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CONCEPTUAL BENCHMARKS OF THE RESEARCH

The relevance and significance of the research topic stem from the
imperative to align education with contemporary learning paradigms, new
curricular orientations and the challenges faced by a society marked by the
exponential advancement of technology, information, and science.

The development of research/investigative competence (CCI) within
Geography teaching is justified through several dimensions: the geographical
dimension, by analyzing major global issues and the interactions between
natural and anthropogenic components of the environment; the transdisciplinary
dimension, by capitalizing on Geography’s compatibility with integrated
approaches to knowledge; the lifelong learning dimension, through
methodologies adapted to continuous learning; the gnoseological dimension,
reflecting the integrated nature of geographical reality.

The Freinetian concept of living geographically supports an active,
experiential, and conscious engagement with surrounding reality throughout
life, integrating educational activities into a continuous and effective learning
process.

While other high-performing education systems across Europe, Asia,
North America and Latin America have already integrated the development of
key science competencies into the Geography curriculum, Romania still lacks
such integration at the high school level. This gap affects the coherence and
effectiveness of the process of developing Geography-specific competencies.

This situation underscores the urgency and necessity of the topic,
aiming to propose solutions for curricular updates in line with European and
international trends. Therefore, the importance of developing key science
competencies within Geography - as scientific knowledge, investigative skills,
and a positive attitude toward science - is essential not only for future specialists
and researchers but also for citizens engaged in community-based research
projects, such as citizen inquiry initiatives.

The research level of the thesis is defined by several key directions
that theoretically and methodologically underpin the concept of Competencies:
educational theory, through the approach to school competencies as outcomes
of the educational system - Cristea S. [3], Vladescu I., Neacsu I. [10], Bontas I.,
Nicola I. [11], Cucos C.; curriculum theory and methodology - Bruner J., Ciolan
L., Borzea E. A.; teaching methods - Cerghit I.; theory of educational situations-
lonel V., Tucu R., Stefan M. [15]; inquiry-based learning models [24] - Kaser
S.S., Halbert J.; cognitive psychology and neuroscience - Joita E. [7], Salavastru
D., Negovan V., Piaget J.; developmental psychology- Verza E., Verza F.,
Neacsu I.; psychology of cognitive mechanisms - Zlate M. [18], Miclea M. [9];
development of scientific thinking- Sanduleac S. [12]; development of strategic
thinking - Bratianu C.; metacognition - Joita E., Jinga 1., Negret L., Fluieras V.;
epistemic cognition - Frumos F.
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In the field of Didactics of Geography, relevant contributions come
from: Schoumaker M., Drumea P., Drumea S., Dulama E. [4], Mandrut O., Dan
S., llinca N. The global definition of school competence is provided by: Tardif
J., Cardinet J., Meirieu Ph., De Ketele J.M., Roegiers X., Scallon G., Jonnaert
Ph., Schon D.A., Zarifian Ph., Le Boterf G., Maciotra D. [23], Decroly E.,
Dewey J., Scriven M., Freinet C., Claparede O.

In Romania and the Republic of Moldova, significant contributions are
made by: lonescu M., Radu L.T. [6], Potolea D., Dulama E., Mandrut O. [8],
Neacsu 1., Golu P., Manolescu M., Hadirca M., Gutu V. [22], Cabac V. [20],
Radu I.T. [6], Stoica A. [14].

The formative aspects of KSC have been studied by: Sclifos L. [13],
Teleman A. [16], Botgros I. and Frantuzan L. [5].

The normative framework of the research is ensured by international,
Romanian, and Moldovan educational policy documents: [25], [26], [27], [28],
[30], [31].

The research aim lies in identifying the theoretical and
methodological foundations for developing CCI, with the aim of designing a
pedagogical model for the development of research/inquiry competence in
Geography at the high school level, as well as the corresponding methodology,
validated through pedagogical experimentation.

The research objectives include:

1. developmentof a conceptual framework for the development of CCl as a key
educational outcome in high school Geography, through the clarification of
fundamental concepts;

2. identificaion of the methodological benchmarks for CCI development based
on the analysis of specialized literature, normative frameworks and pedagogical
models for competence development;

3. conceptualisation of a pedagogical model for the development of
research/investigative competence in Geography in the high school cycle
(MPCCIDGCL) and the associated methodology;

4. validation of the effectiveness of the methodology of CCl (MDCCIDGCL)
elaborated based on MPCCIDGCL, through pedagogical experimentation and
statistical analysis of the results.

