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Enough of the chit-chat: A comparative analysis of four AI chatbots for calculus and statistics

David Santandreu CalongeA A Department of Academic Development, Mohamed bin Zayed University of Artificial Intelligence, 
Abu Dhabi, United Arab Emirates  

Abstract

This article presents a comparative analysis of four AI 
chatbots with potential utilization in the fields of mathematics 
education and statistics, namely ChatGPT, GPT-4, Bard, 
and LLaMA. Our objective is to evaluate and compare the 
features, functionalities, and potential applications of these 
platforms within the domains of calculus and statistics. By 
examining their strengths and limitations, this study aims 
to provide insights into the selection and implementation 
of AI chatbots in calculus and statistics to enhance student 
learning. The results of the comparative analysis reveal 
that, while not perfect, GPT-4 outperforms ChatGPT, Bard, 
and LLaMA as a learning tool in calculus and statistics. 
Findings also reveal that chatbots may have a positive 
transformational impact on higher education. 

Keywords: AI chatbots; Bard; calculus; ChatGPT; comparative 
analysis; GPT-4; Large Language Models (LLMs); LlaMA; 
statistics; student learning.

Introduction

Calculus and statistics are vital subjects that require effective 
teaching and learning methods to enhance students’ 
engagement and comprehension. With the advancements 
in artificial intelligence (AI) and natural language processing 
(NLP), AI chatbots have emerged as promising tools for 
supporting students in higher education. 

Kuhail et al. (2023) argued that chatbots provide a “cost-
effective solution” (p. 2) to personalize learning activities, 
support educators, and “develop deep insight into learners’ 
behaviour” (p. 1). AI chatbot platforms have gained 
significance in higher education (Singh Gill et al., 2023; 
Sok & Heng, 2023; Rudolph et al., 2023a; Tlili et al., 2023; 
Okonkwo & Ade-Ibijola, 2021; Hwang & Chang, 2021; 
Sandu & Gide, 2019). Moreover, the literature suggests that 
chatbots have the potential to enhance students’ learning 

experience (s) in mathematics education (Castevecchi, 2023; 
Wardat et al., 2023) and statistics (Lee & Yeo, 2022), offering 
innovative solutions for learning, problem-solving, and 
concept clarification. They can provide personalized support, 
immediate feedback, interactive problem-solving, and 
adaptive instruction, fostering engagement and improving 
learning outcomes. 

While there exist several studies that consider the 
performance of AI chatbots in mathematics problem solving, 
they are limited in two ways: (i) no notable analysis of Bard 
and LLaMA, and (ii) no analysis in statistics. This article 
fills the gap in the literature by evaluating and comparing 
four popular AI chatbot platforms, namely ChatGPT (GPT-
3.5), GPT-4, Bard, and LLaMA 13-B, with a focus on their 
applicability and potential benefits in calculus and statistics. 
By examining their unique features and applications, this 
study aims to assist students (and educators) in selecting 
appropriate AI chatbot platforms to enhance their learning 
(and teaching) experience(s) in calculus and statistics.

Background

Benefits of using chatbots in higher education

There are several potential benefits to using chatbots in 
higher education (Kamalov et al., 2023). One of the main 
benefits is the ability to provide students with access 
to personalized and on-demand learning support. With 
chatbots, students can ask questions and receive immediate 
constructive feedback, which can help to reduce the 
workload on educators and improve the overall learning 
experience for students.

Another benefit of using chatbots is the ability to scale 
educational services (Neumann et al., 2021). Chatbots can 
handle large numbers of student inquiries simultaneously, 
which can be particularly useful in large classroom 
settings or in situations where there is a high demand for 
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educational support. This can also help decrease educators’ 
workload and ensure that all students have access to the 
(individual) support they need to succeed. Findings from 
a study by Chen et al. (2023) revealed that chatbots had 
tremendous potential to help students “learn basic content 
in a responsive, interactive, and confidential way” (p. 1).
  
