ECONOMIE FUNDAMENTALA SI APLICATIVAI FUNDAMENTAL AND APPLIED ECONOMICS

37.014.22:167/168(478)

FORMAREA SI DEZVOLTAREA
COMPETENTELOR COGNITIVE
PRIN ALFABETIZAREA
STIINTIFICA

Prof. univ. dr. hab. Eugenia FEURAS,
Director al Scolii doctorale a ASEM
feuras@ase.md

Una dintre premisele cresterii si menti-
zida in posedarea unei forte de munca pro-
ductive, creative si adaptive la schimbari.
Formarea ei se efectueaza prin obtinerea unor
noi competente-cheie, inclusiv a competene-
lor cognitive. Scopul articolului este de a ar-
Qumenta necesitatea alfabetizarii stiintifice in
vederea securizarii angajabilitatii pe piata
muncii, iar rezultatul obtinut — propunerea
unui model de formare $i dezvoltare graduala
a competentelor cognitive la toate nivelurile
de invatamant: primar, secundar si tertiar.
Abordarea epistemologica a fost cea construc-
tivista, iar metodele de cercetare de baza —
analiza, sinteza si integrarea cY0oS-curriculara.

Cuvinte-cheie: competente cognitive,
alfabetizare stiintifica, formarea si dezvolta-
rea competentelor cognitive in invatamantul
primar, secundar si tertiar.

JEL: 120, 121.

Introducere

Capitalul uman al unei natiuni poate fi
conceput, ca un stoc de cunostinte si compe-
tente, format in sistemul de educatie, dezvoltat
in sistemul de cercetare si aplicat in domeniul
inovarii, marimea lui determiniand, in mod
direct, performantele economice. Conform
cercetarilor realizate la solicitarea Comisiei
Europene, Tn anul 2017, o majorare a inves-
titiilor in cercetare-dezvoltare in PIB cu 0,2%
determina o crestere a PIB-ului cu 1,1%, ce
constituie un spor de 5 ori mai mare [6, p.3].
Ca urmare, necesitatea atingerii, mentinerii si

premisa educarea unei populatii ,,alfabetizate

;R

37.014.22:167/168(478)

EDUCATION AND
DEVELOPMENT OF COGNITIVE
COMPETENCES THROUGH
SCIENTIFIC LITERACY

Professor Hab. Dr. Eugenia FEURAS,
Director of the Doctoral School ASEM
feuras@ase.md

One of the prerequisites for growing and
maintaining the competitiveness of national
economies is to have a productive, creative and
adaptive to change workforce. Its education is
carried out by obtaining new key competencies,
including cognitive competencies. The purpose
of the article is to bring arguments for the need
of scientific literacy to ensure employability in
the labour market, and the outcome is to pro-
pose a model of training and gradual develop-
ment of the cognitive competences at all edu-
cation levels: primary, secondary and tertiary.
This article is based on a constructivist episte-
mological approach and the basic research
methods are analysis, synthesis and cross-
curricular integration.

Keywords: cognitive competences, scien-
tific literacy, education and development of
cognitive skills in primary, secondary and
tertiary education.
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Introduction

The human capital of a nation can be
conceived as a stock of knowledge and compe-
tences, formed in the education system, deve-
loped in the research system and applied in the
innovation field, its size directly determining
the economic performance. According to the
research conducted at the request of the Euro-
pean Commission in 2017, in R&D investment
of 0,2% of GDP by 0.2% would result in an
increase of 1.1% of GDP, i.e. an increase five
times bigger [6, p.3]. As a result, the need to
achieve, maintain and increase the competiti-
veness of an economy has the prerequisite of
educating a “scientifically literate” population
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stiintific” [8] si formarea unui numdr suficient
de cadre de inaltd calificare (elita stiintifica).

Pentru a atinge aceste deziderate, in
2018, Parlamentul si Consiliul European a
revizuit 8 competente-cheie, care trebuie dez-
voltate pe tot parcursul vietii. Tn noua redac-
tie, acestea sunt: lectura si scrierea; multiling-
vismul; competentele in matematica, stiinte,
tehnologii si inginerie; competentele digitale;
competentele personale, sociale si capacitatea
de a invata sd inveti; competentele civice;
competentele antreprenoriale; competentele de
sensibilizare si expresie culturala. S-a mentio-
nat cd toate aceste competente-cheie sunt
interdependente, iar accentul se plaseaza, in
fiecare caz, pe gandirea critica, creativitate,
initiativa, rezolvarea problemelor, evaluarea
riscurilor, luarea deciziilor si gestionarea con-
structiva a spiritelor [17].

In noua Strategie a Organizatiei pentru
Cooperare si Dezvoltare Economice (OCDE)
cu privire la competente [12, p.70], cele mai
indispensabile reusite personale si profesio-
nale au fost considerate:

1. Competentele de baza: scrisul, mate-

maticile si cultura numerica;

2. Competentele cognitive si metacog-
nitive transversale: gandirea critica,
gandirea creativa, solutionarea pro-
blemelor complexe, aptitudinea de
autoinstruire si autodisciplinare;

3. Competentele socio-emotionale: sa-
tisfactia pentru lucrul bine facut,
responsabilitatea, empatia, evaluarea
propriilor capacitati, colaborarea;

4. Competentele profesionale, tehnice si
specializate, inclusiv pentru activita-
tile ce vor aparea n viitor.

Dupa cum se poate observa, compe-
tentele Uniunii Europene (UE) si OCDE
coreleaza si denotd importanta lor atat la nivel
regional, cat si mondial. Totalitatea acestor
competente conduce la reconceperea proce-
sului de instruire, prin trecerea de la logica de
stoc (acumularea de cunostinte) la logica de
flux (renovarea permanentd a cunostintelor),
ce creeaza conditii pentru securizarea angaja-
bilitatii pe piata muncii.

Restructurarea sistemului traditional de
educatie, Tn model de instruire pe tot parcursul
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[8] and training a sufficient number of highly
qualified staff (scientific elite).

In order to achieve these goals, in 2018
the European Parliament and Council reviewed
8 key competencies which need to be develo-
ped throughout our lifetime. The latest ones
are as follows: literacy competence; multili-
ngualism; mathematical, scientific, technolo-
gical and engineering skills; digital compe-
tence; personal, social and learning to learn
competence; citizenship competence; entrepre-
neurship competences; cultural awareness and
expression competences. It is claimed that all
these key competencies are interdependent, and
the emphasis is, in each case, on critical thin-
king, creativity, initiative, problem solving,
risk assessment, decision making and construc-
tive mind management [17].

In the new OECD Competence Strategy
[12, p.70], the vital competences for personal
and professional success were considered the
following:

1. Foundation skills: literacy, numeracy

and digital literacy;

2. Transversal cognitive and meta-cog-
nitive skills: critical thinking, creative
thinking, solving complex problems,
self-learning and self-regulation com-
petences;

3. Social and emotional skills: conscien-
tiousness, responsibility, empathy,
self-assessment, collaboration;

4. Professional, technical and speciali-
zed skills, inclusive applicable in new
future activities.

As it can be seen, the EU and the OECD
competences correlate, which indicates their
importance at both regional and global level.
All these skills lead to the redesign of the
educational process, by moving from the stock
logic (accumulation of knowledge) to the flow
logic (permanent renewal of knowledge),
which creates conditions for securing employa-
bility in the labour market.

