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Abstract: Lucrarea trateaza cu aspecte ale
diversitatii conceptuale filosofice, psihologice §i
stiintifice referitoare la problematica inteligentei
logico-matematice. Problema conflictului dintre
unitate §i diversitate se regaseste §i la nivelul
acestei teme iar o abordare holista reprezinta o
cale eficienta de a intelege §i transfera aceasta
problematicd inspre o aplicare practica eficientd.

Cuvinte cheie: inteligenfe  multiple,
inteligenta logico-matematica, constructe,
potential.

., Prin chiar natura noastrda, ne gasim
intr-un fel calare intre doud lumi: Ilumea
exterioard, compusd din obiecte materiale i
din evenimente fizice, si lumea interioara
compusa din idei si sentimente. Potrivit
momentului si necesitatilor, noi facem intr-un
fel  mai  exclusiv  introspectie  sau
extrospectie.”[1] Aceasta afirmatic a lui
Alfred Binet constituie un reper relevant
atunci cand cineva doreste sd analizeze
problematica inteligentei matematice din
perspective educationale. Matematica
reprezintd pentru multe persoane si educatori,
prin educatori desemnand orice persoana care
are ca obiect al activitatii o forma de educatie,
un subiect fascinant, o disciplina de studiu
indispendabild fard de care o persoand nu
poate trdi si nu se poate descura in viatd si
societate, un domeniu de studiu care este
»actual” si care oferd perspective de realizare
in viitor, un domeniu care ofera satisfactie
prin rezultatele obtinute. Nu pentru toti este
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"By our very nature, we find ourselves
on a horseback between two worlds: the
outer world, composed of material objects
and physical events, and the inner world of
ideas and feelings. According to the needs of
the moment we do somehow more exclusive
introspection or extrospection."[1] This
statement by Alfred Binet is a relevant
reference when one wants to make a survey
of mathematical intelligence from
educational perspectives. Mathematics is for
many people and educators, by educators
designating any person who is concerned
with  education, a fascinating subject of
study, a practical subject without which one
could not live and could not manage living
in a society, a field of study that is "actual"
and offers future prospects for achievement,
an area of study and work that provides
satisfaction ~ throught  the results
accomplished. This is, however, from an
optimistic point of view, for many students
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insd valabild aceastd perspectivd optimista,
pentru multi elevi, studenti si persoane in
general matematica a reprezentat un obstacol
si o disciplind de studiu dificila ale carei
exercitii §i probleme constituie doar efort si
greutate pentru a putea fi rezolvate si depasite.
Asemenea situatiei din alte domenii si
domeniul matematicii se afld pe de o parte
inconjurat de mistere si misticism datorat in
mare parte unei cunoasteri superficiale iar pe
de alta parte este inteles ca un domeniu
integrat 1n solutiile practice din viata de zi cu
zi.

Incercand si intelegem problematica celor
doua lumi la care face apel Alfred Binet
suntem confruntati cu realizarile culturilor si
civilizatiilor umane care reflecta modul cum
cunoasterea matematicad este valorificata.
Aceste realizari constituie si stimuli care
contribuie la cultivarea §i preocuparea cu
matematica. Multe dintre lucrarile
fundamentale ale matematicii au constituit
repere formative pentru specialisti dincolo de
domeniul matematici. Aceste categorii de
realizari pot fi circumscrise si cadrului
introspectiv cdreia 11 corespunde gandirea
matematica dacd este sa extindem sensul
afirmatiilor lui Alfred Binet. Astfel de repere
le constituie lucrari precum Elementele lui
Euclid, Principia Mathematica a lui Isaac
Newton, lucrarile lui Leibniz, realizarile lui
Mercator si Copernic, Principia mathematica
a lui Bertrand Russell si Alfred North
Whitehead, realizérile din secolul al XX-lea
din stiinta si tehnologie care nu pot fi separate
de contributia matematicii. O enumerare si
tratare a tutror lucrarilor de referinta este
dificil de realizat chiar si pentru o lucrare al
carei scop ar fi in intregime o filosofie sau o
istorie  a matematicii. Pentru a ilustra
necesitatea si relvanta matematicii articolul
face referire la cele mai reprezentative lucrari.
Pentru un matematician unul dintre cele mai
importante aspecte este acela ca fundamentele
matematicii §i o mare parte din continutul
acesteia sunt de origine greceasca. Multe
persoane cand se gandesc la cultura greaca au
in vedere arta si literatura, virtutile si filosofia.

and people in general mathematics is an
obstacle and a difficult field of study
whose exercises and problems consist only
of effort and difficulty to be solved and
overcome.