Additionally, chatbots have the potential to improve the 
efficiency of educational delivery (Huang et al., 2022). 
Educators can create customized learning pathways for 
students, which can help to ensure that students are 
receiving the most relevant and effective support. This can 
help to improve student outcomes and reduce the overall 
time and resources required to complete a course of study.

Drawbacks and challenges of using chatbots in higher 
education

While there are several potential benefits to using chatbots 
in higher education, there are also some drawbacks, 
limitations, and challenges (i.e., ethical (Popenici, 2023; 
Kamalov et al., 2021)) that need to be considered (Rasul et 
al., 2023; Rudolph et al., 2023b). Limna et al. (2023) argued, 
for instance, that chatbots such as ChatGPT had “caused 
immense concerns in education”, particularly to those 
disciplines that “rely heavily on written assignments” (p. 3). 
One of the main drawbacks is the inability to fully replicate 
the experience of interacting with a human educator (Chen 
et al., 2023; Santandreu Calonge et al., 2023; Kamalov et al., 
2023). This could lead to a loss of personal connections and 
a reduction in the quality of educational support.

Another challenge of using chatbots in higher education 
is the potential for harmful bias (Rasul et al., 2023; Kooli, 
2023). AI systems can be biased if they are trained on biased 
data. This can lead to the amplification of existing biases and 
the exclusion of certain groups of students. It is important 
for educators to be aware of this potential issue and to 
take steps to mitigate it, such as by ensuring that chatbots 
are trained on a diverse and inclusive dataset. Therefore, 
continuous improvement and evaluation of the AI model 
are crucial.

A final challenge of using chatbots in higher education is the 
potential for technical issues (Yang & Evans, 2019). Chatbots 
rely on complex algorithms and sophisticated machine 
learning models, which can be prone to errors and glitches. 
This can disrupt (a) the learning experience for students 
and (b) the teaching experience for educators if used in 
the classroom as a learning and teaching activity, therefore 
reducing the effectiveness of chatbots as an educational 
tool.

To evaluate and compare the mathematical problem-solving 
abilities of Large Language Models (LLMs), we selected 
four: ChatGPT (GPT-3.5), GPT-4, Bard, and LLaMA 13-B. The 
choice of those four LLMs was made to ensure diversity in 
the study, as each AI model has its own architecture and 
learning mechanisms. The selection included two LLMs that 
were primarily designed for generating human-like text 
(ChatGPT and GPT-4), one LLM designed for language-
related tasks (LLaMA), and one LLM that was designed to 

provide detailed explanations (Bard). 

We investigated the following research question:  Which 
of the four chatbots is more accurate and less verbose for 
statistics and calculus prompts? Kabir et al. (2023) indicated, 
for instance, that 52 per cent of ChatGPT answers to 517 
Stack Overflow questions were incorrect, and 77 per cent 
were verbose. 

Pros and cons of each chatbot for helping students 
understand calculus and statistics

ChatGPT
 
ChatGPT is a chatbot developed by OpenAI that is based 
on a large language model. It allows the user to control the 
conversation in terms of length, format, level of detail, style, 
and language. While the main purpose of the chatbot is to 
simulate human conversations, it can perform a wide range 
of tasks, including writing computer programs, composing 
music, answering test questions, writing poetry, and others. 
ChatGPT has achieved enormous popularity within a very 
short period, gaining over 100 million users in less than 3 
months of its initial release (Rudolph et al., 2023b).

The basic version of ChatGPT is based on the GPT-3.5 model, 
which is a generative pre-trained transformer developed by 
OpenAI. GPT-3.5 is a transformer model that is first trained 
on large swaths of publicly available text as a general-
purpose language model. Then, the model is further fine-
tuned for conversational applications using a combination 
of supervised and reinforcement learning methods. Since 
GPT-3.5 is trained on unfiltered text, it is vulnerable to 
bias and misinformation. In addition, ChatGPT suffers from 
‘hallucinations’ – incorrect answers that sound plausible 
(Rudolph et al., 2023b).  