Restructuring the traditional education
system into a lifelong learning model suppose
coordination of all stages of competence edu-
cation and development, including the cogni-
tive and meta-cognitive ones through scientific
literacy. This desideratum was directly men-
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vietii, presupune coordonarea tuturor etapelor
de formare si dezvoltare a competentelor,
inclusiv a celor cognitive si metacognitive prin
intermediul alfabetizarii stiintifice. Acest dezi-
derat a fost direct mentionat in Strategia de
cercetare-inovare a Republicii Moldova pana
in 2020, unde gasim ca ,,pregatirea resurselor
umane pentru cercetare trebuie sa Inceapa cat
mai devreme, inca in sistemul de invatamant
preuniversitar. Un specialist indispensabil
scolii este pedagogul-cercetator, care, la ran-
dul sau, formeaza, competentele de cercetare
ale elevilor — viitorii specialisti, care se vor
integra n societate mai eficient” [18, p.18]. Ca
masurd de realizare a dezideratului serveste
actualizarea continutului programelor educa-
tionale din sistemul de invatamant, luand in
considerare nivelul mondial al cunostintelor
stiintifice si tehnologice.

Insa, in Programul national in domeniul
cercetarii si inovarii pentru anii 2020-2023,
tematica alfabetizarii stiintifice, la toate etapele
instruirii, nu se mai regaseste in mod evident.
Tn cadrul obiectivului general 2 ,,Potential uman
competitiv, antrenat in cercetare si inovare”, se
contine obiectivul specific 2.1. ,,Lansarea pro-
gramului STEP IN — program de stagii si men-
toring Tn cadrul laboratoarelor de cercetare
pentru elevi si studenti”, iar prioritatea strate-
gica de cercetare IV ,,Provocari societale”, desi
contine directia 1 sub denumirea: ,Inovatii
sociale, educationale si culturale pentru integrare
si adaptare”, cuprinde actiunea abstracta ,,adap-
tarea sistemului educational la noile abordari din
societatea contemporana” [14, p.21].

In documentele curriculare nationale,
alfabetizarea stiintifica se afla, de asemenea,
in conul de umbra. Partial, ea poate fi gasita in
competenta-cheie ,,Competente in matematica,
stiinte si tehnologie”, descrisa ca ,,stdpanirea,
utilizarea si aplicarea cunostintelor si a meto-
dologiilor de explicare a lumii inconjuratoare,
ce implica o intelegere a schimbarilor cauzate
de activitatea umand si a responsabilitatii fie-
carui individ in calitate de cetatean” [3, p.13].
Insa insusirea obtinerea cunostintelor despre
lume si educarea responsabilitatii fiecarui indi-
vid pentru schimbarile cauzate de activitatea
umand derivd direct din alfabetizarea (edu-
catia) stiintifica.
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tioned in the Research-Innovation Strategy of
the Republic of Moldova until 2020, where we
can find that “the preparation of human
resources for research must start as early as
possible, even in the pre-university education
system. An indispensable professional in
school is the teacher-researcher who, in turn,
forms the research competences of the students
— the future specialists, who will integrate in
society more efficiently” [18, p.18]. A measure
to reach the desideratum was to update the
content of educational programs in the edu-
cation system, taking into account the world
level of scientific and technological knowledge.

However, the theme of scientific literacy
is no longer present at all stages of education in
the National Program for Research and Inno-
vation for 2020-2023. The general objective 2
“Competitive human potential involved in
research and innovation” contains the specific
objective 2.1. “Launch of the STEP IN pro-
gram — an internship and mentoring program in
research laboratories meant for pupils and
students”, and although the strategic research
priority IV “Societal challenges” contains di-
rection 1: “Social, educational and cultural
innovations for integration and adaptation”, it
includes only the abstract action “adaptation of
the educational system to the new approaches
in the contemporary society” [14, p.21].

In national curricular documents, scien-
tific literacy is also in the shadows. Partly it
can be found in the key competence “Compe-
tences in mathematics, science and techno-
logy”, described as “the mastery, use and appli-
cation of knowledge and methodologies to
explain the world around, which implies an
understanding of the changes triggered by
human activity and of the responsibility of each
individual as a citizen” [3, p.13]. But gaining
knowledge about the world and educating each
individual’s responsibility for the changes
triggered by human activity derives directly
from scientific literacy (education).

Until not so far, it was considered that
this type of education is characteristic only of
higher education, the purpose being the elabo-
ration of the paper for the completion of higher
education (bachelor’s/master’s/doctoral thesis).
G. Bachelard’s argument served as a reference:
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Pana nu demult, se considera ca ase-
menea tip de educatie este caracteristic doar
invatamantului superior, scopul fiind elabo-
rarea lucrarii de finalizare a studiilor supe-
rioare (teza de licentd/ master/ doctorat). Ca
referintd servea argumentul lui G. Bachelard:
»opiritul stiintific ne interzice sa avem o
opinie asupra unor probleme, pe care nu le
intelegem, asupra unor probleme, pe care nu
stim sd le formulam clar. Daca nu s-a pus
problema, nu poate exista cunoastere stiinti-
fica” [2]. De unde rezulta concluzia ca, pentru
a solutiona probleme stiintifice este nevoie de
un stoc solid de cunostinte posedate si
aptitudini de comunicare academica.

Consideram ca, in perioada consolidarii
economiei cunoasterii, asemenea abordare este
una limitativa, formarea si dezvoltarea compe-
tentelor de cercetare in institutiile de invata-
mant, necesitand a fi un proces etapizat si bine
structurat la toate treptele de Invatdmant —
primar, secundar si tertiar. La nivelul invata-
mantului primar, secundar si tertiar (ciclul I si
IT) aceste competente trebuie sd fie de ordin
transversal, in timp ce la ciclul 111 al studiilor
de doctorat, ele trebuie sd obtind un caracter
profesional.

Ca urmare, scopul acestui articol 1l con-
stituie argumentarea necesitatii alfabetizarii
stiintifice la diferite niveluri ale sistemului de
invatamant si propunerea unui model de
formare si dezvoltare a competentelor cogni-
tive 1n invatadmantul primar, secundar si tertiar.
Acest studiu il considerdm oportun din punctul
de vedere al stiintelor educatiei, al politicilor
miei nationale.

Continut si metode

Conceptele de baza ale studiului sunt
competentele si alfabetizarea stiintificd. Con-
form Autoritdtii pentru Calificdri si Curri-
culum-uri  (Qualifications and Curriculum
Authority — QCA), competentele sunt ,,abili-
tati necesare pentru a avea succes in activita-
tile de educatie si formare, in munca si in viata
in general” [15, p.3]. Deci, competentele sunt
percepute, pe de o parte, drept cunostinte si
aptitudini necesare a fi obtinute in sistemul de
invatdmant, pentru atingerea anumitor scopuri
profesionale si personale, iar pe de altd parte,
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“The scientific spirit does not allow us to
express an opinion on some problems that we
do not understand, on some problems that we
do not know how to formulate clearly. If the
problem has not been raised, there can be no
scientific knowledge” [2]. Hence the conclu-
sion that a solid stock of knowledge and aca-
demic communication skills is needed to solve
scientific problems.

We consider that in knowledge economy
such approach is a limiting one, the training
and development of research skills in educa-
tional institutions need to be a layered and
well-structured process at all levels of educa-
tion — primary, secondary and tertiary. At the
level of primary, secondary and tertiary edu-
cation (cycle I and I1) these competencies must
be transversal, while at cycle Ill of doctoral
studies, they must become professional.

As a result, the aim of this article is to
bring arguments for the need of scientific
literacy at different levels of the education
system and to propose a model for the training
and development of cognitive skills in primary,
secondary and tertiary education. We consider
this study will be pertinent for education scien-
ces, public policies and increase of national
economic competitiveness.

