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!\'l INTRODUCTION

e ChatGPT, Copilot etc. — Al bots can solve math problems
(sometimes correctly ©)
e Students often use this feature of Al bots

for preparing a homework, self-learning etc.

e 2 kinds of issues arise: technical and didactical

e Technical: How can students submit a prompt that includes

both text and complex math expressions using only the keyboard?
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!\." Didactical

a) How to deal with math errors appeared frequently in the answers
given by ChatGPT?
b) Should teachers discourage students from using these tools,
considering the potential for unfair use in submitting homework?
c) Can students get any benefit from using these tools?
Solutions to all these questions are implemented in the e-assessment

and training platform of Halomda Educational Software (halomda.org):

6 modules:

e XPress-Editor (formula editor: graphical input based on templates of

algebraic expressions (WYSIWYG), also enables LaTeX representation:
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Z\'/ e Graph-Man (graph plotter)
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e Algebraic Calculator
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\'/ e XPress-Geometry (2-D and 3-D geometry explorer)

-

e XPress-evaluator (CAS-based interpreter of student input)
e XPress-Tutor (3 modes: Learn, Train, Test))
Our belief:the success in learning mathematics is correlated with the

amount of time spent and the variety of tools used in the learning.

We believe that the use of Al bots can and should be recommended

to use, provided that students are aware of their limitations.

To stimulate students' desire and efforts to learn, the system provides

an easy connectivity to ChatGPT and a Help for editing mathematical

prompts and supplementary learning tools.




Chat-Mat™ - a combination of ChatGPT and
\7 mathematical software in the communication toolkit
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How to write a mathematical expression?

How to create a query (prompt)?

( Key Prompts )
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l\'/ Typical scenario of students' actions

a) A student connects to ChatGPT through Chat-Mat access
window and begins typing a request to solve a problem:

Find the domain of the function:

b) using the Formula Editor, the student types the formula and pastes
it into the ChatGPT prompt window of to complete the first part of the
guestion: f(x)=3\log _2{(x+4)}-1+\log 2{(x-2)}

c) Similarly, the student types the second part of the question
and solve the equation: 3\log _2{(x+4)}=1-\log 2{(x-2)}

ChatGPT correctly solves the first section, including a verbal

explanation, however, it failed in solving the equation (giving incorrect

reasons and miscalculating):
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xy @ You
Find the domain of the function f(x) = 3log2(x+4) - 1+ log2(x-2)

ChatGPT
To find the domain of the function f(z) = 3log, (z +4) — 1 + log, (z — 2), we

need to identify the values of  for which the function is defined. Remember that the
logarithmic function is defined only for positive real numbers inside the logarithm.
Additionally, we must consider any denominators or other restrictions imposed by
the expression.

. For3log, (z + 4),the argument z + 4 must be positive.

. Forlog, (z — 2),the argument 2 — 2 must be positive.

. The expression inside each logarithm must not equal zero, since logarithms of zero

w N =

are undefined.
4. The base of the logarithm, 2, is always positive.

Let's consider each condition:

1. x+4 > 0impliesz > —4.

N

z — 2> Oimpliesz > 2.
.z +4#0andx — 2 # Oimpliesz # —4andx # 2.
Now, let's find the intersection of these conditions to determine the domain of the function:

w

The function is defined forz > —4 and > 2. However, since we need both conditions to be

true, we take the intersection of these intervals. The smaller interval is z > 2.

So, the domain of the functionis z € (2, 00).




\7 @ You
L solve equation: 3log2(x+4) =1- log2(x-2)
¢ 17
ChatGPT
To solve the equation 3log, (z + 4) = 1 — log, (& — 2), let's follow these steps:
1. Apply logarithmic properties to condense the equation.

2. Solve for x algebraically.
Let's start:
Step 1: Apply the logarithmic properties.

Use the logarithmic property: n log, () = log,, (z").
So, the equation becomes:

log, (z + 4)° = log, (7

Step 2: Remove the logarithm by equating the expressions inside the logarithms:

r—2

Now. we solve this equation for .
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xd + 122% + 482 + 63 =0 ?

MNow, this is a cubic equation. While there isn't a general forn
is for quadratics, we can still find solutions using numerical

case, we can see that z = —3 is a solution.

Therefore, the solution to the equationis r = —J.

d) Even if the students do not recognize the mistakes, they are aware

of this possibility, and can check the answers using two math

programs included into the Chat-Mat Kkit:
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xF
LY
Graph m
3log(2.x+4);1-log(2.x-2)
Y T Interval
i
Xmax
i r 1 1 ! |
Fa
- - - | Ymin
Ymax
6 I ! ! | |
(Submit ¥)

'
| ) ! | 1 [T Z oo T 0t Je)
. Algebraic Calculator
/ Graph Plotter
log,(x+4) | ' ' ' ' 1 H\ £
l-logy(x-2) [~ [T F T T T TR TET T




Algebraic Calculator

L 3log,(x +4) = 1-log,(x-2)

Xx+4>0
x-2>0

XE(2 ; o)
Domain

1
logz((x +4) 3) = |°gz[x2__2]

x* +10x> + 24x% -32x-130 _ 5
X-2 -

x* +10x> +24x% -32x-130=0

x-2#0

x* +10x3 +24x% -32x-130=0

Xy = -4.67

x2:2.01

X, -2 = -6.67%0

X, -2 =0.0092+0

X, = -4.67

Outside of domain. False root!
X, =2.01

The root of equation




Z\Y e) These results contradict the answers given by ChatGPT,
and encourage students to turn to the bot for clarification:

4
@ You

Wrong: in the first step it should be 1=log_2 of 2 and not of 1

© chatGPT
You're correct. Let's correct that.