Given its capabilities, ChatGPT has been utilized in various 
educational domains (Lee, 2023; Qadir, 2023; Santandreu 
Calonge et al., 2023; Wardat et al., 2023). Wardat et al. (2023) 
showed that ChatGPT has the potential to provide students 
with mathematical knowledge. At the same time, the authors 
cautioned about its weaknesses in certain topics, such as 
geometry. The accuracy and effectiveness of ChatGPT 
solutions depend on the complexity of the equation, input 
data, and the instructions given to the chatbot. Ellis and Slade 
(2023) presented ChatGPT’s capabilities in statistics and 
data science education, providing examples of how ChatGPT 
could help in developing course materials. A recent survey 
of 110 students enrolled in a mathematics course showed 
that students quickly adopted the ChatGPT tool, exhibiting 
high confidence in their responses and general usage in the 
learning process, alongside a positive evaluation (Sánchez-
Ruiz et al., 2023). On the other hand, the development of 
lateral competencies was a cause for concern. 

Pros
Wide knowledge base: ChatGPT has been trained 
on a diverse range of topics, including calculus and 
statistics so that it can provide relevant information 
and explanations.

•
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Conversational nature: Students can engage in an 
informal dialogue with ChatGPT, asking questions 
and seeking clarifications, which can enhance their 
understanding and interest.

Availability: ChatGPT is readily accessible through 
various platforms (including smartphones), making 
it convenient for students to seek help anytime, 
anywhere.

•

•

Cons

Limited context understanding: ChatGPT might 
occasionally provide incorrect, incomplete, or 
irrelevant information due to its inability to fully 
grasp the context of a specific calculus question.

Lack of visuals: Graphical representations and visual 
aids are often crucial in understanding calculus and 
statistics concepts, which ChatGPT cannot provide 
directly.

•

•

GPT-4

GPT-4 is a more advanced version of the GPT-3.5 language 
model developed by OpenAI. GPT-4 is commercially 
available for users under the name ChatGPT Plus. The 
main difference between the two versions of GPT is the 
size of the models, where GPT-4 consists of a much larger 
number of parameters than its predecessor. Although GPT-
3.5 and GPT-4 show similar performance on most routine 
conversation tasks, the latter achieves significantly better 
performance on more advanced tasks, including solving 
mathematics questions (OpenAI Blog, 2023). For example, 
GPT-4 achieved over 40% percentile on the AP Calculus exam, 
while GPT-3.5 achieved 0%. Recent findings by Abramski et 
al. (2023) show that GPT-4 produces a five-fold semantically 
richer, more emotionally polarized perception with fewer 
negative associations compared to older versions of GPT. 
A large-scale study based on 4,550 MIT exam questions in 
mathematics, computer science, and electrical engineering 
showed that GPT-3.5 can solve a third of the problems, while 
GPT-4 is able to achieve a near-perfect score (Zhang et al., 
2023).

Pros

Improved contextual understanding: GPT-4 is 
expected to have better contextual comprehension 
compared to previous models, which may result in 
more accurate and complete responses.

Enhanced knowledge base: GPT-4 could be trained 
on an updated and larger dataset, allowing it to offer 
more comprehensive and up-to-date information 
on calculus and statistics.

Potential for more specialized models: GPT-4’s 
architecture might be used as a basis for domain-
specific models that focus solely on calculus and 
statistics, providing more targeted assistance.

•

•

•

Cons

Potential for errors: Although GPT-4 may have a 
better contextual understanding, it is still a language 
model and can make mistakes or generate inaccurate 
information.