Similar to the situation in other areas,
mathematics, too, on the one hand is
surrounded by mystery and mysticism
largely due to a superficial knowledge and
on the other hand is understood as an
integrated field of practical solutions for
everyday life.

Trying to understand the problems of both
worlds to which Alfred Binet refers we are
confronted with the achievements of human
civilizations and cultures that reflect how
mathematical knowledge is used. These
achievements are stimuli that contribute to
nurture the concern with mathematics. Most
of the fundamental works in mathematics
represent fundamental background for other
fields of study too. These types of output can
be circumscribed to the  introspective
framework which corresponds to
mathematical thinking if we are to extend the
meaning of Alfred Binet’s statement. Such
landmark  works are Euclid's Elements,
Principia Mathematica by Isaac Newton,
Leibniz's works, the achievements of
Mercator and  Copernicus, Principia
Mathematica by Bertrand Russell and Alfred
North Whitehead, the achievements of the
twentieth century science and technology
which can not be separated from the
contribution of mathematics. A reference list
and a reference to all the works is difficult
even for a work whose purpose would be
entirely a philosophy or history of
mathematics. To illustrate the necessity and
the relevance of mathematics the paper
refers to the most representative works. For a
mathematician, one of the most important
aspects is that the fundamentals of
mathematics and much of its contents are of
Greek origin. Many people when they think
of Greek culture are considering art and
literature, philosophy and virtues. To the
same extent the Greeks were attracted to
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In aceasi masura cum au fost atrasi de acestea,
grecii au fost preocupati si de matematica cu
dorinta de a cunoaste adevaratul sens al
oricarui lucru si de a fi capabili sd ofere o
explicatie rationald, o judecatad precisa si
logica oricarui lucru. Din aceasta perspectiva
chiar daca relatarea este romantatd de catre
literatura araba, Elementele lui Euclid a
devenit o lucrare indispensabila din educatie
motiv pentru care filosofii greci obisnuiau sa
scrie deasupra intrarii in scolile lor urmatorul
indemn: ,,Nimeni sa nu vind aici care mai
intdi nu a invagat elementele lui Euclid.”[2]
Dar Euclid este doar wunul dintre
matematicieni, ncepand cu Thales si
Pitagora, care valorifica si traditiile egiptene
iar mai apoi influenteaza cultura si civilizatia
araba, romana si bizantina.[3] Analiza istorica
a problematicii 1n discutie face dificila selectia
unei lucrari sau a alteia din punct de vedere al
reprezentativitatii, dupa cum in multe situatii
este dificil de a defini trasatura fundamentala
a unuia dintre autori, este acesta filosof,
teolog, matematician, alchimist? Isaac
Newton este un astfel de caz. Cercetarile
recente relevd multiplele preocupari ale lui
Newton din domeniul teologiei si al filosofiei
si diversificd imaginea de ansamblul a
personalitatii acestuia exemplificatd deseori
doar prin explicatii superficiale sau anecdote.
Philosophiae naturalis principia
mathematica(1687) a depasit prin influenta sa
granitele matematicii, si a constituit repere
pentru activitatea lui Gottfried Wilhelm
Leibniz, Antoine Lavoisier, Charles Darwin,
Bertrand Russell, Alfred North Whitehead,
Albert Einstein. Nici literatura nu a ramas
strdind de impactul lucrdrii lui Newton asa
cum ne demonstreaza poetul Alexander
Pope.[4] “Pentru a intelege intr-un mod
adecvat chiar si o mica sectiune din temele cu
care trateaza Principia ar fi necesar probabil
un tratat despre mecanica. Oricum, doud
dintre temele centrale revolutiei newtoniene
ar trebui cel putin considerate: In ce mdsurd
a fost “sistemul lumii” propus in Principia
intr-adevar un sistem, si cdt de valida este
notiunea fundamentala a Ilui Newton de

