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Abstract. The introduction of the first elements of calculus both in
the first university year and in the last class of high schools, presents
many problems both in Italy and abroad. Emblematic are the (numerous) cases in which students decide to change their course of study or
give it up completely cause the difficulties with the first exam of mathematics, which usually deals with basic calculus. This work concerns
an educational experimentation involving (with differentiated methods)
about 170 students, part at the IPS “F. Besta” in Treviso (IT) with main
focus on two 5th classes where the students’ age is about 19 years old,
and part at the Liceo Classico Scientifico “XXV Aprile” in Pontedera,
prov. of Pisa (IT). The experimental project aims to explore the teaching potential offered by non-classical approaches to calculus jointly with
the so-called “unimaginable numbers”. In particular, we employed the
computational method recently proposed by Y.D. Sergeyev and widely
used both in mathematics, in applied sciences and, recently, also for educational purposes. In the paper will be illustrated tools, investigation
methodologies, collected data (before and after the teaching unit), and
the results of various class tests.
Keywords: Mathematical education · Learning/teaching models and
strategies · Interactive learning environments · Infinite · Infinity Computer · Grossone · Unimaginable numbers
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Introduction

The difficulties that high school students encounter in their approach to university mathematics courses are fairly well known, both because of the direct
experience of those who teach them, and because of the extensive literature that
deals with various aspects of the problem. For example, see [19] for the intrinsic
difficulties related to the transition to the third level of education, or [25, 27–30]
for detailed analyses of students’ problems and approaches to calculus courses.
A research topic, very lively as well, which often overlaps with the previous ones,
deals with the role assumed by software, simulations and computer technologies
in general, as a support to academic teaching, and to the learning and personal
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elaboration of concepts and methods by the students (see, e.g., [24, 45]). In this
view, very interesting results were obtained in the paper [4], which in part served
as a model to build the working environments described here.1
A whole line of research, within the theme concerning the students’ approach
to calculus, focuses on methods and problems related to teaching and learning
the concept of limit and the processes with infinitely many steps. For example,
[14, 15, 18, 30, 44] investigate student’s difficulties, common misconceptions and
obstacles for the learning, [49, 50] elaborate on conceptual images and students’
models of limit, and the very interesting paper [47] deals with the mathematical
intuition in limiting processes.2
We are interested, instead, in the interactions of the students, in particular
of the last year of high schools, with the first rudiments of non-classical analysis
systems and similar mathematics. The teaching of non-classical mathematics, in
many countries of the world, has become a consolidated fact from many years; for
example, the broader phenomenon is the teaching of Robinson’s non-standard
analysis both in university courses3 and in high schools. In Italy, in general,
traditional methods are taught almost everywhere, but the focus on non-classical
mathematics is strongly growing and many people are convinced of the usefulness
of teaching alternative theories and methods also in high schools.4
The research exposed in this paper wants to investigates the response of
students with respect the easy computational system proposed by Y. Sergeyev
and, in smaller measure, the notational system introduced by D.E. Knuth to
write the so-called unimaginable numbers (see Section 2 for a brief theoretical
overview). The experimentations described here involve 8 high school classes in
two different Italian institutes in Treviso and Pontedera (Pi), see Section 3 for
details. The aim of the research are multiple, and can be summarized in three
main groups/points to investigate:
1

2

3

4

The paper [4] concerns a rather complex two-year experimental project conducted
at the University of Calabria within the Master’s Degree Program in Electronic
Engineering. There, once two groups were formed each year, an experimental one
equipped with computer-based tools and a control group associated with more traditional teaching methods, the aim was to analyze a series of student performances.
We inform the reader that in the experimentations described in the present paper,
we will find some slight traces of part of the methods used in [4]; the most visible is
the employ of the computational system called Infinity Computer which will be used
by a (very small) part of the sample, creating a hint of parallelism with the role of
the software used in [4].
The mathematical intuition will be important also for us, when our students will
work with the infinite and, in particular, when they will approach the new concept
of grossone (see also [46]).
See, for instance, the manual [23] adopted in many academic courses and now in its
third edition.
See, for instance, [16, pag. 2] and the proceedings [7] of the national Italian conference
“Analisi nonstandard per le scuole superiori. VII Giornata di studio”. This conference
takes place every year and has now reached its ninth edition, Verona, October 5, 2019.
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(a) The students’ mathematical intuition and first approaches with respect
the grossone system without preliminary class lectures;
(b) The students’ responses, empathy and performances during and after a
brief cycle of class lectures;
(c) The students’ individual home working with also the support of the Infinity
Computer.
In Section 4 we will give the results and some brief conclusions.
One last important piece of information for the reader: the paper [22] concerns a twin but independent experimentation, concerning the same themes and
carried out approximately simultaneously.