Given the eguation 3 log, (z + 4) = 1 — log, (= — 2), we start by condensing the logarithms:
3log, (2 +4)+log, (2 —2)=1
log, (z +4)° +log, (z —2) =1

log, [(z +4)* - (@ —2)] = 1
Now, applying the property of logarithms log, M = N can be rewritten as b = M, we have:

2 =(z+4P (2 —-2)

2=(z+4)°(z—2)

2= (z+4)(@+4)(x+4) (z—2)




A/

L Utilizing the complementary math tools within the Chat-Mat
package — such as the LaTeX formula editor, Graph-Man (a graph
sketcher), and Algebraic Calculator — can significantly enhance a
student's comprehension of a problem, even if ChatGPT's solution

IS accurate.

This is particularly crucial for algebraic problems, where a
graphical representation of the solution is unavailable.
Since the current free version of ChatGPT lacks graphical

capabilities, the utilization of these tools becomes even more

actual.




!\'l Key Prompts as a new-old method of self-study

< The idea of learning through asking questions and discussing different
opinions is not new in teaching; asking questions is a part of the process

of learning in a Jewish traditional education in primary school.

The role of Key Prompts is twofold:

a) to show to students how to formulate math prompts in the most efficient way

b) to enhance students' motivation and curiosity by providing examples of
key queries related to the topic.
3 kinds of Key Prompts
calculation problems

Solving equations and typical problems for the subject, including integral and derivative

calculations, simplifying expressions, and questions from previous tests;




s

¢ Examples of Key Prompts to the course "Complex Functions":

e What are some common examples of elementary complex functions?
Give me the basic properties of each of them.

What are the Cauchy-Riemann equations, and how do they relate to analytic

functions? Is the function f(z)=2 analytic?

Give me examples of functions that are not analytic.

What are the main techniques for integrating complex functions along curves?

Can you give me examples for application of each method?

Solve the integral: [ e dz.

Explain the concept of the Laurent series.

Cﬂzn

- - . s zn
Find the radius and area of convergence of the series: Z =+ =
n=0

Zn

E n=1

How to calculate the principal value of log z? Solve Log(—1 — iv/3).




\" Questions on the history and applications
L‘; Examples of Key Prompts to the course "Quantum Mechanics":
e What are the history of the understanding of electron penetration
the energy barrier and the contributions of key scientists to this field?
e Explore the concept of angular momentum in quantum mechanics and its
significance in describing the rotational motion of particles on a subatomic level.
e What are the challenges and unanswered questions in the study of electron

penetration into potential wells.

Entertaining tasks
Examples of Key Prompts to the course "Probability and Statistics™:

e What is a purpose of studying statistics?

e Will knowledge of probability formulas will help in winning the lottery?




\-) Research Questions

L Q1: To what extent has the use of the capabilities offered by the

- Halomda platform in Learn, Train and Test modes improved
student learning outcomes?

Q2: To what extent can the use of ChatGPT stimulate students

interest and desire for self-learning?
Q3: To what extend employing the bundle of Al tools integrated in
the Halomda platform can improve students’ learning
performance?
To validate the scenario of students engagement with Chat-Mat package
of Al tools, we developed a mathematical course focused on the study of

transcendental functions for a group of 25 pre-service teachers, and offered

them a comprehensive questionnaire of 13 questions.




L\ 4 The results

{ 86% of the students used the Halomda platform for their weekly
assignments, which is consistent with the average grade they received
on assignments (90% of them received more than 80 points).

To the question, “Have you tried to get the solution to the questions

through ChatGPT?”, 40% of the respondents answered positively and 60% -

negatively. These results are consistent with the fact that 50% of the students

do not trust ChatGPT’s solutions.

To the question “What of the tools that the system offers (graph
sketcher, algebraic calculator, access to ChatGPT, key prompts) did you
use?” showed that the most preferred tools are key prompts (44%) and access

to ChatGPT (20%).




[\'/ To verify the solutions suggested by ChatGPT, the respondents most
= often used an algebraic calculator (35%), followed by a graph
sketcher (15%) and ChatGPT (15%).

35% of the students didn’t verify these solutions.

-

“Did you use the recommended prompts or create them yourself?” -
the key prompts provided by the Halomda system were helpful
(only 22% of the respondents didn’t use them).

75% of the students considered that using the tools offered by the

Halomda system is clear and convenient.

As a conclusion: for the most students, the availability of a set

of different Al tools really enhances their learning performance.
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Thank you for attention!
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And finally, you are invited to use ChatMAT freely, with no registration required!
Explore features such as the graph plotter, algebraic calculator and LaTeX editor.

(https://halomda.org/DocRef.php?Ref=Chat-Mat/Tasks/Chat-Mat-E.tsk)
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