problematic
and should be deleted. Ttem number 58, 66, 69, 75, 83, 89, 95 that are bold and italic have discrimination index of

-0.30, -0.15, -0.33, -0.14, -0.28, -0.07, -0.28.

Description for the result of item discrimination for both teacher made test and Al made test can be seen in the following
charts.

Figure 3: Item discrimination for teacher made test
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Table 7: Item discrimination results for teacher made test
Sr. No. Category Items Frequency Percentage
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,
16,17,18,19,20,21,23,25,27,28,30,

. s o

1 High Discrimination 31.32,34.37.38 40 42,43 46 A7, 39 78%
48,49.50

2 Moderate Discrimination 24,39 2 4%

3 Low Discrimination 26,29,36,43,44,45 6 12%

4 No Discrimination 22,33, 41 3 6%

Table 7 shows that majority of items i.e. 39 (78%) have high discrimination. 2 items (4%) have moderate discrimination and 6
items (12%) have low discrimination. Only 3 items (6%) cannot discriminate between high scorer and low scorer.

Table 8: Item discrimination results for Al generated test

Sr. No. Category Items Frequency Percentage
High 51, 53, 54, 55, 56, 57, 59, 61, 62, 63, 64, 65, 67, 68,

1 Diserimination 70,71, 72,73, 74, 76, 77, 78, 80, 81, 82, 84, 85, 86, 37 74%

87, 88,90, 91, 92, 93, 94, 96, 98

2 Moderate 52, 60, 79, 3 8%
Discrimination

3 Low Discrimination 97,99, 100 3 4%

4 No Discrimination 58, 66, 69, 75, 83, 89, 95 7 14%

Table 8 shows that majority of items i.e. 37 (74%) have high discrimination. 3 items (6%) have moderate discrimination and 3
items (6%) have low discrimination. 7 items (14%) cannot discriminate between high scorer and low scorer.

Reliability
Reliability is a characteristic of a good test in which a test consistently measures what it is said to be measure. Reliability of a

test can be measured through reliability coefficient which ranges from 0.00 to +1.00. A higher value indicates greater reliability.

Reliability of Teacher made test
Table 9: Values of K, Y'pq and ¢°

K >qp o2
50 9.15 100.077
L k
Reliability = Py 1- ZU#
Where k = number of items & 0% = variance
Ki0= —o (1 = oy
07 501 100.077

Kiz= 22 (1 = 0.091429)

K= 1.0204 (0.90857)
K= 0.9271

Reliability of AI base test
Table 10: Values of K, >'pq and 62

K >ap o?
50 8.00884 114.852
N — K g _ ZP4
Reliability = p (1 =
Where k = number of items & 0% = variance
50 8.00884
Kirz0= 50—1 a- 114—.852>

Kiz= 22 (1 - 0.06973)

K= 1.0204 (0.93027)

Krz0= 0.9492

Both teacher made and Al generated test values are above 0.90, which indicate that both tests are highly reliable. Since Al
generated test also scored more than 0.90 which means that it can produce consistent and repeatable results.

Quantitative Analysis

Comparison of Test Scores

Table 13 reports the descriptive statistics for teacher made test and Al generated test scores of higher secondary students.
Considering score means, on average the scores for teacher made test are slightly higher than the scores for the Al generated
test. Considering standard deviation, both teacher made and Al generated test have similar levels of variability, but the Al
generated test has a slightly higher standard deviation which indicates a bit more spread in the scores. The median scores are
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very close, suggesting that the central point of the distribution of scores is similar for both tests. The lowest score and the
highest score for teacher made test is higher than Al generated test.

Table 11: Descriptive statistics for teacher made test and Al generated test

Statistic Teacher Made Test Al Generated Test
Mean 24.30 23.47

Standard Deviation 10.19 10.72

Median 21.50 21.00

Minimum 5.00 1.00

Maximum 45.00 40.00

Figure 5: Descriptive statistics for teacher made and Al generated test
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Statistical Tests for difficulty and discrimination
Since the scores from the teacher made test and Al generated test are from the same group of students, therefore, samples are
not independent. The paired sample t-test is used for this dependency by considering the paired nature of the data.

After the paired sample t-test was performed, the results of the descriptive analysis of the processed data were obtained in
Table 12.