General hypothesis of the research: The development of the structural
components of CCI (knowledge, skills and attitudes) will be effective and
relevant within the context of high school Geography if it is grounded in the
MPCCIDGCL and its associated methodology, designed in a systemic and
flexible manner:

o theoretically and methodologically grounded in all aspects of the CCI
development process;

o aligned with a curriculum framework that is thematically structured both
intra and interdisciplinarily;



e modularly planned, according to the stages of the inquiry cycle;

o focused on the action-reflection dimension of formative activities;

e characterized by the implementation of a full investigative cycle and by
the application of the geographical perspective.

The scientific research methodology systematizes: methods for
clarifying epistemological aspects - scientific documentation, the inductive-
deductive method, conceptual analysis, and hermeneutic synthesis for the
deduction and interpretation of pedagogical paradigms and research findings;
reasoning and argumentation; interpretative synthesis; methods for addressing
theoretical issues: modeling, analytic-synthetic methods and comparative
research methods; experimental investigation methods: pedagogical experiment,
observation, conversation, questionnaires and evaluation tests; methods for
analyzing and interpreting experimental data: measurement and statistical
processing of research results.

The scientific novelty and originality of the research are evidenced
by the development of Research/Investigative Competence as a subject-specific
school competence within high school geography, through integrated content
and a characteristic methodology (curriculum design based on learning lines, a
geographical perspective and the use of cartographic supports), conceptualized
as an adaptive power to solve real-life problems curricularized as meaningful
learning situations and developed by students through the stages of an action-
reflection-action cycle, in accordance with MPCCIDGCL and MDCCIDGCL.

The results contibue to solve a significant scientific research
problem pertain to the conceptualization of the MPCCIDGCL and the
experimental validation of the MDCCIDGCL, which has led to the effective
formation of CCl components within the profile of the high school graduate.

The theoretical significance of the research lies in: the elaboration of
a definitional framework for school competence as an aggregate of scientific
knowledge, epistemic knowledge, skills, attitudes and values; the development
of a taxonomy of pedagogical terms related to CCI; the description of formative
elements of CCI as reflected in international geography curricula and in
cognitive psychology and neuroscience (e.g. cognitive scenarios); the derivation
of CCI from the current theoretical and normative educational framework; the
conceptualization of the MPCCIDGCL through six frameworks; the modular
and systemic design of the MDCCIDGCL with an integrated and inquiry-based
approach to curricular content; the description of levels of CCl development
(reproductive, productive-creative, innovative) in relation to cognitive abilities,
types of thinking and types of knowledge involved; the criterion-based
description of CCl components; the examples of task types, research projects
and assessment tests; the drafting of conclusions and recommendations for
future research directions.

The practical value of the research lies in the applicability of the
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MDCCIDGCL to high school education and its high degree of adaptability to
other educational contexts (different school subjects, cross-curricular
approaches), educational levels and curricular content through: the description
of CCI levels and the developmental levels of its components; the modular
approach to designing CCl based on inquiry stages; the systemic approach to the
instructional process of developing CCI; examples of tasks aligned with the
inquiry stages; the development of a typology of geography-specific research
projects; the use of cognitive scenarios to foster the development of knowledge,
skills, attitudes, and values related to investigation throughout all stages of the
inquiry process.

The implementation of scientific results: took place through the
conduct and validation of pedagogical experimentation within “Ghorghe
Cartianu” Technical College, Piatra Neamt, as well as through publishing and
dissemination activities in scientific events.

Publications related to the thesis topic: 31 scientific papers. Articles
in scientific journals from the Republic of Moldova (category B) - 3,
publications at scientific events in the Republic of Moldova (included in the
Registers of scientific events approved by ANACEC) - 4, publications at other
events in the Republic of Moldova - 16, publications at other international events
-4,

THESIS CONTENT

Chapter 1: Theoretical Foundations of the Development of School
Competencies systematically addresses the concepts of school competence, key
science competencies and research/investigative competence within the
Geography curriculum.

The concept of school competence is defined as an aggregate of
disciplinary knowledge, epistemic knowledge, skills, and attitudes, engaged in
an integrated situational context, derived from the curricular themes, and
structured within a reflection-action-reflection cycle. This cycle develops the
human personality cognitively, functionally and behaviorally. The definition
captures the entirety, contingency and dynamic nature of competence, anchoring
it to the goals of education as the final purpose of the system.

The semantic and methodological delimitations and clarifications of
terms such as investigation, research, inquiry, scientific inquiry and scientific
investigation are discussed in relation to various activity environments and
educational systems. Constructing a historical-evolutionary perspective on the
terms in question highlights the characteristics of the structural, functional and
operational components of CCl, as well as its teleological value.

