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COMPUTERIZED TEXTBOOKS IN PHYSICS - A NEVW
APPROACH TO THE PROBLEM OF SCIENCE EDUCATION

PHI LOBODSKY
Halomda Educational Software ,Rishon-1le~Zion, Israel

Computerised Textbook (CTB) in Real Sciences is a
program which replaces the traditional textbook.
It runs on PC with minimal hardware requirments
and 1z dintended for home as well as for class
use. CTE may contain all the writtern material
included in the usual textbook, simulaticns of the
main experiments and labs, and various tests for
self-checking. The main advantage of the CTB over
traditional textbooks is that it opresents Physics
in a "live'" form of interactive experimente, and
allows the student to perform the multi-choice or
"laboratory self-tests". :
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Does the force on a drop i Mllikan's experiment

H‘A“L%'M‘,z\ depend on its place between the capacitor plates?
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Methodology, Tools and Content for
Basic Math Education

The Universal Math Tool (Math-XPress)
all in one: |
Formula Editor
Geometry Drawer
and Explorer
Solids Drawing
Graphs Plotter
Algebraic Calculator
Step-by-Step solutions

www.halomda.com




Formula Editor g

Graoh Editar

|
Steran |
Simple and natural: write a formula ﬁ’;ﬁ“ ' i:?:;: I
like yow would do-that by hand. RESNETTR
N B
No need to remember a syntax or the special J | lim
rules: click on ready to use templates and get l. [ Il
the formula! Ll | Yax
2 5 ‘,llr 2 4 — EII:I-I‘
> ~4=+)1-x"+2-¢/x-a ['*”f A
3 6 C, Pin)

log,(10-a-b)+| sinx dx

www.halomda.com




Plotting Graphs

Write a function and get its graph
immediately!

Graph
Interval

www.halomda.com




Geometry: Drawing, Painting,
Measurements, Constructions

www.halomda.com




aDrawing, moving

and transforming
Geometry  Solids SOlldS 1N Space
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Primary Math Education

e Fraciiong

The package consists 3 titles for primary schools,
completely covering the subject of Simple

Fractions and Elementary Geometry:

Live Fractions
Angle-Man

Fractions-XPress

www.halomda.com




Intermediate Math

Alge ravand Georetry

The package consists 7 titles for middle schools;

completely covering the subjects of

Elementary Algebra and Geometry;

Polynomial Euclid (Geometry Problems)
The Equation Quadro (Square Equations)
Solved! (Algebraic Problems) Psychomatics

Algebraic Fractions (Math Collection)




Secondary School Math

Intermediate Algebra
Trigonometry
Analytical Geometry
Statistics
Basics of Calculus

and more...

The package consists I 7 titles

for middle schools.

www.halomda.com
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Science Interactive
Simulative Laboratory

e Physi s

10 programs in

Mechanics
Electricity
Magnetism
Geometrical Optics
Waves and Physical Optics

www. halomda.com




wve Physics

Mechanics
Galileo Newton

Rotary Gravy Vectory

www.halomda.com




wve Physics

Waves and Physical Optics

Electricity
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/'\ THE HALOMDA PLATFORM

1988 - Israel

6 modules:

XPress-Editor (formula editor: graphical input of algebraic
expressions (WYSIWYG)

XPress-Graph (graph plotter)

XPress-Geometry (2-D and 3-D geometry explorer)
XPress-evaluator (CAS-based interpreter of student input)
XPress-Tutor (3 modes: , Train, Test)

XPress-Task Editor (development and editing of tasks)




t\ The Main Didactical Advantage

The Main didactical advantage of the Halomda platform over
other systems, being either Tutors or Assessment modules,

is the integration of the 3 main methods of Math studying:
Learn, Train and Test.