Content and methods

The basic concepts of the study are the
competencies and scientific literacy. According
to the Qualifications and Curriculum Authority
(QCA), competencies are “skills that are
needed for success in education activities, work
and life in general” [15, p.3]. So, competencies
are perceived, on the one hand, as knowledge
and skills necessary to be acquired in the
education system in order to achieve certain
professional and personal goals, and on the
other hand, knowledge and experience required
by employers in the recruitment process of
the workforce. The name of these competen-
cies is different from country to country: core
skills (UK), basic skills/workplace know-how
(USA), generic skills/employability skills
(Canada), transferable skills (France), key
qualifications (Germany), key competences/
employability skills (Australia), essential skills
(New Zealand) [9, p.13].
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ca fiind cunostinte si experiente pe care le
solicitd angajatorii in procesul de recrutare a
fortei de munca. Denumirea acestor compe-
tente, in diferite tari, este diferita: core skills
(UK), basic skills/workplace know-haw (SUA),
generic skills’femployability skills (Canada),
transferable skills (Franta), key qualifications
(Germania), key competences/ employability
skills (Australia), essentional skills (Noua
Zeelanda) [9, p.13].

Alfabetizarea stiintificd constituie un
concept cu continut diferit in functie de perioada
istoricd, regiunea geografica, conditiile econo-
mice si sociale [10]. Tn documentele OCED,
aceasta a fost conceputa drept ,,capacitatea de
a utiliza cunostinte stiintifice, de a identifica
intrebari si a elabora concluzii bazate pe
dovezi, pentru a intelege si a adopta decizii cu
privire la lumea reald si la schimbarile din ea
provocate de actiunea umani” [13, p.133]. In
articolul de fatd, autorul concepe aceastd no-
tiune drept capacitatea de a cauta, gasi, co-
lecta, analiza, interpreta si evalua informa-
tii in vederea adoptirii unor decizii nece-
sare solutionarii unor probleme de cerce-
tare. Ea permite aprecierea obiectivitatii
observarilor, exactitatii descrierilor, pertinen-
tei rationamentelor, conducand la depasirea
perceptiilor si opiniilor subiective si integrarea
lor in cunostinte si experiente valide.

In cadrul sistemului de invatimant,
scopul alfabetizarii stiintifice constd in schim-
barea paradigmei invétirii in cadrul discip-
linelor concrete, fara sa aibd menirea de a
pregati, In mod special, viitori cercetatori
stiintifici. Prin ea, se doreste a ,,cunoaste si
intelege lumea in toatd diversitatea ei”, fara a
se ,inchista in lumea savantilor” [4, p.26],
desi, nu este exclus faptul ca la unele persoane
poate sa aparda interesul pentru viitoarea
carierd in domeniul stiintific.

Competentele, considerate eligibile la
finele ciclurilor de instruire, trebuie sa poata fi
insusite de cdtre marea majoritate a celor care
invata, fapt ce determina ca ele sa fie precise,
intr-un numar relativ restrans (dar in extindere
pe masura trecerii de la un ciclu de studii la
altul) si rezonabile sub aspectul atingerii
finalitatilor invatarii. In acest scop, conside-
ram oportund crearea unui sistem de

BEl———

Scientific literacy is a concept having a
different content depending on the historical
period, geographical region, economic and
social conditions [10]. In OECD documents, it
was conceived as “the ability to use scientific
knowledge, identify questions and draw evi-
dence-based conclusions, in order to under-
stand and make decisions about the real world
and the changes within it caused by human
action” [13, p.133]. In this article, the author
perceives this notion as the ability to search,
find, collect, analyse, interpret and evaluate
information in order to make decisions
necessary to solve research problems. It
allows the evaluation of the observations
objectiveness, the accuracy of descriptions, the
relevance of reasoning, thus overcoming the
subjective perceptions and opinions and
their integration into valid knowledge and
experiences.

Within the education system, the purpose
of scientific literacy is to change the paradigm
of learning within the courses, without having
the purpose of specifically training future
scientific researchers. It aims is to “know and
understand the world in all its diversity”, wit-
hout “being locked in the world of scientists”
[4, p.26], although it is not excluded that some
people may have an interest in a future career
in the scientific field.

Competences, considered eligible at the
end of the educational cycles, must be affor-
dable to the vast majority of learners, which
requires them to be precise, in a relatively
small number (but expanding as they pass
from an education cycle to another) and
reasonable in terms of achieving the goals of
learning. To this end, we consider it appro-
priate to create a system of scientific literacy at
the following levels:

1) primary and secondary education;

2) tertiary education (bachelor’s,

master’s);

3) tertiary education (doctorate).

As a benchmark of the competences
proposed by the authors of this article,
necessary for scientific literacy, was considered
the OECD position about 21st century com-
petences, some ministry documents and pro-
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alfabetizare stiintificd la urmatoarele niveluri:

1) invatamant primar si secundar;

2) invatamant tertiar (licenta, masterat);

3) invatamantul tertiar (doctorat).

Drept reper al competentelor propuse de
autorii  articolului, necesare alfabetizarii
stiintifice, au servit pozitia OCDE, cu referinta
la competentele pentru secolul XXI, unele
documente ministeriale si ale asociatiilor pro-
fesionale, care reflecta bunele practici interna-
tionale [19; 5, p.3-4], precum si propriile
experiente de predare si cercetare, ele fiind
sistematizate, grupate, modificate, suplimen-
tate, combinate si integrate in vederea reali-
zarii scopului propus in prezentul articol.

In consecinta, studiul de fati se prezinti
ca o abordare holistica — 0 viziune de ansam-
blu a structurii si evolutiei competentelor
cognitive, bazatd pe metoda integrarii cross-
curriculare. Sub aspect epistemologic, autorul
a aplicat paradigma constructivista, bazata pe
reconstructia viziunilor si structurilor existente
in vederea adaptarii sistemului de instruire la
noile provocari societale.

Rezultate

Alfabetizarea stiintifica in invatamdn-
tul primar si secundar

Noile realizari in domeniul psihologiei
si pedagogiei denota ca unul dintre segmentele
privilegiate ale activitatilor creative sunt co-
piii. Prin capacitatea lor de observare si
experimentare instinctiva a lumii din jur, prin
creativitatea lor expresiva, acestia pot fi
considerati cercetatori ,,naturali” [7]. La varsta
prescolard, ei pun intrebari care le permit sa
perceapa ceea ce se petrece. Ei examineaza
atent jucdriile si lucrurile cu care interactio-
neaza, deseori, stricindu-le, pentru a vedea
compozitia lor internd si a intelege modul in
care ele functioneazi. In incercarea de a inte-
lege esenta si legaturile existente intre obiec-
tele si fenomenele lumii inconjuratoare, necu-
noscand regulile existente si neavand stocul
acumulat de cunostinte general acceptate, ei
aplica propria intuitie si creativitate, bucu-
randu-se enorm de rezultatele obtinute din cele
observate si descoperite. Deci, curiozitatea
primard a copiilor devine premisd esentiald
pentru formarea competentelor de cercetare la
nivelul invataimantului general.
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fessional associations which exhibit the good
international practice [19; 5, p.3-4], as well as
your own teaching and research experience,
which have been systematized, grouped, mo-
dified, supplemented, combined and integrated
in order to achieve the purpose proposed
in this article.