2

A brief overview on the grossone-based system and on
unimaginable numbers

Sergeyev began to develop the grossone-based methodology in the early 2000’s
and, in brief, we can say that his numerical system is based on two fundamental
units: the familiar 1 that generates natural numbers and a new infinite unit ¬,
called grossone, which allows to write infinite numbers and to execute computations with them in a intuitive and easy way, similar at all to what people daily
do with finite numbers and ordinary integers. Moreover, infinitesimal numbers
then appear by taking the inverses of infinite, grossone-based numbers. We also
recall that, in Sergeyev’s system, ¬ is the number of elements of IN and n ≤ ¬
for all n ∈ IN.
b can be written as
The extended set of natural numbers, denoted by IN,
n
b = 1, 2, . . . , ¬ − 1, ¬, ¬ + 1, . . . , 2¬, . . . , 3¬, . . . ,
IN
{z
}
|
IN

¬ , ¬ + 1, . . . , ¬2 + ¬, . . . , 2¬2 , . . . , ¬3 , . . . , 2¬ , . . . ,
o
2¬ + ¬, . . . . . . , ¬¬ , . . . . . . ,
2

2

c
b ∪ {0} ∪ {−N : N ∈ IN}.
b Hence, the
while the extended set of integers as Z
Z = IN
c
quotients of elements of ZZ obviously yield the extended set of rational numbers
b
denoted with Q.
Introductory books for the grossone-based numerical system are [31, 33], written in popular or didactic way, while the interested reader can see [32, 37, 39, 41]
for more detailed surveys and [1, 8–10, 13, 34, 35, 38, 39, 41, 42] (and the references
therein) for some applications. Sergeyev’s Infinity Computer [36] is, moreover,
an on-line computing software developed for the grossone-based system which
gives an extra level to our experimentation and connects it to previous works
like [2, 4] and to other similar ones in progress using the frameworks of [3, 5].
“Unimaginable numbers” are instead finite but very large natural numbers
with a completely different and ancient origin: the first unimaginable number
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comes back in fact to Archimedes of Syracuse (see [6, 11]) Usually an integer
n ∈ IN is said unimaginable if it is greater than 1 googol which is equal to
10100 . Writing unimaginable numbers in common scientific notation is almost
always impossible and we need notations developed ad hoc like Knuth’s uparrow notation that at its lower kevels gives the usual addition, multiplication
and exponentiation, then tetration, pentation, hexation, and so on (see [6, 11,
12, 26] and the references therein).

3

Description of the samples and the methods of the
research

The participants to this research are divided in more groups:
(P ) A group P of students at the Liceo Classico Scientifico “XXV Aprile” in
Pontedera, prov. of Pisa, Italy. This group consists of 45 students coming from a second and a third class named, by convenience, P 2 and P 3,
respectively. More details on this sample will be given in Table 1.
(T ) A group T of students at the Istituto Superiore Commerciale Professionale
“F. Besta” in Treviso, Italy. This group comes from 2 third and 2 fourth
classes conventionally indicated by T 3, T 30 , T 4 and T 40 , respectively.
(T ) A second group of students at the same institute in Treviso as group T , is
now indicated by the uppercase calligraphic letter T : such a group comes
from 2 fifth classes conventionally indicated by T 5 and T 50 . This group
is the more interesting both for being the last class before the university
career (for those who will choose to continue their studies) and because
the organization, started before for this group, allowed to carry out a more
extensive and articulated research.
A more accurate description of the groups listed above can be found in Table 1
where some data are shown for each class of the samples P, T and T . The second
column of Table 1 enumerates the students in each class and the third one gives
the subdivision male-female. The 4th column lists the “mean age” computed at
April 1, 2019 (in some case there is a certain margin of approximation caused
by incomplete data). The last three columns regard the final votes obtained in
mathematics at the end of the first semester (January 31, 2019): the 5th column
computes the “mean vote” of all the students, the 6th one gives separated means
male-female, and the last provides the maximum final vote in the class, separately
again male-female.
3.1

