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ABSTRACT

The aim of this research was to evaluate the performance of ChatGPT in answering
multiple-choice questions without images in the entrance exams to the National University
of Engineering (UNI) and the Universidad Nacional Mayor de San Marcos (UNMSM) over the
past five years. In this prospective exploratory study, a total of 1182 questions were gathered
from the UNMSM exams and 559 questions from the UNI exams, encompassing a wide range
of topics including academic aptitude, reading comprehension, humanities, and scientific
knowledge. The results indicate a significant (p < 0.001) and higher proportion of correct
answers for UNMSM, with 72% (853/1182) of questions answered correctly. In contrast, there
is no significant difference (p = 0.168) in the proportion of correct and incorrect answers
for UNI, with 52% (317/552) of questions answered correctly. Similarly, in the World History
course (p = 0.037), ChatGPT achieved its highest performance at a general level, with an accu-
racy of 91%. However, this was not the case in the language course (p = 0.172), where it
achieved the lowest score of 55%. In conclusion, to fully harness the potential of ChatGPT
in the educational setting, continuous evaluation of its performance, ongoing feedback to
enhance its accuracy and minimize biases, and tailored adaptations for its use in educational
settings are essential.
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1  INTRODUCTION

Education plays a fundamental role in society as it has a profound and lasting
influence on the development of individuals and communities, making it a key
driver for social development [1]. Technology is playing an important role in this
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phenomenon, altering the way people learn and teach [2]. The impact of the GPT-3
(Generative Pre-trained Transformer 3) language model on educational paradigms
has been very significant in recent years [3]. This technological advance [4] has
brought about a profound change in the way educators approach the teaching [5]
and learning process [6]. ChatGTP has facilitated the development of synchronous
personalized teaching and self-learning systems [7], wherein the system can adjust
its content based on the individual needs of the students [8]. This allows for more
effective and efficient teaching by addressing cognitive difficulties in a more specific
manner [9]. Therefore, we can assert that one of the most significant contributions
of ChatGPT to education is the personalization of learning [10].

The free availability of ChatGPT version’ 3.5 to answer questions and provide
information has revolutionized the way students access knowledge [11]. This breaks
the traditional learning scheme, as students now focus on developing their informa-
tion search, selection, and evaluation skills [12]. This has opened the door to a more
efficient and effective teaching and learning process [13], where students can receive
constructive feedback and targeted resources to address their cognitive gaps [14].
In today’s world, it is crucial to cultivate digital literacy as a fundamental skill for
educators and learners to effectively engage with Al systems such as ChatGPT [15].
This fosters the advancement of critical skills essential for professionals in this era,
including critical thinking and problem-solving [16]. Students can leverage technol-
ogy to ask intricate questions and collaborate on research projects [17], utilizing
ChatGPT as a dependable source of information, thereby fostering independent
learning and skill development for diverse learning styles [18].

GPT-3-based technology has paved the way for greater inclusion in the class-
room [19]. Machine translation and adaptation of content for various learning
styles have made it possible to meet the needs of students with diverse learning
preferences, thus contributing to a more equitable educational environment [20].
Despite the aforementioned benefits, the integration of ChatGPT in education raises
ethical and privacy challenges [21]. It is essential to carefully monitor data collec-
tion and automated decision-making to safeguard the rights and privacy of stu-
dents [22] and to ensure that this technology benefits all students in a fair and
equitable manner [23].

On the other hand, gaining admission to a Peruvian public university poses
challenges for young people seeking to pursue higher education. These obstacles
include economic barriers, educational inequality, limited academic programs, and
inadequate preparation [24] [25]. The quality of education in Peru varies signifi-
cantly based on geographic location and resource availability [26]. Young people
from rural areas and disadvantaged communities often encounter substantial aca-
demic disadvantages [27]. The Peruvian public university is highly selective in its
admissions process, requiring high scores in the admission exams [28]. This gener-
ates intense competition among applicants vying for a spot in their university class-
rooms [29]. Intense pressure and competition have a significant impact on students’
mental health, as the stress and anxiety related to test preparation and test-taking
can be overwhelming [30]. The high demand and competition were evident in the
last admission process in 2023 for the National University Mayor de San Marcos
(UNMSM), where 25,832 applicants applied for a total of 2,705 vacancies [31].
Similarly, for the National University of Engineering, 4,200 applicants applied for a
total of 1,178 vacancies [32].