As a result, the proposed study is pre-
sented as a holistic approach — an overview of
the structure and evolution of cognitive skills,
based on the method of cross-curricular
integration. From epistemological point of
view, the author applied the constructivist
paradigm, based on the reconstruction of the
existing visions and structures in order to
adapt the educational system to the new socie-
tal challenges.

Results

Scientific literacy in primary and secon-
dary education

The new achievements in the field of
psychology and pedagogy show that children
are one of the privileged segments of creative
activities. Through their ability to observe and
instinctively experiment with the world around
them, through their expressive creativity, they
can be considered “natural” researchers [7]. In
preschool they ask questions that allow them
to perceive what is happening around. They
carefully examine the toys and things they
interact with, often breaking them, to see their
interior structure and understand how they
work. In trying to understand the essence
and connections between objects and pheno-
mena of the surrounding world, not knowing
the existing rules and not having accumulated
the stock of generally accepted knowledge,
they apply their own intuition and creativity,
enjoying the results obtained from what is
being observed and discovered. Therefore,
children’s primary curiosity becomes an essen-
tial premise for the development of the research
skills in general education.

Pablo Picasso mentioned that all the
children are creative, the problem being how to
preserve this creativity when they grow up.
This is because in the school time a series of
factors have been identified which have an
inhibitory effect on the creative behaviour of

=



ECONOMIE FUNDAMENTALA SI APLICATIVAI FUNDAMENTAL AND APPLIED ECONOMICS

Pablo Picasso mentiona ca orice copil este
creativ, problema fiind cum trebuie pastratd
creativitatea atunci cand va creste. Aceasta pe
motivul ca, in anii de scoald, au fost identificati
0 serie de factori cu efect inhibitor asupra
comportamentului creativ al elevilor: instruire
bazatd pe reproducerea cunostintelor existente,
si nu pe cautarea de raspunsuri la intrebari;
frica de a nu face greseli sau de a fi criticati;
anumite tipare comportamentale ale profeso-
rilor, care sanctioneazd punerea intrebarilor
suplimentare, incomode sau ignora brutal ideile
bizare si opiniile nonconformiste ale elevilor
[20, p.24]. Acesti factori transformad gandirea
divergenta a copiilor in gandire convergenta,
orientatd spre un mod standard de rezolvare a
problemelor si un comportament stereotip.

Institutia de invatdmant secundar nu
trebuie sd se limiteze doar la transmiterea
cunostintelor si la evitarea esecului scolar, ci
sa-si asume si rolul de mentor al elevilor
pentru a-i ajuta pe acestia sa-si descopere
propriile potentialitdti prin formarea unor
cunostinte si abilitdti cognitive clare in vede-
rea intelegerii si modificarii realitatii din jur.
Ea trebuie sa urmeze si sa constientizeze sen-
sul proverbului chinez: Am auzit si am uitat,
am vazut §i mi-am amintit, am facut si am
inteles. In acest scop, in tabelul 1, este propusa
alfabetizarea stiintificd prin formarea unor
competente cognitive logic legate intre ele pe
verticala (de la formularea intrebarilor la
comunicarea rezultatelor) si orizontala (de la
invatdmantul primar la cel liceal).

students: learning being based on the repro-
duction of the existing knowledge and not on
the search for answers to questions; fear of
making mistakes or being criticized; certain
behavioural teachers’ patterns that sanction
students for asking additional or/and awkward
questions or brutally ignoring students' bizarre
ideas and nonconformist opinions [20, p.24].
These factors transform children's divergent
thinking into convergent thinking, oriented
towards a standard way of solving problems
and stereotypical behaviour.

The secondary education institution should
not only limit itself to the transmission of
knowledge and avoiding school failure, but
also to assuming the role of helping students to
discover their own potential by forming clear
knowledge and cognitive skills in order to
understand and change the reality around them.
It must follow the Chinese proverb: | heard
and forgot, | saw and | remembered, | did and
| understood. For this purpose, table 1 proposes
scientific literacy through developing cogni-
tive skills which are logically interrelated ver-
tically (from asking questions to commu-
nicating results) and horizontally (from pri-
mary to high school).

Tabelul 1/ Table 1

Formarea si dezvoltarea competentelor cognitive in invatiméantul primar si secundar:
cunostinte/ Formation and development of cognitive competences in primary
and secondary education: knowledge

Componentacom- |« . . . invitimantul Invitimantul liceal/
. Invatamantul primar/ | . . .
petentei/ Compe- Pri gimnazial/ Secondary | Secondary school:
rimary school ) .
tency component school: gymnasium lyceum
1 2 3 4
Formularea unor Formularea unor Formularea intrebarilor
intrebari cu referintd la |intrebari rezultate din | care ar ajuta la inter-
FORMULAREA cele observate / mersul desfasurarii pretarea cunostintelor
INTREBARILOR/ |Formulation of cercetarii/ Formulation |si practicilor existente /
QUESTION questions referring to | of questions resulting | Formulation of ques-
FORMULATION what is being observed |from research tions that would help to
interpret the existing
knowledge and practices

BEl—
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Continuarea tabelului 1/ Continuation of rable 1

1 2 3 4
Inregistrarea constienta |Identificarea si des- Aplicarea unor obser-
si atentd a lucrurilor si | crierea principalelor | véri directe si indirecte
faptelor observate, caracteristici ale obiec- | in laborator sau pe te-
precum si a schimba-  |telor si faptelor obser- |ren in vederea colecta-
rilor intervenite n ele/ | vate si surprinderea rii datelor primare, ne-
Conscious and careful |unor relatii simple cesare realizarii miCu-

OBSERVAREA/ recording of the things |existente intre acestea/ |lui proiect de cercetare/

OBSERVATION

and facts observed, as
well as the changes
occurred within them

Identify and describe
the main characteris-
tics of the observed
objects and facts and
grasp certain simple
relationships between
them

Application of direct
and indirect observa-
tions in the laboratory
or in the field in order
to collect primary data
necessary for the
implementation of the
small research project

INVESTIGAREA
PENTRU
SOLUTIONAREA
PROBLEMELOR/
INVESTIGATION
FOR PROBLEM
SOLVING

- Utilizarea celor mai
simple surse secun-
dare de informare
pentru a gasi raspun-
suri la anumite intre-
bari/ Using the simp-
lest secondary sources
of information to find
answers to certain
questions.

Efectuarea unor sim-
ple operatii de masu-
rare prin utilizarea
celor mai simple echi-
pamente/ Carrying out
simple measurement
operations using the
simplest equipment
Realizarea unei ana-
lize simple a informa-
tiilor prin aplicarea
clasificarii, gruparii si
compararii/ Perfor-
ming a simple analy-
sis of the information
by applying classifi-
cation, grouping and
comparison.

- Extinderea surselor
de informare utilizate/
Extending the infor-
mation sources used.

-Utilizarea unor unitati
standard de masurare
la efectuarea diferite-
lor sarcini/ Using
standard units of mea-
surement when per-
forming different
tasks.

-Sistematizarea ideilor
si formularea unor
simple generalizari si
concluzii din infor-
matiile si datele ana-
lizate/ Systematiza-
tion of ideas and for-
mulation of simple
generalizations and
conclusions from the
information and data
analysed.

- Colectarea datelor
bibliografice din dife-
rite surse de infor-
mare $i pozitionarea
n raport cu anumite
idei/opinii/ Collecting
bibliographic data
from different sources
of information and
positioning in relation
to certain ideas/
opinions.
Identificarea celor
mai potrivite echipa-
mente pentru realiza-
rea anumitor sarcini/
Identifying the most
suitable equipment to
perform certain tasks;
Analiza datelor prin
utilizarea instrumen-
tarului matematic
simplificat; depistarea
unor relatii cauzale
ntre variabilele anali-
zate/ Data analysis by
using simplified
mathematical tools;
detection of causal
relationships between
the analysed
variables.