Test
Train Learn Subject
Wrong Correct Problems Task
| Y ; 6‘
1‘7" l‘f ” :'.;-?‘f b
3 0 10 g = k Integrals
in



https://halomda.org/TestingDriverMy/WelcomeGuest-Michlala-E.php

/"\

e Learn mode
a student is offered a series of problems;

each problem includes random parameters;
new run gives different initial sets of the parameters

Help at 3 levels:

General Help,
List of Steps of the problem solution and description of every step;
Result of every step of the solution.
e Train mode
multiple choice of possible results of each step,
extensive and interactive student's training;
e Test mode - no help is available, 3 trials to solve.



https://www.halomda.org/TestingDriverMy/ChapterMenu.php?Mode=wrkLearn&ChpId=496&UsrId=16480&Lng=eng
https://halomda.org/WebTestManager/StartTest.php?tpc=4546&usr=16480&mode=wrkLearn&HID=0&chpId=496
https://halomda.org/WebTestManager/StartTest.php?tpc=6412&usr=16480&mode=wrkLearn&HID=0&chpId=496

\,) Intelligent e-Assessment vs. Multiple-Choice

2 approaches to evaluate students' answers in the Test mode:

e Multiple-Choice Questions (SI-MCQ)
o Open Answer (OA)

Select Step's Result

z

( a, =3072 ) ( a, =259 )
( a =768 ) ( a, =1027 )

768 Correct! ag =768 Correct!
o =768 Correct! a.=768 Correct!
5 The problem solved correctly.

The problem solved correctly.



https://halomda.org/DocRef.php?Ref=Conference/Tasks/201-Demo.tsk

/\

Integration of Halomda into Moodle

Halomda developed a plugin, enabling an
operation of the system from within Moodle and

moving the results into Moodle LMS.

An alternative option is to use the LMS system of

Halomda independently.




/-\ BENEFITS OF E-ASSESSMENT USING
‘ THE HALOMDA PLATFORM

Halomda is a teaching tool including 3 main methods: Learn (basics of

the subject), Train (extensive practice) and Test (assessment).

o for the students: the platform provides complete learning tool
(interactive e-textbook + extensive training on typical problems
that constitute the final exam)

o for the teachers, the platform offers an interactive guide for a

lesson presentation + trusted grades for midterm assignment,
obtained automatically.

e for the developers, Halomda offers a user-friendly graphical
Task Editor.




A

In the academic year 2021-2022,

e Courses: Calculus-1, Calculus-2, Linear Algebra,
Statistics, Differential Equations,
Elementary Math Courses

e 3060 students at the Ariel University, teachers
colleges Talpiot and Orot.

e Each course was organized as a series of lessons
(face-to-face or online), followed by a seminar on
problem solving.




/-\ OUR METHODOLOGY

Learn-by-Solve
e Students obtain a complete set of problems covering the syllabus,
and the system guides them throughout the learning process.
e Students are exposed to all the phases of educational process:
Learning, Training and Assessment.

Challenges
e didactical — development of a set of typical tasks covering the topic

and their detailed solution;
e technical —inclusion of random parameters in tasks (to increase the

number of different tasks);




e enable students to enter answers in a familiar form (using a
graphical editor of math expressions);

e to be able to evaluate students’ answers and compare them with
the "correct" ones.

Learn and Train sections of the platform:
e include typical problems (usually 10 for a week assignment),
e each new run opens a problem with randomly changing data:

Problem 1
Find the equations for tangent and normal to a graph
of the function

y =f(x) =3x° +7x +t—,

atthe point x=1.5. Problem 1
Find the equations for tangent and normal to a graph

of the function
next run:

y =f(x) =4x% +5x +%

at the point x =1.3 .




Z\", Usage of different modes

e from 01/01/2022 to 10/06/2022, 2074 students of Ariel University

used the system:

Start Time |2022-01-01 00:00-| End Time [2022-06-10 00:00

Show Activity |
Students by Org 51
Students by Moodle 2074

Activity in Org: Learn 1359 Training 739 Test 7123
Activity in Moodle: Learn 10981 Training 44355 Test 28296

Exit |

e the Learn mode was used 10 981 times; the Train mode — 44 355
times, and the Test mode — 28 296 times.




\ Courses
YA

e Using graphical Task Editor, specially developed for fast compiling
of assignment tasks, we created courses in High Math:
Linear Algebra, Analytical Geometry, Calculus-1 and 2, Differential
equations, Complex functions, Statistics, that are used in several
Israeli institutions (Ariel University and a number of colleges),

e and a large number of courses in Elementary Mathematics:
Arithmetic, Algebra, Geometry, Trigonometry, Probability,

Functions for primary, intermediate and high schools.