The group P : experimental activities and methods

For the group P the experimental activity was limited to a class test at the
end of May 2019, in agreement with the aim (a) described in the Introduction.
The class test was administered without prior knowledge of the grossone-based
system and without students have seen before the symbol ¬ (in brief, a “zeroknowledge test”). The only information given to them was ¬ ∈ IN and ¬ ≥ n for
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Table 1. The composition of the 8 classes constituting the samples, and some other
data.
Class Students M - F Mean age Mean vote
P2
25
11 - 14
15.2
6.7/10
P3
20
10 - 10
16.2
7.6/10
T3
26
8 - 18
16.6
5.6/10
T 30
17
6 - 11
16.6
5.8/10
T4
15
4 - 11
17.5
5.8/10
T 40
27
8 - 19
17.7
5.4/10
T5
23
7 - 16
18.7
5.5/10
T 50
15
4 - 11
19.1
5.6/10

Mean vote (M-F) Max vote (M-F)
6.5/10 - 6.8/10
9/10 - 9/10
7.9/10 - 7.3/10
9/10 - 8/10
5.7/10 - 5.6/10
8/10 - 9/10
5.9/10 - 5.7/10
9/10 - 9/10
5.9/10 - 5.7/10
8/10 - 9/10
5.6/10 - 5.0/10
8/10 - 9/10
6.1/10 - 5.2/10
9/10 - 9/10
5.8/10 - 5.5/10
9/10 - 8/10

all n ∈ IN. The test had 15 multiple-choice questions and other 6 open ones. The
b
contents were elementary operations with ¬ and about the order relation in Q,
i.e., the extended set of rational numbers in Sergeyev’s framework (see [32, 33, 37,
39, 41]). Below we report in English some examples of the proposed questions.
Question 1. 5 Consider the writing ¬+¬ and make a mark on the option that seems
most correct to you among the following:
(a)
(b)
(c)
(d)
(e)

¬ + ¬ has no sense;
¬ + ¬ = ¬;
¬ + ¬ is impossible to execute;
¬ + ¬ = 2¬;
¬ + ¬ = 0.

Question 2. Consider the writing ¬ − ¬ and make a mark on the option that seems
most correct to you among the following:
(a)
(b)
(c)
(d)
(e)

¬ − ¬ = −¬;
¬ − ¬ is indeterminate;
¬ − ¬ = 0;
¬ − ¬ = ¬;
¬ − ¬ has no sense.

Question 3. Consider the expression −3¬ + ¬ and make a mark on the option that
seems most correct to you among the following:
(a) −3¬ + ¬ = ¬;
(b) −3¬ + ¬ is a writing without sense;
(c) −3¬ + ¬ = −3¬;
5

The numbers used here to enumerate questions are different from the those in the
students’s test (cf. [22, Section 3]). We moreover precise that in some classes in
Trento we prepared two or four test versions changing for the order of questions and
answers, to prevent, together with other appropriate measures, any kind of influence
among students.
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(d)
(e)
(f)
(g)

−3¬ + ¬ = −2¬;
−3¬ + ¬ = ¬;
−3¬ + ¬ is an indeterminate expression;
−3¬ + ¬ = 0.

Question 4. Consider ¬, ¬ + ¬ and ¬ · ¬: mark the option (or the options) that
seem correct to you among those below.
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)

¬ < ¬ + ¬, but ¬ · ¬ = ¬;
¬ < ¬ + ¬ < ¬ · ¬;
¬ + ¬ and ¬ · ¬ are both equal to ¬;
¬ ≤ ¬ + ¬ ≤ ¬ · ¬;
It is not possible to establish any order relation between ¬, ¬ + ¬ and ¬ · ¬;
¬ < ¬ + ¬ and ¬ + ¬ ≤ ¬ · ¬;
¬ ≤ ¬ · ¬ < ¬ + ¬;
¬ ≤ ¬ · ¬ ≤ ¬ + ¬;
The writings ¬ · ¬ and ¬ + ¬ have no sense;
None of the previous is correct;
Other:

Question 5. Consider the expression − 53 ¬ + 21 ¬ and choose the option that seems
most correct to you among the following:
Both − 53 ¬ and 12 ¬ are writings without sense;
− 53 ¬ + 12 ¬ is an indeterminate expression;
− 53 ¬ + 12 ¬ = −¬;
− 53 ¬ + 12 ¬ = − 76 ¬;
− 35 ¬ + 12 ¬ = 0;
− 53 ¬ + 12 ¬ = ¬.