•

Bard

Bard is a generative artificial intelligence chatbot developed 
by Google. Its current version is based on the PaLM large 
language model, which is a transformer-based model 
consisting of 520 billion parameters. Bard was released 
to compete with the rival ChatGPT. It garnered lukewarm 
reception due to initial mishaps. Unlike the GPT models, 
Bard has direct access to the internet. A study by Plevris 
et al. (2023) showed Bard performs better than ChatGPT 
on math problems that are available online, while it 
underperforms on original questions. Evaluation of the 
mathematics performance of Bard on the mathematics 
test of the Vietnamese National High School Graduation 
Examination showed that it lagged ChatGPT (Nguyen et al., 
2023). Despite the backing of Google, Bard is a relatively 
underutilized software with very few applications and 
studies in the field of education.

Pros

Tailored for education: Bard is an AI language model 
specifically designed for educational purposes, 
including teaching subjects like calculus and 
statistics (Kamalov et al., 2023).

Curriculum alignment: Bard can align its explanations 
and guidance with specific curricula, ensuring that 
students receive targeted assistance based on their 
educational needs.

Pedagogical approach(es): Bard incorporates 
instructional strategies to enhance learning, such 
as providing step-by-step explanations, interactive 
examples, and adaptive feedback.

•

•

•

Cons

Limited knowledge outside of educational content: 
Bard’s expertise might be focused on educational 
topics, potentially limiting its ability to provide 
insights or answer questions beyond the scope of 
calculus and statistics.

Dependency on available curriculum: The 
effectiveness of Bard heavily relies on the quality and 
coverage of the curriculum it is aligned with. Gaps 
or discrepancies in the curriculum may affect the 
support it offers (and the accuracy of its responses).

•

•

LLaMA

LLaMA is a large language model developed by Meta. Its 
developers claimed that the 13 billion parameter version 
of the model outperformed the much larger ChatGPT on 
several NLP tasks. Recently, the next-generation model 
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LLaMA 2 was released in partnership with Microsoft based 
on larger training data. Unlike other major chatbots, LLaMA 
is open-source software. Its relatively small size and open-
source nature make it an attractive alternative to other 
existing chatbots. Touvron et al. (2023) showed that LLaMA 
is capable of outperforming Bard and ChatGPT on several 
NLP tasks. Similarly, Liu et al. (2023) showed that LLaMA can 
outperform other major chatbots in arithmetic problem-
solving.

Pros

Multimodal learning experience: LLaMA combines 
text-based information with visual and interactive 
elements, making it effective in conveying complex 
calculus and statistics concepts.

Hands-on practice: LLaMA often provides interactive 
exercises and simulations, allowing students to 
actively engage with the subject matter and reinforce 
their understanding.

Adaptive learning: LLaMA can adapt to the user’s 
progress and adjust the difficulty level of the content 
accordingly, providing personalized learning 
experiences.

•

•

•

Cons

Limited availability: As of the knowledge cutoff date, 
LLaMA is not widely accessible or integrated into 
various platforms, potentially limiting its reach to 
students.

Resource-intensive: The integration of multimedia 
elements and interactive features might require 
robust hardware or an internet connection, which 
could be a barrier for some students, and in 
disadvantaged contexts (Shah & Calonge, 2023). 

•

•

Each of these LLMs has its own advantages and limitations. 
Depending on the students' preferences, learning styles, 
and availability, they can choose the most suitable tool or 
combination of tools to enhance their understanding of 
calculus and statistics.

Methods

Seven calculus and five statistics questions were submitted 
to ChatGPT, GPT-4, Bard, and LLaMA 13-B via single prompts, 
as shown in Table 1. Each prompt was entered individually 
with the original question and answer choices reproduced 
verbatim. Each prompt was carefully designed to cover a 
broad range of calculus and statistical concepts. Also, the 
prompts varied in the level of difficulty to allow for a more 
in-depth analysis of the LLMs’ problem-solving capabilities 
and to ensure a fair assessment of their mathematical skills.

Table 1. 12 prompts. 