ChatGPT

Developer OpenAl

Initial release November 30, 2022




ENHANCING STUDENT'S PREPARATION FOR MATH
EXAM USING THE ADVANCED FEATURES
OF HALOMDA PLATFORM

Philip Slobodsky, Halomda Educational Software
Talpiot Academic College, Israel
halomda@netvision.il

Mariana Durcheva, Shamoon College of Engineering,
Halomda Educational Software, Israel,
mdurchevab6@gmail.com

Leonid Kugel, Kaye College of Education, Israel,
leonid@kaye.ac.il

CADGME - 2023 CATANIA ITALY




/\ What does the Halomda platform propose?

e ChatGTP integrated into the Halomda platform
enriched with context Key Prompts.

» Halomda's new features provide students with new abilities:
* to use an artificial intelligence tool (ChatGPT) to get advice while
solving a specific problem;
* to use a built-in proprietary graph plotter to explore function's
behavior related to the presented problem;
* to use a built-in proprietary algebraic calculator to get help for

intermediate steps of calculations.




x/ Recommendations to use the built-in exploration tools:
L(_ Chat GPT

solving the inner integral first Wrong...

Check with ChatGPT what integrals

L]
System's comment = are solvable in analytic form.

Algebraic Calculator
Graph Plotter

DOUBLE INTEGRALS - N\ 7

~
'9\ f
1. Can you help me understand the geometric interpretation of a double
integral? How does it relate to volume and area?

N .
2. When setting up a double integral, how do | determine whether to integrate r ™)
with respect to x first or y first? What factors should | consider? @ ChatGPT
3. I'm having trouble understanding how to determine the correct limits of \ v
integration for a given region. Can you walk me through the process?

4. Could you explain the steps for converting a double integral in rectangular ( Key Prompts )
coordinates to one in nolar coordinates? When is this techniaue useful?

&
kJ RECOMMENDED PROMPTS




!\/ 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;




\f/ Examples of Key Prompts to the course "Complex Functions":
L— o What are some common examples of elementary complex functions?
. Give me the basic properties of each of them.
e What are the Cauchy-Riemann equations, and how do they relate to analytic
functions? Is the function fz)=2 analytic?
Give me examples of functions that are not analytic.
e What are the main techniques for integrating complex functions along curves?
Can you give me examples for application of each method?
Solve the integral: f e?dz.

e Explain the concept of the Laurent series.

o

4
=N

z=
e Find the radius and area of convergence of the series: Z e Z
n=
—iV3

e How to calculate the principal value of log z? Solve Lo (




\/ 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?

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




/-\ If You Can't Beat It, Join It!
Teaching and Learning Mathematics with
ChatGPT and Key Prompts to Stimulate Self-Learning

Philip Slobodsky,
Halomda Educational Software
halomda@netvision.il

Mariana Durcheva, Shamoon College of Engineering,

Halomda Educational Software
mdurchevabb@gmail.com

Leonid Kugel,
Kaye College of Education
leonid@kaye.ac.il

18th Annual International Conference on Mathematics:

Teaching, Theory & Applications Athens, Greece July 2024




!\" 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?

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.




Dr. Mariana Durcheva,

SCE College of Engineering, Israel

Dr. Philip Slobodsky.

Halomda Educational Software, Israel

WCDANM | 2024

IX Workshop on
Computational Data Analysis
und Numerical Methods

September
05-07 / 2024
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Strength of Reliability

d; V(0 + dy P + -+ & ™ (),

Str(x) =
m
Table 5 Strength of Reliabilit

Math Field Strength of Reliability
Linear Algebra 3.58
Elementary Geometry 3.08
Elementary Algebra 3.32
Differential Calculus 3.66
Integral Calculus 3.1
Complex Functions 2.88
Combinatorics 2.66
Differential Equations 2.96

Hypothesis 2. ChatGPT’s responses are least reliable in the field of Combinatorics
and most reliable in the field of Differential Calculus.