Question 6. Consider the expression − 23 ¬ + 2 ·(4¬−3)+4 and choose the option
that seems most correct to you among the following:
(a)
(b)
(c)
(d)
(e)
(f)

(a) The first factor is equal to −¬, the second to +¬ and the addition of 4 is
irrelevant, hence − 23 ¬ + 2 · (4¬ − 3) + 4 = −¬;

(b) − 32 ¬ + 2 · (4¬ − 3) + 4 = −¬2 ;

(c) − 32 ¬ + 2 · (4¬ − 3) + 4 is an indeterminate expression;

(d) − 23 ¬ + 2 · (4¬ − 3) + 4 = − 83 ¬2 + 10¬ − 2;
(e) It is not possible
to sum 23 ¬ with 2 and 4¬ with −3, hence the expression

2
− 3 ¬ + 2 · (4¬ − 3) + 4 = −¬ has no sense.
5
Question 7. Consider 12
8 ¬ and 3 ¬: mark the option (or the options) that seem
correct to you among those below.

(a) The writings

12
8 ¬

and

5
3¬

have no sense;
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(b) 12
8 ¬ = 3 ¬;
5
(c) 12
8 ¬ and 3 ¬ are both equal to ¬;
5
12
(d) 8 ¬ > 3 ¬;
5
(e) 12
8 ¬ < 3 ¬;
5
(f) 12
8 ¬ ≥ 3 ¬;
5
(g) 12
8 ¬ ≤ 3 ¬;
(h) It is not possible to establish an order relation between

12
8 ¬

and
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5
3 ¬.

It is important to notice that the questions in the test (and also for the
ones of the samples T and T ) were grouped in small groups on separate sheets,
and the students were asked to read and answer the questions in the order of
presentation, without the possibility of changing an answer already given.
After the day of the test, and therefore outside our experimentation, there
were some discussions in classroom, often to answer the questions and curiosities
of the students themselves, about the meaning and use of the symbol ¬. We
specify, however, that the experimentation in question did not in any way affect
the regular progress of the established school program.
The results of the test will be given and analyzed in Section 4.
3.2

The group T : experimental activities and methods

The experimental activities and the research methodologies used for the 4 classes
of group T were almost identical to those described in Subsection 3.1. The only
exceptions concern a greater ease and a simplification of some test questions,
especially of some more complex ones not reported in the previous subsection,
dictated by the different type of school and, unlike the group P , to classes T 3 and
T 40 were administered, in the days after the test, an informative questionnaire
that aimed to capture the (eventual) interest and any curiosity aroused in the
students. We also precise that the test questions and their number were not the
same for all the classes that made up the group T , for didactic and organizational
reasons.
3.3

The group T : experimental activities and methods

The most complex and structured experimentation concerned the group T . In
addition to the zero-knowledge test as for groups P and T , but carried out about
one or two months in advance, a series of short lessons and class discussions was
proposed to both classes T 5 and T 50 . The organization relative to the class T 5
allowed also the possibility of a greater number of lessons, which in any case
covered a very limited amount of time (about 4 or 5 hours split into packages of
half an hour each time, over two or three months). After the cycle of lectures,
a test very similar, especially for the class T 50 , to the one administered at the
beginning was proposed for both classes: for convenience and future references
we call it the final test.
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Our experimental activity with group T included also some rudiments of
calculus. In particular, it has been discussed the concept of limit for x → ±∞
in classical analysis compared with the evaluation of a function at a grossonebased infinity in Sergeyev’s framework (mainly we took x = ±¬ than other
infinite numbers). Moreover, we showed the relation between some asymptotic
behaviours of a function and its derivative both in the traditional and in the
new context, and we also talked about the meaning and the way to perform
computations with infinitesimal quantities written in the new system. Examples
of closed and open questions proposed to the students of group T in the final
test are reported below translated in English.
Question 8. Consider the writing
among the following:
(a)

3
2¬
3
2¬

−

3
2¬
3
2¬
3
2¬
3
2¬
3
2¬

−

1

¬

3
2¬

−

1

¬

and mark the right option/options

= 12 ¬;

1
is indeterminate;
¬
(c) The writings 3 and 1 have no sense because it is not possible to divide
2¬
¬
by infinity;

(b)

(d)
(e)
(f)
(g)
(h)

−

−
−
−
−

1

¬
1

¬
1

¬
1

¬
1

¬

is zero because both
=
=
=

1

¬

are equal to zero;

¬

;

3−1
2¬

=

1

¬
−1
= 0.5¬ .