Results 

This section compares the features and functionalities of 
each of the four AI chatbot platforms, focusing on their 
suitability for calculus and statistics. The evaluation of the 
four LLMs was based on: (1) the accuracy/the correctness 
of the final answer to the 12 prompts, (2) verbosity and the 
clarity of the explanation, and (3) the presence or absence 
of mathematical errors. While the correctness of the answer 
was assessed on a binary basis, i.e., whether the answer is 
correct or not, the clarity of the explanation was scored 
on a scale of 0 to 10, with 10 being the clearer and most 
comprehensive answer (see Tables 2-13). The mathematical 
errors were classified as either major or minor based on their 
potential compact on the final answer.

Accuracy

In the context of this article, chatbot accuracy is the 
percentage of utterances that return the correct response 
to the prompts, as shown graphically in figures 1- 4, below. 

Figure 1. Accuracy scores in calculus. 
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Figure 2. Calculus scores by chatbot and prompts.

Figure 3. Accuracy scores in statistics.

Figure 4. Statistics scores by chatbot and prompts.

Verbosity for calculus and statistics

In the context of chatbots, verbosity refers to the amount 
of unnecessary, irrelevant, or excessive words, phrases, or 
information used in the chatbot’s responses (see Appendix 
A). A chatbot is considered verbose if it tends to provide 
overly detailed or convoluted answers, which can lead to 
a negative user experience. Zheng et al. (2023) indicated 
that an LLM is verbose when it “favours longer, verbose 
responses, even if they are not as clear, high-quality, or 
accurate as shorter alternatives” (Zheng et al., 2023, p. 5). 
Cosine similarity is a way to measure how similar two things 
are, e.g., two vectors or two sets of data. It calculates the 
cosine of the angle between the two things in a multi-
dimensional space and provides a value between -1 and 
1, where higher values mean greater similarity and lower 
values mean less similarity.

Figure 5. Verbosity (Cosine Similarity) and overlap for all 12 
prompts.

Figure 6. Verbosity (Cosine Similarity) and overlap for 
calculus.

Figure 7. Verbosity (Cosine Similarity) and overlap for 
statistics.

Results and analysis by prompt

Prompt 1

Figure 8. Verbosity (Cosine Similarity) and overlap for 
prompt 1.
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Table 2. Answer accuracy and ratings per chatbot for prompt 
1.

Prompt 2

Figure 9. Verbosity (Cosine Similarity) and overlap for 
prompt 2.

Table 3. Answer accuracy and ratings per Chatbot for prompt 
2.

Prompt 3

Figure 10. Verbosity (Cosine Similarity) and overlap for 
prompt 3.

Table 4. Answer accuracy and ratings per Chatbot for prompt 
3.

Prompt 4

Figure 11. Verbosity (Cosine Similarity) and overlap for 
prompt 4.

Table 5. Answer accuracy and ratings per Chatbot for prompt 
4.

Prompt 5

Figure 12. Verbosity (Cosine Similarity) and overlap for 
prompt 5.

Table 6. Answer accuracy and ratings per Chatbot for prompt 
5.
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Prompt 6

Figure 13. Verbosity (Cosine Similarity) and overlap for 
prompt 6.

Table 7. Answer accuracy and ratings per Chatbot for prompt 
6.

Prompt 7

Figure 14. Verbosity (Cosine Similarity) and overlap for 
prompt 7.

Table 8. Answer accuracy and ratings per chatbot for prompt 
7.

Prompt 8

Figure 15. Verbosity (Cosine Similarity) and overlap for 
prompt 8.

Table 9. Answer accuracy and ratings per chatbot for prompt 
8.

Prompt 9

Figure 16. Verbosity (Cosine Similarity) and overlap for 
prompt 9.

Table 10. Answer accuracy and ratings per chatbot for 
prompt 9.

Prompt 10
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Figure 17. Verbosity (Cosine Similarity) and overlap for 
prompt 10.

Table 11. Answer accuracy and ratings per chatbot for 
prompt 10.