Table 12: Pair samples statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 Teachfzr_Difﬁculty 0.5205 50 0.14745 0.02085
AI_Difficulty 0.4758 50 0.17502 0.02475
Pair 2. Teach.er_.Di.scrir.ninaiton 0.5276 50 0.32313 0.04570
AlI_Discrimination 0.5618 50 0.38278 0.5413

The mean value shows the average value of the data. Average value for teacher made test is slightly higher than the AI generated
test for both pairs i.e. item difficulty and discrimination index. The value N indicates amount of data for each vatiable. In this
study N indicates number of items for which the difficulty and discrimination have been calculated.

The results show that the standard deviation of item difficulty for Al generated test is 0.17502 and item difficulty for teacher
made test is 0.14745. And standard deviation of item discrimination for Al generated test is 0.38278 and item discrimination
for teacher made test is 0.32313. The values of standard deviation is smaller than the average value which means average value
represent the overall data well. Table 15 shows paired sample t test results.

Paired samples test output

Pair 1: Teacher made test difficulty and Al generated test difficulty

Table 13 shows that the average difficulty difference between teacher made test and Al generated test is 0.04470. A positive
average difference of 0.04470 indicates that, on average the difficulty level for the teacher made test are slightly higher than
those from AI generated test. The standard deviation of the differences between the paired scores is 0.22942, indicating
variability. Lower value is 0.02050 and upper value is 0.10990 of 95% confidence interval of the difference. It is the range
within which we can be 95% confident that eh true mean difference lies. Sine this interval includes zero, it indicates that the
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true mean difference could be zero. The t-value for the paired samples t-test is 1.378 which indicates that the number of
standard errors the mean difference is away from zero. The p-value for the test is 0.175. This value indicates the probability
that the observed mean difference is due to random chance. A p-value greater than 0.05 means the difference is not statistically
significant.

The mean difference (0.04470) suggests that difficulty scores of teacher made test are slightly higher than Al generated test,
but the p-value (0.175) indicates that this difference is not statistically significant. Therefore, it can be concluded that difficulty
of Al generated test is nearly equal to the difficulty of teacher made test.

Pair 2: Teacher made test discrimination and Al generated test discrimination

Table 13 shows that the average discrimination difference between teacher made test and Al generated test is -0.0342 which
means that on average teacher made test discrimination are 0.0342 lower than Al generated test discrimination scores. A
negative average difference of 0.0342 indicates that, on average the discrimination level for the teacher made test are slightly
lower than those from Al generated test. The standard deviation of the differences between the paired scores is 0.46734,
indicating variability. Lower value is -0.16702 and upper value is 0.09862 of 95% confidence interval of the difference. It is
the range within which we can be 95% confident that eh true mean difference lies. Sine this interval includes zero, it indicates
that the true mean difference could be zero. The t-value for the paired samples t-test is -0.517 which indicates that the number
of standard errors the mean difference is away from zero. The p-value for the test is 0.607. This value indicates the probability
that the observed mean difference is due to random chance. A p-value greater than 0.05 means the difference is not statistically
significant.

The mean difference (-0.03420) suggests that discrimination scores of teacher made test ate slightly higher than AI generated
test, but the p-value (0.607) indicates that this difference is not statistically significant. Therefore, it can be concluded that
discrimination of Al generated test is neatly equal to the difficulty of teacher made test.

Table 13: Paired Samples Test for difficulty and discrimination
Paired Differences

95% Confidence Interval

Std. Std.  Errorof the Difference
Mean  Deviation Mean Lower Upper T df Sig. (2-tailed)
Pair 1 Teacher_Difficulty -.04470 22942 03244 -.02050 10990 1.378 49 175
Al Difficulty
Pair 2 Teacher_Discrimination-.03420 46734 .06609 -.16702 .09862 -517 49 .607

- AI_Discrimination

Conclusion

1. In teacher made test, majority of items (47 out of 50) have moderate difficulty level. This suggest that test is appropriately
challenging for most of students. Two items were found to be difficult, and one item was identified as easy. These items
require revision. Overall teacher made test have a reasonable balance of difficulty level.