;

1
,
2¬

−

1

¬

and −3

1
2¬

+ 12 . Indicate the true

1
< 1 ;
¬
2¬
(b) − < − 3 + 12 < 1 ;
¬
2¬
2¬
(c) − 1 < 1 < − 3 + 12 ;
¬
2¬
2¬
(d) There are no order relations between 1 , − 1 and −3 1 + 12 because they
2¬
¬
2¬
are not numbers;

(a) −

+

1
2

and

1
;
2¬
2

Question 9. Consider the writings
expressions among the following:
3
2¬
1

3
2¬

<−

1
= 1 = 0 < − 3 + 12 = 21 ;
¬
2¬
2¬
(f) The expressions 1 , − 1 and −3 1 +
2¬
¬
2¬
possible to divide by infinity.

(e) −

1
2

have no sense because it is not

Other questions of the test had the aim to solicit a comparison with the
symbol ∞ as used in traditional mathematics.
Question 10. Consider the writing ∞ + ∞ and ∞ · ∞. Choose the true options
among the following:
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(a)
(b)
(c)
(d)
(e)
(f)
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∞ + ∞ and ∞ · ∞ have no sense in mathematics;
∞ + ∞ = ∞ and ∞ · ∞ = ∞;
∞ + ∞ = ∞ and ∞ + ∞ = ∞;
∞ + ∞ = 2∞ < ∞ · ∞ = ∞2 ;
∞ + ∞ and ∞ · ∞ are not comparable;
∞ < ∞ + ∞ < ∞ · ∞.

Question 11. Consider the writing ∞ − ∞ and mark the right options among the
following:
(a)
(b)
(c)
(d)
(e)
(f)
(g)

∞ − ∞ = ∞;
−∞ < ∞ − ∞ < ∞;
∞ − ∞ is an indeterminate expression;
∞ − ∞ = 0;
−∞ < ∞ − ∞ < ∞;
∞ − ∞ < ∞ + ∞;
∞ − ∞ and −∞ are not comparable.

Question 12. For each of the following items make a mark on “T” or “F” if you
believe the corresponding statement to be true or false, respectively.
(a) ¬ < +∞
T-F
(b) ¬ = +∞
T-F
(c) ¬ and ∞ are not comparable
T-F
(d) ¬ ≤ +∞
T-F
(e) ¬ ≥ +∞
T-F
(f) ¬ and ∞ cannot be used together because the belong to
different settings
T-F
(g)
(h)
(i)
(j)

¬2 > +∞
¬+1=¬
∞+1=∞
∞+1>∞

T
T
T
T

-

F
F
F
F

Question 13. In the classical setting, consider the function given by the analytical
x2
.
expression f (x) = x+1
(a) Compute the domain of the function and the limits at the extremal points of
the domain.
(b) Compute the asymptotes of f (vertical, horizontal and oblique).
Question 14. In the grossone setting, consider the function f (x) =

x2
x+1 .

(a) Compute the values of f at −¬ and ¬.
(b) Compute the values of f at −¬ + 2, −¬ − 2 and ¬ + 1.
(c) Let y = a(x) be the right oblique asymptote of f (if it exists).
• Compute the value a(¬) and a(¬ + 1).
• Compute the difference f (¬) − a(¬) and f (¬ + 1) − a(¬ + 1).
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Question 15 (excluded from the evaluation). In your opinion there are some advantages in using ¬ in the place of +∞ (i.e., the grossone setting in the place of
the classical one)? Justify the answer and, if yes, list some of them.
The last extra question, although proposed together the final test, was excluded from any attribution of a score and this was clearly written. In any case,
most of the students did not answer this question, or gave hasty and little significant answers: a different outcome would probably have been recorded if it
had been proposed on a different day rather than at the end of a test with many
questions.
The students of class T 5 have also been spoken in classroom of the Infinity Computer, trying to motivate them in a deepening and individual work at
home on it. From the compilation of the informative questionnaire and from a
continuous dialogue with the students, however, it emerged that only 4 of them
actually used the Infinity Computer at least once at home, independently. For
convenience, we will denote this group of students by T 5.1.
As regards unimaginable numbers we inform the reader that, for the class T 5,
a soft approach to Knuth’s notation and very large numbers was also planned,
but just in part developed with the students. In particular we presented tetrations and pentations to them, and in a first moment it seemed very successful,
in particular the way to iterate the ordinary exponentiation and to write it
compactly under the form of a tetration. Many problems and much confusion
emerged instead in a successive lesson two weeks later, and we decided to ask no
questions about these topics in the final test (cf. the conclusions in Section 5).