arts and philosophy they were concerned
with mathematics and the desire to know the
true meaning of anything and be able to
provide a rational explanation, accurate
judgment and logical for everything. From
this perspective, even if the story is
romanticized by Arabic literature Euclid's
Elements have become an indispensable
work of education which is why Greek
philosophers used to write as it was seen
over the entry into their schools the
following exhortation: "Let no one come
here who has not learned the elements of
Euclid. "[2] But Euclid is one of
mathematicians from Thales and Pythagoras,
who recovered and used the Egyptian
traditions and than influenced the Arabic,
Roman and Byzantine culture and
civilization. [3] A historical analysis of the
issue in question makes difficult a selection
of a work or another from the point of view
of representativity as in many cases it is
difficult to define a fundamental feature of
the authors is this philosopher, theologian,
mathematician, or alchemist? Isaac Newton
IS one such case. Recent research reveals
many of the concerns of Newton's theology
and philosophy and diversifies his
personality described quite often only by
superficial ~ explanations or anecdotes.
Philosophiae Naturalis Principia
Mathematica (1687) exceeded its influences
beyound the boundaries of mathematics, and
represented milestones for the work of
Gottfried  Wilhelm  Leibniz,  Antoine
Lavoisier, Charles Darwin, Bertrand Russell,
Alfred North Whitehead, Albert Einstein.
Not even the literature has remained
estranged to the impact of Newton's work as
the poet Alexander Pope demonstrated. [4]
"In order to properly understand even a
small section of the topics that Principia
treats one probably would require a treatise
on mechanics. However, two of the central
themes to Newtonian revolution should at
least be considered: To what extent was the
"world system” Newton proposed mainly
really a system and how valid is the
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gravitatie universala. Este probabil acest
ultim concept pentru care Newton este cel mai
mult cunoscut.”’[5]

Deseori bunicii se mandresc cu faptul ca
nepotii lor studiazd un domeniu caruia ii
ataseaza atributul “pur” pentru a Intdri si
conferi un statut superior realizarii acestora,
de exemplu: “matematicd purd,” ‘“‘engleza
purd”. Desigur aceste sintagme sunt departe
de ceea ce reprezintd termenul pur pentru
istoria §i teoria cunoasterii. Pentru filosofie
Immanuel Kant reprezintd reperul prin cele
trei critici elaborate: Critica Ratiunii Pure,
Critica puterii de judecata, Critica Ratiunii
Practice. Pentru domeniul matematicii
Bertrand Russell apreciaza ca George Boole
in lucrarea The Laws of Thought, mai precis
An Investigation of the Laws of Thought on
Which are Founded the Mathematical
Theories of Logic and Probabilities (Legile
gandirii sau O investigatie a legilor gandirii
pe care sunt fundamentate teoriile matematice
ale  logicii  si  probabilitatilor)  este
descoperitorul naturii pure a matematicii.[6]
Disputele generate de teoria evolutiei nu au
fost lipsite de influentd asupra domeniul
matematicii. Aprecierile contradictorii ale lui
T.H. Huxley nu au facut decat sa contribuie la
diversificarea perspectivelor Tn contextul
respectiv. Un rezultat al acestor eforturi este si
modul cum defineste  Bertrand Russell
matematica la inceputul lucrarii Philosophia
Mathematica: “Matematica purd este clasa
tuturor propozitiilor de forma “p implica q”,
unde p si q sunt propozitii contindnd una sau
mai multe variabile, aceleasi in doud
propozitii, si nici p nici ¢ nu confin niCi 0
constanta cu exceptia constantelor logice.“[7]
Iata care este punctul de vedere al lui Boyer
referitor la aceastd formulare:  “Aceasta
definitie subliniaza faptul ca este structura
logica cea care este caracteristica esentiala a
matematicii, mai degraba decdt orice
formulari categorice care ar putea confine
referiri la lumea sensibilului. Russell, pe
scurt, ar pune semnul egalitatii intre
mathematica §i logica, insa din acest punct
de vedere nu a fost un consens universal intre

fundamental notion of universal gravitation.
It is perhaps this last concept that Newton is
best known for. "[5]