Revista / Journal ,,ECONOMICA™ nr.3 (113) 2020

SR ;|




ECONOMIE FUNDAMENTALA SI APLICATIVAI FUNDAMENTAL AND APPLIED ECONOMICS

Continuarea tabelului 1/ Continuation of rable 1

1 2 3 4

Comunicarea verbala | Utilizarea diferitelor | Comunicarea orala si
despre ce si cum s-a metode de comunicare |scrisd prin aplicarea
aflat prin aplicarea unor |orala si scrisa a fapte- |argumentelor de susti-
notiuni stiintifice ele-  |lor observate si anali- |nere sau respingere a
mentare si a unor zate/ Use of different |unor idei/ Oral and
COMUNICAREA/ |simple prezentari/ methods of oral and written communication
COMMUNICATION | Verbal communication |written communication | by applying arguments
about what and how it | of the observed and for supporting or

was found by applying |analysed facts rejecting ideas

basic scientific notions
and simple presenta-
tions

Sursa: elaborat de autor/ Source: elaborated by the author

The gained knowledge is subsequently
applied in the activities of creation or modifi-
cation of the elements from the environment,
i.e. it is transformed into skills, which stimulate
the creative and imaginative aspects of the
scientific process (table 2).

Cunostintele insusite, ulterior, sunt apli-
cate In activitdti de creare sau modificare a
unor elemente din mediul inconjurator, adica
se transforma 1in abilitati, care stimuleaza
aspectele creative si imaginative ale procesului
stiintific (tabelul 2).

Tabelul 2/ Table 2
Progresul in formarea competentelor cognitive in invatamantul primar si secundar:
abilitati/ Progress in the formation of cognitive competences in primary
and secondary education: skills

Invataméant gimnazial/

invitimant primar/ invitamant liceal/

Primary school Secondary .SChOOI: Secondary school: lyceum
gymnasium
1 2 3

e descrierea diferitelor o explorarea unei largi e intocmirea planului de activitati

obiecte de uz cotidian/
description of different
common objects;
imaginarea bunurilor
care ar satisface anumite
nevoi/ imagining goods
that would satisfy
certain needs;
confectionarea unor
simple obiecte prin
utilizarea unor simple
instrumente si materiale,
in scopul exprimarii
ideilor creative/ making
simple objects by using
simple tools and mate

game de obiecte si a
modului n care ele
functioneaza/ exploring
a wide range of objects
and how they work;
intocmirea desenelor/
machetelor, care ar
prezenta diferite
secvente ale obiectelor
(frontale, laterale,
verticale)/ elaborating
drawings / models that
would present different
parts of the objects

(frontal, lateral, vertical);

privind confectionarea unor obiecte,
in mod individual sau in grup,
tinand cont de resursele disponibile
st restrictiile existente/ drawing up
the plan of activities regarding
making objects individually or in
groups, taking into account the
available resources and the existing
restrictions;

evaluarea eficientei obiectelor con-
fectionate prin eforturile proprii sau
a colegilor si propunerea de ame-
liorari posibile privind materialele
utilizate, aspectele estetice, moda-
litatile de confectionare/ evaluating
the efficiency of the objects made by

o [
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Continuarea tabelului 2/ Continuation of rable 2

1

2

3

rials, in order to express
creative ideas;

e evaluarea obiectelor
confectionate de sine si
de colegi si lansarea
unor propuneri de

e confectionarea unei serii

de obiecte in vederea
solutionarii unei proble-
me practice, satisfacerii
unei nevoi sau exprima-
rii propriilor idei creative/

one's own efforts or colleagues and
proposing possible improvements
regarding the materials used, the
aesthetic aspects, the ways of
making them;

intocmirea unui mic proiect de cer-

ameliorare a acestora/
evaluating objects made
by colleagues or self-
made and coming up
with proposals to

improve them. creative ideas.

making a series of ob-
jects in order to solve a
practical problem, to
satisfy a need or to
express one's own

cetare si evaluarea simpld a feza-
bilitatii realizarii lui/ elaborating a
small research project and simple
evaluation of its implementation
feasibility.

Sursa: elaborat de autor/ Source: elaborated by the author

Pedagogia alfabetizarii stiintifice impli-
ca faptul ca profesorii trebuie sd ghideze elevii
nu prin oferirea de raspunsuri, ci prin
acordarea de ajutor in formularea intrebarilor
puse de acestia, in cautarea pistelor de
investigare prin adresari, precum: Cum vei
face acest lucru? Cum crezi, ce se va
intampla, dacd...; Spui ca nu se reuseste ceva.
Cum crezi, ce anume si de ce? Aceste intrebari
ajutd copiii sa ajunga, in mod independent, la
raspunsurile cautate si 1i invata ca orice eroare
poate conduce la cunoastere si succes [16,
p.11]. Tn plus, dezideratele pedagogiei mo-
derne, prin lucru in echipa si evaluarea
rezultatelor obtinute, creeazd conditii pentru
dezvoltarea abilitatilor de dezbateri argumen-
tate bazate pe respect mutual.

Apare intrebarea: care poate fi meca-
nismul de formare a acestor competente la
nivelul invatdmantului primar si secundar?
Unii pledeaza pentru introducerea unor
discipline speciale, altii pentru atasarea acestor
competente la orice disciplind concretd, iar
altii — pentru cultivarea acestor competente in
cadrul unor cluburi/ cercuri/ centre stiintifice.
Pornind de la ideea ca competentele de cer-
cetare sunt competente transversale, sustinem
ideea ca, la nivelul invatamantului primar, este
necesara o disciplind integrativd de tipul
Descoperirea lumii si a tehnologiilor.

La nivelul Invdtdmantului secundar, are
loc trecerea de la o abordare integra a formarii
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The pedagogy of scientific literacy
implies that teachers must guide students not
by providing answers, but by helping to
formulate the questions asked by them, in
search of hints for investigation through such
questions as: How will you do this? How do
you think, what will happen if...; You are
saying something doesn’t work. How do you
think, what and why? This kind of questions
help children to find independently the answers
they are looking for and teach them that any
mistake can lead to knowledge and success
[16, p.11]. In addition, this pedagogy, through
teamwork and evaluation of the results
obtained, creates conditions for the deve-
lopment of argumentative debate skills based
on mutual respect.

There arises the question: What can be
the mechanism for developing these skills in
primary and secondary education? Some
advocate the introduction of special subjects,
others the inclusion of these skills in any
specific subject, and others the formation of
these skills in clubs/ circles/ science centres.
Starting from the idea that research skills are
transversal skills, we support the idea that at
the level of primary education an integrative
subject such as Discovering the world and
technologies is necessary.