Prompt 11

Figure 18. Verbosity (Cosine Similarity) and overlap for 
prompt 11.

Table 12. Answer accuracy and ratings per Chatbot for 
prompt 11.

Prompt 12

Figure 19. Verbosity (Cosine Similarity) and overlap for 
prompt 12.

Table 13. Answer accuracy and ratings per chatbot for 
prompt 12.

Discussion

Use cases in calculus and statistics

In this article, we explored potential use cases for each 
platform within calculus and statistics. We argue that 
ChatGPT and GPT-4 can be utilized in calculus and statistics 
to provide personalized tutoring and assistance to students. 
Both can generate step-by-step solutions to math problems, 
explain complex mathematical concepts, and offer practice 
exercises to reinforce learning. Students can engage in 
interactive conversations with ChatGPT or GPT-4 to clarify 
doubts, receive real-time feedback anytime, anywhere, and 
improve their understanding of mathematical principles.

Bard can also play a vital role in calculus and statistics. It can 
assist students with administrative tasks related to course 
registration, provide access to mathematical resources such 
as textbooks and study materials, and offer guidance on 
choosing appropriate courses for specific mathematical or 
statistical topics. However, it is significantly weaker than 
GPT-3.5 and GPT-4 in calculus and statistics. LLaMA is, 
unfortunately, and disappointingly not very accurate for 
calculus and statistics prompts. 

Whilst Popenici (2023) argued that AI was facilitating the 
super-personalisation (p. 5) of the learning experience, Rasul 
et al. (2023) indicated that ChatGPT could be utilized to 
facilitate adaptive learning, provide personalised feedback, 
aid research, automate administrative services, and create 
innovative assessment.  

Our findings indicate that chatbots can also be utilized in 
several ways to assist students in comprehending statistics 
or calculus better if they have received prior training on 
writing effective prompts (Eager & Brunton, 2023): 
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Concept explanation: Students, following 
training on prompt structuring, could engage 
in a conversation with a chatbot to seek 
explanations and clarifications on statistical 
or calculus concepts they find challenging. 
Chatbots with knowledge-tracing capabilities 
(Shehata et al., 2023) can provide step-by-step 
explanations, examples, and intuitive analogies 
to help students understand statistical concepts 
in a personalized and interactive manner.

Problem-solving: Students can present 
statistical problems or exercises to a chatbot, 
and it can guide them through the problem-
solving process if specifically asked in the 
prompt. Chatbots can offer hints, ask relevant 
questions to trigger critical thinking, and 
provide guidance on the correct approach 
or methodology to solve the problem. It can 
therefore help “increase student engagement 
and satisfaction by relieving university staff of 
routine tasks and allowing them to focus on 
higher-order skills and mentoring” (Firat, 2023, 
p. 61).

Data analysis assistance: Students can seek help 
from chatbots in analyzing data sets, confirming 
research by Carlander-Reuterfelt et al. (2020). 
They can input their data, and chatbots can 
guide them through the appropriate statistical 
techniques, such as calculating measures of 
central tendency, conducting hypothesis tests, 
or creating visualizations. Chatbots can provide 
insights into data interpretation and explain 
the implications of the statistical results.

Real-world applications: Chatbots can 
showcase authentic applications of statistics 
or calculus to students. By discussing examples 
and case studies from various fields, such 
as social sciences, healthcare, economics, or 
sports, chatbots can illustrate how statistical 
or calculus concepts can be utilized in practical 
situations. Hultberg et al. (2018) argued that 
“making a link between often abstract concepts 
and pertinent examples” can help “students 
understand difficult ideas, thus making it easier 
to remember” (p. 35). This can help students 
grasp the relevance and significance of statistics 
and calculus in different domains.