The objective of the research was to measure the performance of ChatGPT in
answering non-multiple-choice questions in the admission exams of the two most
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prestigious and demanding public universities in Latin America over the last
five years: the National University of Engineering (UNI) and UNMSM. To assess its
potential as an innovative technological tool in the field of education and be con-
sidered a virtual tutor in preparing thousands of university students for their aca-
demic training. The study not only emphasizes the models’ performance but also
provides information on their capabilities and limitations for their application in
educational settings.

2 RELATED WORK

The following is a research study that examines the advantages and draw-
backs of integrating ChatGPT in educational environments. The authors of [33]
conducted a study on the performance of ChatGPT in the Chinese National Medical
Licensing Examination (NMLE), evaluating its performance in exams over a period
of three years. The study found that ChatGPT’s performance was lower than that
of medical students, and the proportion of correct answers was correlated with
the year in which the test questions were published. This led to the conclusion that
ChatGPT’s knowledge and interpretation abilities for NMLE were still not com-
parable to those of medical students in China. Similarly, [34] analyzed ChatGPT’s
ability to pass the Royal College of Surgeons Orthopaedic Fellow (FRCS Orth) Part
A exam. ChatGPT faced 240 simulated FRCS Orth Part A questions and obtained an
overall score of 67.5%. The conclusion was that ChatGPT was unable to pass the
exam. Several factors contributed to this outcome, including a lack of critical think-
ing, limited clinical experience, and an inability to meet the rigorous requirements
of the exam.

They also [35] evaluated the performance of ChatGPT in their GPT-4 model on the
European Board of Ophthalmology (EBO) exam and its potential role in medical edu-
cation. They obtained a success rate of 91% on the EBO exam, demonstrating a high
level of competence in the knowledge and application of ophthalmology. Likewise,
in [36], a study was conducted on the performance of the last five medical specialty
examinations (MSE), which included a total of 1177 questions. The lowest success
rate was 54.3%, and the highest success rate was 70.9% for correct answers. There
was no statistical difference between the correct and incorrect answers given to the
clinical and basic science questions (p = 0.66). However, there was a statistically sig-
nificant difference between the short-questions group and the long-questions group
(p = 0.03). Similarly, [37] conducted a study to evaluate the performance of ChatGPT
on non-imaging radiology board-style exam questions and explore its strengths
and limitations. ChatGPT has been developed with 150 multiple-choice questions
designed to match the style, content, and difficulty of the Canadian Royal College
and American Board of Radiology exams. As a result, they achieved a 69% correct
question rate (104 out of 150). The model demonstrated better performance on ques-
tions involving lower-order thinking (849%, 51 out of 61) than on those involving
higher-order thinking (60%, 53 out of 89) (p = 0.02).

3 METHODOLOGY

The admission exams for the UNMSM for the years 2023, 2022, 2020, 2019,
and 2018 have been chosen. The following subjects were chosen: verbal skills,
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language, literature, psychology, civics, Peruvian history, world history, geog-
raphy, economics, philosophy, and biology. ChatGPT can perform adequately
in these subjects, but it has limitations in processing graphics for mathematics
courses. Similarly, the entrance exams for the UNI for the years 2023, 2022, 2020,
2019, and 2018 were chosen. The following areas were chosen for verbal reason-
ing and humanities, where ChatGPT can perform adequately due to its limita-
tion in processing graphics for mathematics courses. This is to achieve optimal
performance and a comprehensive evaluation of ChatGPT across various the-
matic areas.

To organize the questions in each subject for every university, we collected
the official exams and answer keys provided by each university, which are pub-
licly available. In both universities, the last five years were considered, except for
2021, for which we found no record of exams. The final dataset consisted of 1232
questions for UNMSM, of which 50 questions were excluded because they were
graphically worded, making it difficult for ChatGPT to process them effectively.
Likewise, for UNI, the final dataset comprised 560 questions, with only one question
being excluded.

We used the GPT-3.5 version to conduct this research. To ensure accuracy in
the performance of ChatGPT, we utilized the official multiple-choice questions and
their respective answer keys provided by the admissions office of each university.
All questions developed by ChatGPT were text-based and were directly copied and
pasted in order to incorporate them. Graphical questions were excluded from our
study to minimize potential bias in the responses provided by ChatGPT.

The evaluation for UNMSM covered the following subjects: verbal ability
(285 questions), language (144 questions), literature (78 questions), psychology
(103 questions), civics (83 questions), the history of Peru (61 questions), world his-
tory (43 pre-questions), geography (72 questions), economics (87 questions), phi-
losophy (85 questions), and biology (141 questions). Similarly, the assessment for
UNI included 330 verbal reasoning questions and 229 questions for all humanities
courses. ChatGPT’s performance in terms of providing correct answers was mea-
sured using the binomial distribution test. Performance based on estimated test
scores between courses of the same exam was evaluated using a two-tailed paired
sample t-test.