At the level of secondary education,
there is a shift from an integrative approach of
skills to a disciplinary approach, meant to offer

S
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competentelor la o abordare disciplinara,
menitd sd ofere competente generale pentru
potentialele profesionalizari si pentru sus-
tinerea examenelor de bacalaureat. Sub aspec-
tul formdrii competentelor cognitive, alfa-
betizarea stiintificd disciplinara obligatorie
trebuie sd fie complementatd cu activitate
stiintificd personalizatd, efectuatd in cadrul
anumitor module specializate, Tn cercuri,
ateliere sau centre de cercetare. Aceasta va
permite:

1) efectuarea, de catre unii elevi, a unor
cercetdri disciplinare mai aprofundate in
vederea realizdrii unor idei creative cu
continut concret;

2) demararea, de catre unii elevi, a unor
activitdti  incipiente de  cercetare
interdisciplinara, care, prin combinarea
cunostintelor si abilitatilor obtinute din
matematica, fizica, chimie, biologie, ar
permite gasirea unor solutii la probleme
cotidiene sau de ordin mai general;

3) invitarea de catre elevi a unor practici si
metode de cercetare, care le vor fi
necesare in invatdmantul superior.
Alfabetizarea stiintificd in invatamdén-

tul tertiar:

In timp ce invatimantul secundar este
menit sa ofere elevilor fundamentele generale
ale cunoasterii in diverse domenii, Invata-
mantul tertiar are menirea de a forma la
oameni capacitati de a-si actualiza continuu
cunostintele pentru a se adapta la cerintele
pietei muncii [11, p.137].

Tn tabelul 3, propunem un set de com-
petente cognitive, care includ elemente ale
metodologiei de cercetare fenomenelor, proce-
selor sau comportamentelor; de documentare,
cu abilitati de selectare, analiza si sintetizare a
informatiilor si datelor; de comunicare, cu
abilitdti de scriere academicd si expunere
argumentatd a rezultatelor cercetdrii. Aceste
competente pot fi obtinute atat in cadrul unor
discipline speciale, cum ar fi Metodologia si
etica cercetarii, cat si in cadrul disciplinelor
ce tin de specializarea profesionala.

general skills for potential professionalization
and for passing the baccalaureate exams. In
terms of cognitive skills training, compulsory
disciplinary  scientific literacy must be
complemented by a personalized scientific
activity, carried out in certain specialized
modules, in circles, workshops or research
centres. This will allow:

1) for some students, conducting more
in-depth subject research in order to
come up with creative ideas with a
certain content;

2) the initiation, by some students, of
some primary  activities  of
interdisciplinary research, which by
combining the knowledge and skills
obtained from mathematics, physics,
chemistry, biology would allow to
find solutions to everyday or more
general problems;

3) learning research practices and
methods that will be needed in higher
education.

Scientific literacy in tertiary education:

While secondary education is meant to
provide students with the general foundations
of knowledge in various fields, tertiary
education aims to develop people’s ability to
continuously update their knowledge in order
to adapt to the requirements of the labour
market [11, p.137].

In table 3 we propose a set of cognitive
competences, which includes elements of the
methodology of researching phenomena, pro-
cesses or behaviours; documentation com-
petences, along with selection, analysis and
synthesis skills of information and data; com-
munication competence, with academic writing
skills and the argumentative exposition of the
research findings. These competencies can be
obtained both within special disciplines, such
as Research methodology and ethics, and well
as within disciplines related to professional
specialization.
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Tabelul 3/ Table 3

Dezvoltarea competentelor cognitive in invataméantul tertiar/
Development of cognitive skills in tertiary education

Ciclul I - Licenta/ Cycle I — Bachelor

Ciclul 11 — Masterat/ Cycle 1l — Master

ecunoasterea esentei si etapelor unei
cercetari stiintifice/ know the essence and
stages of scientific research;

e formularea clara a scopului si obiectivelor
cercetarii/ clearly formulate the purpose
and objectives of the research;

e abilitati de selectare a surselor bibliogra-
fice pertinente/possess the skills of selec-
ting relevant bibliographic sources;

e cunoasterea si aplicarea tehnicilor de rezu-
mare si parafrazare a surselor studiate si
intocmirea unor simple sinteze biblio-
grafice/ know and apply the techniques for
summarizing and paraphrasing the studied
sources and elaborate simple bibliographic
syntheses;

e cunoasterea metodelor generale de colec-
tare a datelor/know the general methods of
data collection;

e cunoasterea metodelor generale de analiza
a datelor/know the general methods of data
analysis;

etrasarea concluziilor din cercetarea efec-
tuatd/ withdraw conclusions from the
carried out research;

e cunoasterea regulilor de redactare a unui
text stiintific/ know the rules for writing a
scientific text;

eposedarea unor abilitdti suficiente 1In
comunicarea academica scrisda si verbald/
possess good skills in written and verbal
academic communication,

e dezvoltarea abilitatilor de comunicare prin
participare la manifestari stiintifice/ deve-
lop the communication skills by partici-
pating in scientific events;

e cunoasterea regulilor elabordrii unei pre-
zentdri eficiente/know the rules of delive-
ring an effective presentation.

e familiarizarea cu functiile si principiile cunoasterii
stiintifice/familiarize with the functions and
principles of scientific knowledge;

e formularea clard a problemei si intrebarii de cer-
cetare, a scopului si obiectivelor cercetarii/clearly
formulate the research problem and question, the
purpose and objectives of the research;

e operarea cu tehnicile de cautare a informatiilor in
bazele de date online/operate with information
retrieval techniques in online databases;

e intocmirea unor sinteze bibliografice mai extinse/
elaborate more extensive bibliographic syntheses;
o formularea ipotezei de cercetare/ formulate the

research hypothesis;

e cunoasterea metodelor de cercetare specifice
domeniului disciplinar/ know the research me-
thods specific to the disciplinary field,

ecxplicarea argumentatd a metodelor de cercetare
aplicate/ give an argumentative explanation to the
applied research methods;

e aplicarea instrumentarului matematic, statistic si
informatic Tn analiza datelor/ apply mathematical,
statistical and computer tools in data analysis;

e demonstrarea creativitatii prin propunerea unui
element de produs, proces sau de organizare/
demonstrate creativity by proposing an type of
product, process or organization;

e trasarea concluziilor si recomandarilor cu referinta
la cercetarea efectuatd/ withdraw conclusions and
make recommendations with reference to the
conducted research;

e posedarea unor abilitati bune de comunicare aca-
demica scrisa si verbald/ possess good written and
verbal academic communication skills;

e transformarea informatiilor din format scris in
format vizual si viceversa/ transform information
from written to visual format and vice versa;

e comunicarea rezultatelor obtinute prin raspunderea
inteligenta la intrebari/ communicate the results
obtained by giving intelligent answers to ques-
tions.

Sursa: elaborat de autor/ Source: elaborated by the author
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Abilitdtile de cercetare, obtinute-trans-
mise Tn cadrul institutiilor de invatamant
superior la nivelul ciclurilor I-11, ar putea fi
considerate urmatoarele:

The research skills obtained-transmitted
in higher education institutions at the level of
cycle I-11 could be considered the following:

Tabelul 4/ Table 4

Abilititile de cercetare formate in cadrul invatiméantului tertiar/
Research skills developed in tertiary education

e de planificare a procesului de cercetare/planning the research process;

e de aplicare a metodelor si instrumentelor de cercetare adecvate solutionarii anumitor
probleme/ applying research methods and tools appropriate to solving certain problems;

e de interpretare a rezultatelor cercetarii si a importantei lor practice/ interpreting the results of

the research and their practical importance;

e de generalizare a rezultatelor cercetarii/ generalization of research results;

o de prezentare a rezultatelor cercetarii sub forma de teze de licentd/ master, de comunicari si
publicatii la manifestari stiintifice/presenting the research results in a bachelor's / master's
theses, speeches and publications at scientific events.