Practice and assessment: In line with the recent 
extant literature in a range of disciplines, 
chatbots can offer interactive practice sessions 
and quizzes to assess students’ understanding 
of statistical or calculus concepts. They can 
provide instant feedback on their answers, 
explain any mistakes, miscalculations, or 
misconceptions, and suggest further study 
materials or resources for improvement 
(Mogavi et al., 2023).

1.

2.

3.

4.

5.

Last and not least, chatbots can serve as tireless, mobile, 
interactive, and personalized learning companions, offering 
explanations, guidance, and practice opportunities 24/7 to 
help students grasp statistical or calculus concepts more 
effectively. Its conversational nature allows for an engaging 
and interactive learning experience and can cater to 
students’ individual learning styles, preferences, and needs.

Summary

In summary, the four AI chatbot platforms have a wide range 
of use cases in calculus and statistics, including personalized 
tutoring, administrative support, adaptive assessments, 
collaborative learning, and concept clarification. Their 
capabilities vary greatly in terms of responses (from very 
accurate to not-so-good), allowing educators and students 
to choose the platform that best aligns with their specific 
needs and goals in calculus and statistics education. 

Limitations

While this study marked a crucial step in understanding 
the potential and limitations of LLMs in teaching calculus 
and statistics, it has several limitations. First, the study’s 
focus is limited to only these two areas, which restricts the 
generalization of the findings to other academic disciplines. 
Second, the choice of the four LLMs, though considered 
the most well-known and used, is not exhaustive, leaving 
numerous other LLMs, such as Claude, Upstage, Falcon or 
Vicuna, unexplored. Third, the assessment of the quality of 
the LLMs’ explanations is subjective and could differ based 
on individual perspectives. It is also important to bear in 
mind the possible bias in the chatbots’ responses. Fourth, 
due to practical constraints, this paper could not capture 
the dynamic learning and evolution of the four AI models 
over time.

Future directions

The findings of our study indicate areas where future 
research on LLMs’ development could focus, particularly in 
terms of contextual understanding and the ability to provide 
clear, concise, and accurate explanations of calculus and 
statistical prompts.  We suggest training AI models using 
specific educational resources or textbooks commonly used 
in calculus and statistics, enhancing their alignment with the 
curriculum and their ability to provide targeted assistance.  
Integration with platforms such as https://www.snapxam.
com/ may also improve responses’ accuracy. Another 
suggestion for future research is to investigate the impact of 
using LLMs on students’ performance, motivations, and self-
efficacy when used along with traditional teaching methods. 

Conclusion and implications

This comparative analysis provides valuable insights into the 
features and applications of AI chatbot platforms— ChatGPT, 
GPT-4, Bard, and LLaMA 13-B —in the context of calculus 
and statistics. Each platform offers unique functionalities 
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that can empower students (Hutson & Plate, 2023), enhance 
learning, authentic assessment (Ifelebuegu, 2023), problem-
solving, and engagement in these disciplines. Wu and Yu 
(2023) indicated that chatbots may help improve students’ 
learning outcomes. 

Overall, chatbots have the potential to transform the way 
in which higher education is delivered in the classroom 
and online. They offer a range of benefits, including 
personalized and on-demand learning support, the ability 
to scale educational services, and improved efficiency 
in educational delivery. However, there are also some 
drawbacks and challenges that need to be considered, 
including the potential for academic dishonesty, plagiarism 
(Chaka, 2023) and cheating, privacy issues, bias, and the risk 
of technical issues. The findings reported here shed new 
light on the use of AI and LLMs in teaching and learning. 
Students can use this information to select an LLM that best 
suits their needs and complements their learning style. By 
carefully considering the pros and cons of using chatbots in 
higher education, educators can make informed decisions 
about whether and how to incorporate this technology into 
their teaching practices. Despite its limitations, the findings 
from this study make several contributions to the current 
literature and lay the groundwork for future research into 
the use of chatbots to improve learning and teaching in a 
range of academic disciplines. 

Data availability statement: The datasets used/analyzed 
during the current study are available from the corresponding 
author upon reasonable request. 
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