Grandparents are often proud that their
grandchildren are studying an area to which
they attach the attribute” pure " to strengthen
and give a higher status of their
accomplishment, such as "pure
Mathematics,” “pure English”. Of course
these expressions are far from what is the
appropiate meaning of the term ,,pure” in
history and theory of knowledge. For Kant’s
philosophy there are the three fundamental
works: Critique of Pure Reason, Critique of
Judgment, Critique of Practical Reason. In
mathematics Bertrand Russell affirms that
George Boole in his The Laws of Thought,
namely An Investigation of the Laws of
Thought on Which are Founded the
Mathematical Theories of Logic and
Probabilities is the discoverer of the pure
nature of mathematics. [6] Disputes arising
from the theory of evolution was not without
influence on and from the side of
mathematics. Contradictory assessments of
T. H. Huxley did nothing to contribute to the
diversification prospects in that context. One
result of these efforts is how Bertrand
Russell defines mathematics at the beginning
of  Philosophia  Mathematica:  "Pure
Mathematics is the class of all propositions
of the form™ p implies q ", where p and q are
sentences containing one or more variables,
the same in two sentences, neither p nor q
contain no constant except logical constants.
"[7] Here is Boyer's view on this statement:"
This definition emphasizes the logical
structure  which is  the  essential
characteristic of mathematics, rather than
any categorical formulations which may
contain references to the sensible world.
Russell, in short, would equate mathematical
and logical, but from this point of view was
not universal consensus among
mathematicians. "[8] Later work by Bertrand
Russell and Alfred North Whitehead
reflected by the three-volume work Principia
Mathematica (1910-1913) is fully in line
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matematicieni. “[8] Activitatea ulterioara a lui
Bertrand Russell si Alfred North Whitehead
materializata prin cele trei volume ale lucrarii
Principia mathematica(1910-1913) se inscrie
in traditia lui Leibniz, Boole si Frege si bazata
pe axiomele lui Giuseppe Peano incearca sa
demonstreze ca toatd matematica pura poate fi
derivatd dintr-un numar mic de principii
fundamentale logice. Acest aspect ar justifica
punctul de vedere anterior al lui Russell
conform caruia, matemtatica nu s-ar deosebi
de logica. [9] Acest aspect a constituit de
altfel si subiectul cercetarilor lui Kurt Géddel.
Secolul al XX-lea si inceputul secoului al
XXl-lea au adus noi schimbari, pentru a
enumera doar cateva, teoria catastrofelor,
teoria fractaliilor, teoria haosului, provocari
care nu puteau fi prevazute de solutiile si
realizarile anterioare.

Daca o privire de ansamblu asupra istoriei §i
filosofiei matematicii ne oferd o imagine a
diversitatii si complexitatii acesteia, din
perspective psihologice si pedagogie se pune
intrebarea cum sunt posibile pentru mintea
umand acestea. Problematica inteligentei este
strins legata de dimensiunile matematice
chiar de la primele incercari de masurare a
inteligentei, asa cum ne este relatat tot de catre
Alfred Binet: ,,Jn ce constd cu exactitate
masurarea inteligentei? Ca §i  pentru
instructie sau pentru dezvoltarea corporala, si
pentru inteligenta cuvantul masurare nu este
luat in sensul matematic: el nu indica de cate
ori o cantitate este continutd in alta. ldeea de
masura se leaga pentru noi de cea de
clasament ierarhic; dintre doi copii, cel mai
inteligent este acela care reugeste mai bine
intr-o anumita succesiune de probe.,[10]
Trebuie sa distingem pe de o parte contributia
instrumentarului matematic la calulele pe care
le presupune determinarea inteligentei iar pe
de altd parte tipologia diferita a inteligentei,
intre care inteligentd matematica. Acest tip de
inteligentd a fost printre primele tratate separat
s in mod special cum este cazul cercetdrilor
lui Alferd Binet si Théodore Simon, se disting
apoi componentele din cadrul analizei
factorilor considerati de catre L.L. Thurstone,

with the tradition of Leibniz, Boole and
Frege and Giuseppe Peano axioms based on
trying to prove that all pure mathematics can
be derived from a small number of
fundamental principle logic. This would
justify the view that the Russell's earlier
work would not distinguish matemtatics
from logic. [9] These issues were further
studied by Kurt Goddel.

The twentieth century and the beginning of
the twenty-first centuries century brought
new changes, to name a few, the catastrophe
theory, the theory of fractals, the chaos
theory, challenges that previous works did
not forsee.