2. In Al generated test, majority of items (42 out of 50) have moderate difficulty level. This suggest that test is appropriately
challenging for most of students. Eight items were identified as difficult. These items requite revision. Overall Al based
test have a reasonable balance of difficulty level.

3. There was no significant difference in difficulty scores of teacher made test and Al based test. Therefore, it can be
concluded that difficulty of Al based test is nearly equal to the difficulty of teacher made test.

4. In teacher made test, majority of items (39 out of 50) have high discrimination index. And two items have moderate
discrimination index. These items can effectively differentiate between high scorer and low scorer. Whereas six items have
low discrimination index and three items have negative discrimination index. These items are problematic. Overall teacher
made test has significant number of well discriminating items.

5. In AI based test, majority of items (37 out of 50) have high discrimination index. And three items have moderate
discrimination index. These items can effectively differentiate between high scorer and low scorer. Whereas three items
have low discrimination index and seven items have negative discrimination index. These items are problematic. Overall
Al based test has significant number of well discriminating items.

6. There was no significant difference in discrimination indices of teacher made test and Al based test. Therefore, it can be
concluded that discrimination indices of Al based test is neatly equal to the discrimination indices of teacher made test.

7. Both the Al generated test and the teacher made test show excellent reliability in assessing student knowledge. The AI-
generated test, demonstrates a marginally higher level of reliability compared to the teacher made test. This suggests that
Al generated tests can be highly reliable and potentially even more consistent than traditional teacher-made tests in
evaluating student knowledge.

Discussions

There was no significant difference in difficulty scores of teacher made test and Al based test. Therefore, it can be concluded
that difficulty of Al based test is nearly equal to the difficulty of teacher made test. This has also been verified by Rezigalla
(2024) in his study “ Al in medical education: uses of Al in construction type A MCQs” reported that most items fall in
moderately difficult range and many items had excellent discrimination indices. These results are contradictory to the findings
of Agarwal et al. (2023) in their study “ Analysing the applicability of ChatGPT, Bard, and Bing to generate resonating based
Multiple-Choice Questions in Medical Physiology” that ChatGPT generated most valid MCQs but least difficult ones. The
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possible reason for this contradiction in the findings might be that ChatGPT yet lacks the capability of generating MCQs in
the field of Physiology at higher education.

Both tests show good content validity, but the teacher test demonstrates higher expert agreement on item relevance. This
suggests that Al generated test performed well in term of validity and it can be used for generating assessments at high
secondary level for the subject of physics. This has also been verified by Cheung et al. (2023) in their study “ ChatGPT versus
human in generating medical graduate exam multiple choice questions — A multinational perspective study (Hong Kong SAR,
Singapore, Ireland and the United Kingdom)”. They reported that questions generated by Al yielded a wider range of scores,
while human made questions were consistent and within narrower range.

Both the Al generated test and the teacher made test show excellent reliability in assessing student knowledge. The Al-
generated test, with a KR-20 value of 0.9492. It demonstrates a marginally higher level of reliability compared to the teacher
made test, which has a KR-20 value of 0.9271. This suggests that Al generated tests can be highly reliable and potentially even
more consistent than traditional teacher-made tests in evaluating student knowledge.

Recommendations

1. Difficulty level, discrimination index and reliability of both teacher made test and Al based test is nearly equal, therefore,
it is recommended that Al based test can be used along with teacher made test at higher secondary level.

2. By complimenting Al based assessment with tradition assessments, can reduce work load of teachers and can provide
consistent assessment across different classes and schools.

3. Policy makers may encourage teachers to incorporate Al generated tests into traditional teacher made assessments. By
combining pros of both test and leaving cons, can be used to offer a through assessments of students’ performance.
Moreover, concrete steps may be ensured by policy makers and item developers for teachers to improve their skills in test
design and analysis by using Al tools. This can assist educators in developing evaluations of the highest caliber that are in
line with both student learning needs and academic standards.

4. Detailed standards and guidelines for educational assessments may be created and put into effect by policy makers the
incorporation of Al based assessment. This will help to improve reliability, fairness, and conformity when using Al-
generated assessments in various educational contexts.

5. Al developers may work closely with teachers and educational experts to get technical details and improve assessments.
Furthermore, Al developers can get insights from subject experts and psychometricians to make assessment technically
sound at different standards.
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