4

Results and their analysis

In this section we will give the results of the tests, will discuss the situation
picture emerging from the questionnaires and the dialogues with the students,
and will finally draw up a balance of the experimentations giving some brief
conclusions jointly with the next section.
The zero-knowledge test has been proposed to all the 8 classes, with major
differences between the groups P and T ∪ T , but with several minor ones inside
the sample T ∪ T . In Table 2, the columns 2-5 are devoted to this test: the 2nd
and 3rd columns give the mean student score [Mean] obtained in each class and
the maximum score [Max], respectively, both over the total score of the test.
The 4th column gives the normalized mean (students’) score [NMS] and the 5th
column the standard deviation [SD]. The column from 6 to 9 are the twin ones
of 2-5, but relative to the final test (notations are hence obtained by adding “F”
to the previous ones).
The results of the zero-knowledge test are, in general, positive or very positive, in dependence of the cases, as Table 2 shows. In particular, the maximum
scores in the 3rd column unequivocally give the measure of how intuitive it is to
perform basic calculations with the grossone system.
The scores of the final test are higher and with more gap from the corresponding one of the initial test, in particular for the classes with less teaching
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Table 2. The results of the tests for each class.
Class
P2
P3
T3
T 30
T4
T 40
T5
T 50
T 5.1

Mean
15.9/21
16.7/21
10.5/24
8.1/24
10.8/24
8.4/24
16.2/24
8.1/24
21.8/24

Max
21/21
20/21
18/24
15/24
15/24
15/24
24/24
18/24
24/24

NMS
0.76
0.79
0.43
0.34
0.45
0.35
0.67
0.34
0.91

SD
2.7/21
2.1/21
2.9/24
3.9/24
4.1/24
3.7/24
5.5/24
3.9/24
1.3/24

Mean F Max F NMS F
15.1/24 21/24
0.63
13.2/24 20/24
0.55
20.7/24 24/24
0.86
14.2/24 22/24
0.59
23.3/24 24/24
0.97

SD F
2.7/24
3.1/24
2.7/24
3.6/24
1.3/24

time. This result is rather unexpected and seems to be due to the fact that the
class T 5, the one with the highest number of lessons, starts from a very high
score in the initial test. But it could also mean that a few quick explanations
are enough to significantly improve some good initial performances (considering
that it is a text with zero knowledge) especially if not very high.
As regards the small T 5.1 group (i.e., the one consisting of the 4 students
of the class T 5 that used the Infinity Computer at least once at home), we can
observe very high performances in both columns 2 and 6, with a small increase.
Probably, a more difficult extra test for this group would have been interesting
both at the beginning and at the end of the experimentation. Finally, from
the questionnaire and, in particular, from a continuous conversation with the
students, we think that their approach with the Infinity Computer has been
fruitful to arouse attraction and to give further motivation and interest, probably
because it is seen as a form of concrete application (recall that we are dealing
with a technical-commercial school) of the grossone-based system.

5

Conlusion

The good results obtained in the various levels of the experimentation have
shown a remarkable usability for the students of the new concept of infinity represented by grossone. It should in fact be emphasized that in all the 8 classes that
took part in the experimentation, most of the students succeeded in assimilating, or better, effectively understanding, the distinctive properties of ¬ and the
correct way of performing calculations in the associate numerical-computational
system in a few minutes, already at the initial zero-knowledge test. Very interesting and useful to the students, it was also the comparison, made several
times during the lessons given to the classes T 5 and T 50 , between the classical conception of infinity (dating back to Cantor and Weierstrass) and that
related to grossone: in fact the students, stimulated by the possibility of working
computationally with ¬ in an “unconsciously familiar” way, showed a marked
interest, very difficult to be aroused in general, also for the more theoretical
aspects concerning the two models of infinity. The possibility of carrying out a
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wider experimentation and proposing Sergeyev’s model on a larger scale could
therefore have relevant educational implications.
We also believe that the Infinity Computer can also have a good educational
value, which however we have not had the opportunity to investigate or test in
depth in a very short experimentation, and with many new features for students
like ours.
Similarly, with regard to unimaginable numbers, we conclude that they could
have very interesting didactic applications (especially from the point of view of
generalizing the usual operations of addition, multiplication and exponentiation
via tetration, pentation, hexation, etc.), but they require experimental activities
completely dedicated to them because a not so easy assimilation of such topics
has emerged, at least among the students of a technical school, more used to
calculations than to algebraic formalisms.
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