/'\*

3.66
2
.08 ek 3.1
2.88
0.7 0.78 0.7 0.62
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2.96
.66
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Stli gth
ofl. 3.58
Reliapility
gl 3
2+
Averpge
value [0.78 0.88
Linear

Algebra

Elementary Elementary Differential Integral
Geometry

Calculus Functions

Algebra Calculus

Complex Combinatorics Differential

Equations




Utilizing ChatGPT Calculation Errors to
Encourage Students in Adopting
New Exploration Tools for Self-Learning and
Excelling in Mathematics

Philip Slobodsky,
Halomda Educational Software
halomda@netvision.il

Mariana Durcheva, Shamoon College of Engineering,

Halomda Educational Software
mdurcheva66@gmail.com

Anatoly Kouropatov, Levinsky-Wingate College of Education,
antoli.kouropatov@I-w.ac.il




/\ Integration of interactive training and self-testing

into the pdf-pages of text- or exercise book

e Tasks enabling all the interactive features and add-ons can
be inserted into the book pages in pdf-format, thus turning
it out from a simple exercise book to a powerful educational
tool, including interactive training and a self-testing
exploration tool.

e The problems appearing in the book are linked to the
corresponding interactive assignments in training or test
mode in the Halomda platform, from which a user

returns back to the pdf-page when finishing training.




\/ New add-ons

< | Graph Plotter, Algebraic Calculator, Chat GPT
including Key Prompts

LACUAte the TOROWING QouD Miegral

| B j‘f,‘ dy &

& chatGpT

Key Prompts

e-book containing problems and exercises in 3 modes:

usual, interactive training and self-testing.




Chat-Mat™ - a combination of ChatGPT and

!xf/ mathematical software in the communication toolkit

[ x|

4= = 0010000000
Algebaa 1
Algebea 2

I\ — = s
::l‘: ”H‘M asivh..

Trigo ol | 1 in
sl Bdl § B | B[ L,
Alg. Fract. ik ol |

How to write a mathematical expression?

How to create a query (prompt)?

( Key Prompts )




y 4 \ Halomda vs. ChatGPT

FEASIBILITY STUDY OF e-ASSESSMENT
OF MATHEMATICS EXAMS WITH ChatGPT
vs. HALOMDA - PROS AND CONS

Philip Slobodsky, Halomda Educational Software

halomda@netvision.net.il

Mariana Durcheva, Shamoon College of
Engineering,
Halomda Educational Software, Israel,

mdurcheva66(@gmail.com

CADGME 2025 Conference on Dnglfal Tools in Mathemailcs Educahon}

September 2025 | University of Luxe |‘ ! |‘|'l‘|




A? INTERACTIVE MATHEMATICS TEXTBOOK -
{ CLASSICAL REQUIREMENTS,

MODERN IMPLEMENTATION POWERED BY
ARTIFICIAL INETLLIGENCE

G

Philip Slobodsky, Halomda Educational Software
halomda@netvision.il

Mariana Durcheva, Shamoon College of Engineering,
Halomda Educational Software, Israel,
mdurchevabb@gmail.com

MCS lO-th International Conference, Rodos, Greece, August 2025 {3 |




A
{
Will digital platforms

and on-line courses
(free and not obligatory)
replace the textbooks?

Umw-th International Conference, Rodos, Greece, August 2025 ;




L\'/ Differences between mathematics textbooks (@

and educational platforms

-

What’s Best for What? (Summary by ChatGPT)

Use Case Best Tool
Structured, linear curriculum Textbook
Hands-on exploration, experimentation Platform (e.g., GeoGebra)
Independent learning with instant feedback Platform
Supplement to classroom instruction Both combined
Offline or low-tech environments Textbook

& In Practice

Most effective classrooms today combine textbooks for structure
and explanation with platforms for practice, visualization, and
personalization.

lrﬁl 10-th International Conference, Rodos, Greece, August 2025




L\/ B2 Conclusion and Recommendation @

(Summary by ChatGPT)

Your Al-enhanced interactive mathematics textbook
strikes a rare and valuable balance:

. It satisfies curricular and instructional rigor;

. It embraces modern pedagogical tools;

. It respects the role of the teacher while promoting student

autonomy.

... your solution could absolutely rival major e-platforms

in both formal education and informal enrichment.

SRAR)

10-th International Conference, Rodos, Greece, August 2025
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Thank you for attention!

@ \leftIx\right|+\sqrt{4-x*2)\\\\-\sqrt{4-x" 2}

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)

18th Annual International Conference on Mathematics:

Teaching, Theory & Applications Athens, Greece July 2024



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