4  RESULTS

The performance of ChatGPT varied across the different admission tests eval-
uated, showing discernible patterns based on the course, university, and year of
evaluation. When aggregating the questions from all the evaluations over the years,
the overall proportion of correct answers in the admission exams for UNMSM was
significantly higher than the proportion of incorrect answers (p < 0.001). However,
no significant differences were observed between the proportion of correct and
incorrect answers in the tests corresponding to UNI (p = 0.168), as indicated
in Table 1.
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Table 1. ChatGPT performance in UNMSM — UNI admission tests

Answered Correct

Courses . . Result Statistical Test
Questions Questions

National University of San Marcos (UNMSM)

2023-2022- Verbal Ability 285 215 75% 0.039

2020-2019-2018 Language 144 79 55% 0.172
Literature 78 56 72% 0.038
Psychology 103 75 73% 0.035
Civic Education 83 65 78% 0.005
History of Peru 61 45 74% <0.001
World History 43 39 91% 0.037
Geography 72 42 58% 0.354
Economy 87 64 74% <0.001
Philosophy 85 62 73% 0.016
Biology 141 111 79% 0.007
Total 1182 853 72% <0.001

National University of Engineering (UNI)

2023-2022- Verbal reasoning 330 188 57% 0.181

202020192018 | jpymanities 229 129 56% 0.302
Total 559 317 57% 0.168

In the overall UNMSM tests, ChatGPT achieved the highest performance in the
world history course in terms of the percentage of correct answers, reaching a
maximum of 91% (39/43) (p = 0.037) at the global level. On the contrary, the model
encountered significant challenges in the overall language courses, achieving a 55%
correct response rate (79/144) (p = 0.172) and a correct response rate in geography
58% (42/72) (p = 0.354). The proportion of correct to incorrect responses in these
courses was not statistically significant, as depicted in Figure 1. ChatGPT demon-
strated outstanding performance in the UNMSM exams, scoring in geography (8/8),
and history of Peru 100% in economics (8/8), and world history 100% (4/4) in 2020.
ChatGPT performance was consistently maintained in the UNMSM exams, with
average scores of 71% in 2018, 75% in 2019, 75% in 2020, 71% in 2022, and 72% in
2023. This performance demonstrated a significant and higher difference in correct
answers compared to incorrect answers (p < 0.001).

WORLD HISTORY LANGUAGE
2023 75% 25% 2023 53% a7%
2022 83% 17% 2022
m Correct m Correct
2020 2020
® Incorrect m Incorrect
2029 2019
2018 93% 2018 56% 44%

Fig. 1. Historical ChatGPT answer accuracy for the highest and lowest performing
courses respectively in the UNMSM exams
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M Universal History ~ 40%
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Percentage of Correct Questions

Fig. 2. Overall ChatGPT performance for each course in the UNMSM exams

Likewise, he achieved moderate success in verbal ability courses with a 75%
(215/285) completion rate, economics with a 74% (64/87) completion rate, psychology
with a 73% (75/103) completion rate, philosophy with a 73% (62/85) completion rate,
and literature with a 72% (56/78) completion rate, as shown in Figure 2. The ChatGPT
achieved an average performance of 56% (129/229) for the humanities courses and
57% (188/330) for the verbal reasoning course in the total UNI tests. This global per-
formance indicates that there is no significant difference between correct and incor-
rect answers (p = 0.168). Likewise, ChatGPT’s highest performance in the UNT exam
was in the verbal reasoning course, achieving 71% (50/70) in 2023. Paradoxically, it
faced difficulties in answering correctly in the same verbal reasoning course, obtain-
ing 48% (38/80) in 2018, as indicated in Figure 3. In addition, the performance of
ChatGPT on the exams for UNI was not significantly different (p = 0.302) in the years
2018 (51%), 2019 (57%), 2020 (53%), 2022 (59%), and 2023 (62%).