If an overview of the history and philosophy
of mathematics offers us an insight into its
complexity and diversity of psychological
and pedagogical perspective the question
arises how it is possible for the human mind.
The issue of intelligence is closely related to
the mathematical dimensions from the very
first attempts to measure intelligence, as we
are told again by Alfred Binet: "What is the
exact measurement of intelligence? As for
training or physical development, for
intelligence too the word measurement is
not taken in the mathematical sense: it does
not indicate how many times one quantity is
contained in another. The idea of
measurement is linked for us to that of
hierarchical ranking, among two children,
the most intelligent being he who succeds
better in a specific sequence of evidence.
"[10] We have to distinguish between the
contribution of mathematical instruments to
the determination of intelligence and on
the other hand a different issue, the different
types of intelligence, including mathematical
intelligence. This type of intelligence was
among the first treated separately and
specifically as in the research of Alfred
Binet and Théodore Simon, than there are
the components as in the factors analysis by
L.L. Thurstone, spatial ability, numerical
ability, and not least is one of the types of
multiple intelligences theory formulated by
Howard Gardner [11]. The various
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abilitate spatiald, abilitate numerica, si nu in
ultimul rand este unul dintre tipurile de
inteligente multiple din teoria formulatd de
catre Howard  Gardner[11].  Diferitele
constructe se regasesc si in instrumetele de
evaluare precum PISA(Programme for
International Student Assessment — Program
pentru evaluarea internationala a studentilor-
elevilor) elaborate de catre Organisation for
Economic Co-operation and Development-
Organizatia pentru Cooperare si Dezvoltare
Economica, (OECD). Din aceasta
perspectiva abilitatile matematice sunt definite
ca fiind capacitatea unui individ de a defini,
utiliza si interpreta din punct de vedere
matematic o diversitate de contexte. Acest
lucru inseamna rationarea matematica si
utilizarea conceptelor, procedeelor, faptelor si
instrumentelor matematice pentru a descrie, a
explica si pentru a putea prevede diferite
fenomene. Alfabetizarea matematica
(mathematical literacy) ajuta persoanele sa
recunoasca rolul pe care 1l are matematica in
lume si face ca deciziile bine intemeiate sa fie
necesare si  constructive, calititile de bun
angajat si cetatean sunt reflectate si puse in
evidentd prin abilitatea elevului — studentului
de a prezenta, rezolva, si intepreta probleme
matematice care implica concepte cantitative,
spatiale, probabilistice sau alte concepte
matematice.[12]
Incercarile de a utiliza instrumente de masura
pentru a determina  tipuri de inteligente
includ si elaborarea de teste  psihometrice
care confin elemente ale unor teste consacrate
asa cum este situatia setului de teste MIDAS.
Testele care masoard constructe specifice
teoriei inteligentelor multiple si care au fost
valorificate la realizarea acestui set de
teste(conform  MIDAS, A Professional
Manual, pag. 49), si pun 1in evidenta
inteligenta logico-matematica sunt:

1) Testul de asemanari(WAIS-R)

2) Testul de rationamente

numerice(Scala de aptitudini a

angajatorului)(EAS)

3) Testul de abilitati numerice(EAS)
Constructele specifice inteligentei logico-

constructs are found in instrument
assessment tests such as PISA (Programme
for International Student Assessment -
Programme for the International Assessment
of student-student) developed by the
Organisation for Economic Co-operation and
Development, Organisation for Economic
Co-operation and Development, (OECD).
From this perspective mathematical skills are
defined as an individual's ability to define,
use and interpret mathematically in a variety
of contexts. This means reasoning and the
use of mathematical concepts, processes,
facts and mathematical tools to describe,
explain and predict phenomena. Numeracy
(mathematical  literacy) helps  people
recognize the role that mathematics plays in
the world and make well-founded decisions
necessary and constructive, reflective and
employees and citizens is evidenced by the
ability of the student - student to present,
resolve, and interpret a mathematical
problems involving quantitative concepts,
spatial, probabilistic or other mathematical
concepts. [12]

Attempts to use measurement tools to
determine these type of intelligence include
the development of psychometric tests
containing elements of previous tests such as
the test set MIDAS. Tests that measure
specific constructs of multiple intelligences
theory (as MIDAS, A Professional
Handbook, page 49) and the logical-
mathematical intelligence are:

1) similarities (WAIS-R)

2) numerical reasoning (Scale of skills the
employer) (EAS)

3) numerical Ability (EAS)

Logical-mathematical intelligence constructs
according to MIDAS are: calculations and
problem solving. Within the intellectual
styles the logical-mathematical abilities
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matematice confrom testului MIDAS sunt:
calculele si rezolvarea de probleme. In cadrul
stilurilor  intelectuale  abilitatile  logico-
matematice sunt incluse Tn cadrul stilului
inovativ.[13] Administrarea unui astfel de
chestionar la elevii din ciclul gimnazial, ciclul
curricular de dezvoltare a pus in evidenta atat
la test cat si la testul final atat la grupul
experimental cat si la grupul de control nivele
ale constructelor acestui tip de inteligenta.
Aceste rezultate corelate cu analiza
rezultatelor ~ scolare  au  fundamentat
proiectarea de activitati didactice pe grupe de
nivel corespunzator inteligentei logico-
matematice. [14] De asemena s-a putut
observa situatia comparativa a stilurilor de
invatare la cele doua grupe. Utilizarea acestui
mod de evaluare a potentialului corelat cu o
analizd a rezultatelor scolare, cu analiza
activitatilor curente la clasa la disciplina de
studiu, 1n acest caz Matematica, a activitatilor
extracurriculare pot conduce la o proiectare
eficienta conform nevoilor de invatare a
elevului precum si In conformitate cu nivelul
potentialului  acestuia  facand  posibila
valorificarea eficientd a acestui potential si
dupd caz ameliorarea acestuia. Nu este
posibila o proiectare eficientd si realista decat
in baza unei evaluari §i cunoasteri cat mai
adecvate bazate pe principii si metodologii
stiintifice care ofera sansele evitarii erorilor de
naturd emipricd si pseudostiintifica pe care le
ofera evaludrile superficiale si lipsite de
fundamente stiintifice adecvate.

In pofida criticilor la adresa testelor si a
masurarii, deseori aceasta critica provine din
cunoasterea insuficientd a problematicii
biometriei, psihometriei, didactimetriei, este
necesard sa  raspundem Intrebarii Cum
cunoastem? si pe ce baza proiectam activitatea
instructiv educativa. Intr-adevar instrumetele
si testele ofera doar o parte a datelor de care
un profesor are nevoie. Dar dincolo de aceasta
este necesara activarea si  devoltarea
competentelor metodologice si de ce nu
permantenizarea actiunii de ;)
experimenta”[15] chiar daca referirile privesc
microscopul si telescopul, si un alt tip de

belong to the innovative style. [13] The
administration of such a questionnaire to
students in the secondary school curriculum
development cycle revealed both test and
final test both the experimental group as and
in the control group levels of the constructs
of this intelligence. These results were
correlated with school performance analysis
based design for group learning activities
appropriate to the level of logical-
mathematical intelligence. [14] Using this
method for the evaluation of the potential
correlated with an analysis of outcomes in
the analysis of current activities in the
classroom to the discipline of study,
extracurricular activities, can lead to an
efficient instructional design according to
student learning needs and in line with its
potential level by the effective use of this
potential and the improvement of it
according to the situation. It is not possible
to design efficient and realistic instruction
whitout a proper evaluation and knowledge
as appropriate based on scientific principles
and methodologies that provide
opportunities to avoid pseudoscientific and
emipric errors generated by a superficial
form of  assessments that is  lacking
adequate scientific foundation.

Despite the criticism regarding tests and
measurement, which  often stems from
insufficient knowledge of critical issues such
as biometrics, psychometrics, the use of
assesment and measurement in various
educational contexts, it is necessary to know
the necessity of asking the question how and
on what basis we design instructional and
educational activities. Indeed instruments
and tests provide only part of the data that a
teacher needs. But beyond this it is
necessary to activate and develope the
methodological skills, relevant
competencies and why not a permanent
practice of "experimenting”[15], even if the
references here relates to the microscope and
telescope, and a different kind of paradigm
of the experiment, as stated by Lucian Blaga.
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paradigma a experimentului, asa cum afirma
si Lucian Blaga.
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