Sursa: elaborat de autor/ Source: elaborated by the author

Insa actori-cheie ai procesului de cer-
cetare-inovare sunt considerati studentii-doc-
toranzi. Desi fiecare dintre ei poseda propria
sa experientd de cercetare, gratie specificitatii
temei investigate, procesul de cercetare
conferd un ansamblu de competente comune
care depasesc diferentele aparente ce tin de
obiectul cercetat. Ele ating toate etapele pro-
cesului de investigare, incepand cu elaborarea
proiectului de cercetare si finalizdnd cu
comunicarea rezultatelor obtinute in cadrul
comisiei de sustinere publica a tezei de doc-
torat. Totodatd, doctoranzii obtin competente
transversale pentru incadrarea ulterioara in
campul muncii, avansare in cariera, lucru in
echipa, gestiunea financiard a cercetarii si a
timpului personal, de respectare a eticii si a
deontologiei cercetarii. In plus, cerintele de
aplicare a interdisciplinaritatii necesitd extin-
derea cunostintelor si cunoasterea cadrului
international al cercetarii.

Competentele, necesare sa fie obtinute
la ciclul Il de studii universitare, sunt rezu-
mate Tn tabelul 5.

However, the key players in the research-
innovation process are considered the PhD
students. Although each of them has his/her
own research experience, thanks to the pecu-
liarity of the investigated topic, the research
process provides a set of common skills that
overcome the apparent differences related to
the researched subject. They reach all stages of
the investigation process, starting with the
elaboration of the research project and ending
with the communication of the results obtai-
ned to the commission for the public defence
of the doctoral thesis. At the same time, doc-
toral students acquire transversal competen-
cies for further employment, career advance-
ment, teamwork, financial management of
research and time-management, respect for
research ethics and deontology. In addition,
the requirements for the application of inter-
disciplinary need the extension of knowledge
and the knowing of international research
framework.

The required competencies to be obtained
in cycle Il of university studies are summa-
rized in table 5.
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Tabelul 5/ Table 5
Progresul in dezvoltarea competentelor de cercetare in invatamantul superior:
studii doctorale/ Progress in the development of research competences
in higher education: doctoral studies

Ciclul 111 — Doctorat/ Cycle 111 — Doctoral studies

e cunoasterea cadrului epistemologic al cercetarii stiintifice/ know the epistemological framework
of scientific research;

e transpunerea unui fenomen, proces sau comportament complex intr-un obiect de cercetare si
problematizarea acestuia/ transpose a complex phenomenon, process or behaviour into a
research subject and its problematization;

e capacitatea de a efectua o analiza bibliometrica complexa a surselor bibliografice in baze de date
notorii/ the ability to perform a complex bibliometric analysis of bibliographic sources in well-
known databases;

e demonstrarea capacitdtii de a selecta, analiza critic si integra multiplele surse de date/
demonstrate the ability to select, critically analyses and integrate multiple data sources;

eintocmirea unor sinteze bibliografice complexe prin trecerea de la abordari descriptive la
abordari analitice/ elaborate complex bibliographic syntheses by moving from descriptive
approaches to analytical approaches;

e operarea excelentd cu procedeele si tehnicile de cercetare/ excellent operation with research
procedures and techniques;

e combinarea optima a metodelor de cercetare, transformare si adaptare a acestora la noi contexte/
the optimal combination of research methods, their transformation and adaptation to new
contexts;

e aplicarea operationalizarii conceptuale/ application of conceptual operationalization;

e aplicarea riguroasd a tehnicilor de esantionare, observare, intervievare, experimentare, anchetare /
rigorous application of sampling, observation, interviewing, experimentation, survey techniques;

e aplicarea instrumentarului statistic avansat, inclusiv a testelor statistice/ application of advanced
statistical tools, including statistical tests;

eaplicarea pachetelor statistice de analizd a datelor/application of statistical data analysis
packages;

e demonstrarea plusvalorii aduse cunoasterii prin propunerea de noi concepte, teorii, metode sau
perfectionare a celor existente; gasirea de solutii pentru probleme teoretice si practice noi/
demonstrate an added value of knowledge by proposing new concepts, theories, methods or
improvement of the existing ones; finding solutions to new theoretical and practical problems;

e cvaluarea impactului si riscurilor masurilor propuse prin cercetare/ assess the impact and risks of
the measures proposed by research;

e demonstrarea fiabilitatii datelor utilizate si a validitatii rezultatelor stiintifice obtinute/
demonstrate the reliability of the data used and the validity of the scientific results obtained,;

eidentificarea limitelor cunoasterii existente in domeniul cercetat si a viitoarelor piste de
cercetare/ identify the limits of the existing knowledge in the researched field and of the future
research paths;

eabilitarea de a scrie articole in reviste stiintifice recenzate/ the ability to write articles in
reviewed scientific journals;

e capacitatea de elaborare a proiectelor de cercetare pentru diferite concursuri nationale si
internationale/ the ability to develop research projects for various national and international
competitions;

e capacitatea de a convinge auditoriul Tn veridicitatea ideilor si argumentelor stiintifice proprii/ the
ability to convince the audience of the veracity of their own scientific ideas and arguments;

eabilitatea de a se integra si a comunica in retele stiintifice/ the ability to integrate and
communicate in scientific networks.

Sursa: elaborat de autor/ Source: elaborated by the author
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Strategiile pedagogice, in cadrul studii-
lor universitare, care permit dezvoltarea com-
petentelor mentionate anterior, sunt:

e prelegerile bazate pe discutii, comen-

tarii si aplicarea instrumentelor IT;

e seminarele bazate pe studii de caz,
reflectate in diverse publicatii si pre-
zentarea proiectelor de cercetare.

Consideram ca aceste abilitati ar trebui
sa fie corelate cu cele care sunt solicitate de
angajatori. Dat fiind faptul ca angajatorii
principali, interesati in competentele stiinti-
fice, sunt institutiile de invatamant superior,
centrele de cercetare publicd si privatd, si
firmele din domeniul hight-tech, autorul a
recurs la rezultatele sondajului international,
organizat in 2010, de Management Job Asso-
ciation si Deloitte Consulting in 8 state:
Franta, Germania, Finlanda, Elvetia, Olanda,
Regatul Unit, Japonia si SUA. Conform aces-
tui sondaj, angajatorii fortei de munca Tnalt
calificate apreciaza, la persoanele recrutate,
urmatoarele 12 competente prioritare:

The pedagogical strategies within uni-
versity studies, which allow the development
of the competences mentioned above, are:

e lectures based on discussions, com-

ments and application of the IT tools;

e seminars based on case studies from

various publications and presentation
of research projects.

We believe that it would be advisable to
correlate these skills with those required by
employers. Given that the main employers
interested in scientific competences are higher
education institutions, public and private re-
search centres and high-tech companies, the
author used the results of the international
survey carried out in 2010 by the Management
Job Association and Deloitte Consulting in 8
states: France, Germany, Finland, Switzerland,
the Netherlands, the United Kingdom, Japan
and the USA. According to this survey, highly
qualified employers value the following 12
priority skills in recruits:

Tabelul 6/ Table 6

Competente si abilitati solicitate de catre entititile din domeniul cercetarii/
Competences and skills required by research entities

Competente de cercetare/
Research competences

Abilitati de management a
proiectelor si time-management/
Project management and time-
management skills