VERBAL REASONING HUMANITIES
2022 2022
m Correct m Correct
2020 55% 45% 2020 50% 50%
m Incorrect ® Incorrect
2018 71% 29% 2018 52% 48%

Fig. 3. Historical ChatGPT response accuracy for the highest and lowest performing
courses respectively in the UNI exams

ChatGPT performance was below expectations in the literature course, with
43% (3/7) in 2018 and 38% (3/8) in 2020, as well as in the geography course, with
48% (10/21) in 2023. In addition, the performance of the GPT-3.5 model varied
significantly over the years in the literature course 43% (2108), 67% (2019), 38%
(2020), 86% (2022), and 78% (2023), unlike in other course, where its performance
remained relatively constant on average. Similarly, consistent performance in the
exams of both UNMSM and UNI has been observed over the years, as depicted
in Figure 4.
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Fig. 4. Percentage and number of correct ChatGPT answers in admission exams over the years

In addition, it is observed that in the accumulated questions there is a density
of correct answers in the Verbal Ability course compared to the total number of
questions answered, as well as a lower density of correct answers in the Geography

course, as indicated in Figure 5.
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Fig. 5. Density of questions answered correctly by ChatGPT with respect to the total
number of questions, each course in the UNMSM exams

5  DISCUSSION

A) Principal findings

The research aimed to assess ChatGPT’s performance in answering multiple-
choice questions from the most recent admission exams of the two leading public
universities in Latin America, UNMSM and UNI, to evaluate its potential as an inno-
vative technological tool for the educational system and its suitability as a virtual
tutor for thousands of students preparing for university education.

The analysis of the results obtained in this research reveals interesting patterns
in the performance of ChatGPT in a variety of courses taken in the admission exams
at both UNMSM and UNI over several years. First, it is noteworthy that ChatGPT
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achieved its best performance in the World History course, with an exceptionally
high correct answer rate of 91% overall. This indicates that the model has a pro-
found understanding of this field and can offer highly precise answers on historical
topics. In addition, during the UNMSM-specific exams, ChatGPT demonstrated out-
standing performance in courses such as geography and Peruvian history, achieving
100% correct answers. These results suggest that the model is capable of providing
accurate answers in specific contexts. It is important to note that these cases are
limited to certain years and courses.

On the other hand, the model encountered significant challenges in the language
course, achieving a correct response rate of only 55%. This result indicates that the
model struggled significantly to understand and effectively answer questions related
to this area. It is important to consider that these courses often involve a high level of
linguistic complexity, which could account for the lower success rates.

However, there was moderate success overall in courses that involved verbal
skills and humanities subjects such as economics, psychology, philosophy, and lit-
erature, with correct response rates ranging from 72% to 75%. These results sug-
gest that ChatGPT performs well in subjects that require a deep understanding of
language and concepts related to the humanities.

In terms of performance in the various UNI courses, the ChatGPT achieved cor-
rect response rates of 56% for the humanities courses and 57% for the verbal reason-
ing course overall, indicating average performance in these academic domains. It is
important to note that there were significant differences in ChatGPT performance
within the same course across different years. For example, in the literature course,
correct response rates varied significantly from year to year. This suggests that the
model struggled to maintain consistent performance in this course over the years.

In summary, these results offer valuable information on the strengths and
weaknesses of ChatGPT in different university courses. While the model exhibits
profound expertise in specific areas and can offer flawless responses in particular
contexts, it struggles with courses involving linguistic complexity. The variation in
its performance in the same course over the years also emphasizes the necessity for
ongoing assessment and tailored adjustments to maximize its effectiveness in the
educational setting.

B) Study limitations

We have identified some limitations, including the fact that we evaluated the
performance of ChatGPT on a small number of admission exams from the afore-
mentioned universities. This may not be representative of all tests used at other uni-
versities in Latin America or on other continents. Another significant limitation is
the potential for bias in the responses produced by the model. Since ChatGPT learns
from real data, it was trained on a corpus of data until 2021. This limits its under-
standing of information beyond that time, which could lead to biased responses or
inadvertent biases on sensitive topics. This raises ethical concerns and requires care-
ful oversight when using the model in educational settings. In summary, although
ChatGPT is a promising tool, it is crucial to acknowledge and tackle these limitations
to guarantee its responsible and efficient use in educational activities.

6  CONCLUSIONS

In conclusion, the data presented in our research depicts a mixed picture of
ChatGPT performance on the UNMSM and UNI admission exams. To fully harness
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the potential of ChatGPT in the educational setup, continuous evaluation of its
performance, ongoing feedback to enhance accuracy and minimize biases, and tai-
lored adaptations for its use in educational contexts are essential. ChatGPT serves as
a support tool in the academic training of students. This must be accompanied by
sufficient development and raising awareness among educators and students. The
objective is to understand the limitations of the model and its ethical and responsi-
ble use, which will enable its effective integration into academic training and edu-
cational research, maximizing its usefulness and minimizing potential challenges.
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