Abilitati personale/
Personal skills

e de cercetare avansata/ con-
ducting advanced research

e de formulare a problemelor
de cercetare/ formulating
research problems

e de analiza si operare cu
instrumente IT sofisticate/
analysing and operating with
sophisticated IT tools

e de a lucra in echipa/ team working

e de comunicare/ communication

e lingvistice/ linguistic

e manageriale si de cultura antre-
prenoriald/ managerial and entre-
preneurial culture

e de evaluare a impactului rezulta-
telor cercetarii asupra mediului si
societatii/ assessing the impact of
research findings on the environ-
ment and society

e creativitate/ creativity

e abordare deschisd/ open
approach

e motivatie/ implicare/
motivation/ involvement

¢ adaptabilitate la schim-
bari/ adaptability to
change

Sursa: elaborat de autor in baza [1, p.6]/ Source: elaborated by the author based on [1, p.6]

Obtinerea acestor competente trebuie si
formeze fundamentul planurilor de studii la
ciclul III al invatamantului tertiar — studii
doctorale. Totodata, devine necesara o core-
lare intre strategiile institutionale universitare

The acquisition of these skills must lie at
the basis of the curricula in the third cycle of
tertiary education — doctoral studies. At the
same time, institutional university strategies
should be correlated (reviewing the course
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(de revizuire a continutului cursurilor si a
metodelor de predare, extinderea participdrii la
stagii si in retelele stiintifice) si strategia
nationald de cercetare: concentrarea potentia-
lului intelectual Tn domenii strategice, sus-
tinerea clusterelor inovationale, mentinerea/
atragerea tinerelor talente in vederea prein-
tampinarii/ reducerii exodului de inteligenta).
Deci, in articolul de fatd, am specificat
ce competente de cercetare sunt necesare
elevilor si studentilor pentru a cunoaste si
explica lumea din jur. Rdmane a investiga
cum sistemele de invatimant pot dezvolta
eficient asemenea competente, acest subiect
fiind, insa, un obiect de studiu independent.
Concluzii

1. Tntr-un context de incertitudine econo-
mica si mutatii tehnologice rapide, de o
importantd majora devine ameliorarea
prin metode eficiente de alfabetizare
stiintifica. Ea permite furnizarea repere-
lor pentru intelegerea schimbarilor in
curs, a oportunitatilor, limitelor si incon-
venientelor, care pot rezulta din acestea.

2. In articolul de fata, alfabetizarea stiin-
tifica este conceputa drept ,,capacitatea
de a cauta, gasi, colecta, analiza, inter-
preta si evalua informatii in vederea
ludrii unor decizii necesare solutiondrii
unor probleme de cercetare”.

3. Premisa de bazad pentru realizarea alfa-
betizdrii stiintifice consta in formarea si
dezvoltarea competentelor cognitive la
toate nivelurile de invatamant — de la cel
primar la cel tertiar. La nivelul invata-
mantului primar, secundar si tertiar
(ciclul I si IT), aceste competente trebuie
sa fie de ordin transversal, in timp ce, la
ciclul 11l al studiilor de doctorat, ele
obtin un caracter profesional.

4. La nivelul invatamantului primar si
secundar, principalele componente ale
competentei cognitive sunt formularea
intrebarilor, observarea, investigarea
prin solutionarea problemelor si comu-
nicarea, ele fiind materializate in anu-
mite abilitati specifice nivelului.

5. La nivelul ciclului T si II al invata-
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content and teaching methods, expanding the
participation in internships and scientific net-
works) with national research strategy: concen-
trating the intellectual potential in strategic
areas, supporting innovative clusters, maintai-
ning/attracting young talent in order to prevent/
reduce the brain-drain.

So far, in this article we have specified
what research skills are necessary for pupils
and students to discover and explain the world
around them. An investigation on how edu-
cation systems can effectively develop such
competencies could also be carried out, but this
is the subject of an independent study.

Conclusions

1. Against a background of economic un-
certainty and rapid technological change,
it is of major importance to improve the
quality and flexibility of the workforce
through effective methods of scientific
literacy. It allows us to provide bench-
marks for understanding the changes that
are taking place, the opportunities,
limitations and inconveniences that may
result from them.

2.In this article, scientific literacy is con-
ceived as “the ability to search, find,
collect, analyse, interpret and evaluate
information in order to make the decisions
necessary to solve research problems”.

3.The basic prerequisite for achieving
scientific literacy is the formation and
development of cognitive skills at all
levels of education — from primary to
tertiary. At the level of primary, secon-
dary and tertiary education (cycle | and

I) these competencies must be trans-

versal, while in cycle Il of doctoral

studies they are more likely to become
professional.

4. At the level of primary and secondary
education, the main components of cog-
nitive competence are the formulation of
questions, observation, and investigation
by solving problems and communication,
being materialized in certain skills spe-
cific to the level.

5. At the level of the Ist and Il cycle of
tertiary education, the cognitive compe-
tences are developed by getting familia-

—
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mantului tertiar, competentele cognitive
sunt dezvoltate prin familiarizarea cu
etapele unei cercetari stiintifice, prin
formularea scopului si obiectivelor cer-
cetarii, prin documentare constientd Ccu
abilitati de selectare, analiza si sinteti-
zare a informatiilor si datelor, prin abili-
tati de scriere academicd si expunere
argumentata a rezultatelor cercetarii sub
forma de teze de licentd/ master, prin
cunoasterea regulilor elabordrii unei
prezentari eficiente. Aceste competente
pot fi obtinute atit in cadrul unor dis-
cipline speciale, cum ar fi Metodologia
si etica cercetarii, cat si in cadrul discip-
linelor ce tin de specializarea profesionala.

. Studiile doctorale au ca scop formarea

cercetatorilor profesionisti si elaborarea
lucrarilor stiintifice complexe, care ma-
joreaza/amelioreaza stocul existent de
cunostinte. Printre competentele avan-
sate de cercetare stiintifica, se eviden-
tiazd urmatoarele: cunoasterea cadrului
epistemologic al cercetarii stiintifice;
capacitatea de a efectua analize biblio-
metrice si sinteze bibliografice com-
plexe; analiza criticd a surselor studiate;
lansarea si testarea ipotezelor de cerce-
tare; cunoasterea profunda si combinarea
optimala a metodelor de cercetare;
aplicarea pachetelor statistice de analiza
a datelor; demonstrarea plusvalorii aduse
stocului existent de cunostinte; evaluarea
impactului si riscurilor masurilor propuse
prin cercetare; demonstrarea fiabilitatii
datelor utilizate si a validitatii rezulta-
telor stiintifice obtinute; abilitatea de a
scrie articole stiintifice in reviste acade-
mice; capacitatea de a elabora proiecte de
cercetare pentru diferite concursuri natio-
nale si internationale.

rized with the stages of scientific
research, by formulating the purpose
and objectives of research, by getting
consciously  informed about the
selection skills, analysis and synthesis of
information and data, by the academic
writing skills and an argumentative
presentation of the research results in a
bachelor’s / master’s theses, by knowing
the rules of delivering an effective
presentation. These competencies can be
obtained both from special disciplines,
such as Research methodology and
ethics, and from the disciplines related
to professional specialization.

. Doctoral studies aim at training pro-

fessional researchers and developing com-
plex scientific papers, which improve
the existing knowledge stock. Among
the advanced competences of scientific
research the following are highlighted:
knowledge of the epistemological frame-
work of scientific research; ability to per-
form bibliometric analyses and complex
bibliographic syntheses; critical analysis
of the studied sources; launch and test
research hypotheses; deep knowledge
and optimal combination of research
methods; application of statistical data
analysis packages; demonstration of
the added value of the existing know-
ledge stock; assessment of the impact
and risks of the measures proposed by
research; demonstrating the reliability of
the data used and the validity of the
scientific results obtained; the ability to
write scientific articles in academic jour-
nals; the ability to develop research pro-
jects for various national and interna-
tional competitions.
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