School competence is described as an adaptive power in new situations,
allowing the transition from being a curricular-modelled competence to an active
competence in real-life situations. Various aspects and forms of the educational
situation, significant learning situations, and integration situations that favor the
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development of school competencies are argued. The didactic transposition of
the transfer of expert knowledge into school knowledge, and of functional
knowledge within competencies, is approached through the lens of cognitive
psychology of intellectual mechanisms that enhance the process of transferring
and mobilizing knowledge in new situations. Formative assessment of
knowledge, skills and attitudes is undeniably linked to the inseparable nature
and developmental levels of competencies. The constructivist paradigm
reorients the evaluation from the quality versus quantity of knowledge and
emphasizes the importance of integrated situations in the manifestation of school
competencies.

The graphic representation of the taxonomy of pedagogical terms
within the scope of defining CCl (Figure 1.1), depending on the level of
schooling, the type of action, and the specificity of the cognitive operations and
structures involved in learning, reveals an expansion of the scientific horizon at
the academic stage of scientific discovery, specific to researchers and scientists,
from exploration to investigation and research within the school environment,
practiced consecutively within the cycles of schooling. The scientific horizon, a
term we use to describe the current level of development, knowledge and
exploration in a specific scientific field, reflects the idea that science is a
continuous process of exploration and discovery. The scientific horizon is not
static. It expands as new questions are posed and new answers are found as a
result of ongoing investigations and innovations within the scientific
community.

wic ISCOV

Figure 1.1. Taxonomy of Pedagogical Terms in the Definitional
Domain of Investigative Competence (CCI)

Chapter 2. The Methodological Benchmarks for Developing
Research/Investigative Competence (CCI) in High School Cycle were
elaborated following a study of pedagogical models for developing school
competencies as described in the specialized literature (Section 2.1). These
models include action-based approaches, integrated approaches, reflection-in-
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action and reflection-on-action strategies, stages of investigation and the specific
characteristics of geographical inquiry. They contributed to a deeper
understanding of the addressed concepts. Their visual, statistical-mathematical,
or analogical structuring had both descriptive-explanatory and formative value
for the CCI competency units, which were significant for our research for three
main reasons; domain of interest; school competencies, science competencies,
competencies specific to Geography and investigative competence supported the
taxonomical derivation of CCI at the curricular level; competence units:
geographical-spatial thinking, reflective thinking, and the application of
multiperspective approaches in geographical inquiry guided the design of the
pedagogical model; instructional strategies aimed to increase the efficiency of
the development process for knowledge, skills and research/investigative
attitudes, helped define a methodological framework specific to CCI.

The pedagogical model (MPCCIDGL) is presented in Section 2.2,
(Figure 2.1). It integrates six frameworks that organize the development of CCI:
the theoretical foundation framework of CCI, the curricular normativity
framework, the psycho-socio-pedagogical framework specific to adolescents,
the action-oriented framework, the reflective framework and the framework
corresponding to the high school graduate profile.

1. The theoretical foundation frameworkis established by paradigms,
principle and learning theories that shape the distinctive features of the model.
In developing the model, we adhered to: philosophical, sociological and
psychological axioms that configure reasearch/investigative competence as a
school-based competence, corresponding to the aims of the educational system,
regulated by the quality of social development as embodied in the high school
graduate’s profile; the gnoseological law regarding the scientific content and its
degree of internalization, organized according to general pedagogical and
subject-specific didactic laws, aimed at optimizing learning as a developmental
process of CCI, specifically across its planning-development-evaluation
components; the law of educational system organization, characterized by
efficiency, effectiveness and progress in formal curricular education;
pedagogical principles, subject-specific principles of Geography and principles
inherent to investigation as a scientific research method.

The theoretical foundation of the model was constructed based on a
progressive theory of knowledge building, moving from educational praxis as
defined by the socioconstructivist micro-paradigm, to ontological, action-based,
methodological, and epistemological approaches, culminating in a competency-
based curriculum macro-paradigm that systematizes pedagogical discourse.

2. The curricular normativity framework for the development of CCI
refers to the design of the MPCCIDGCL based on three key principles that
regulate educational practice and guide the teaching-learning-assessment
process, ensuring its efficiency through their strategic and operational value.
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3. The framework of psycho-socio-pedagogical coordinates specific to
adolescence can be leveraged in geographical investigation from the perspectives
of neuroscience, constructivism, genetic processes, moral development and
vocational orientation. Ontogenetically, during adolescence, formal intelligence
and the structures of formal logical thinking, which begin in preadolescence,
become consolidated at the intellectual and cognitive levels. Nicola I. [68, p. 133]
refers to this period as the age of abstract systems and theories, the age of
flexibility in hypothetical-deductive reasoning between the real and the possible,
which supports a growing interest in scientific discovery and the formulation of
constructive abstractions.

4. The action-oriented framework of the MPCCIDGCL is
bidirectionally linked with the reflective framework. According to the Triple
Logic Paradigm [22], proposed by researcher Gutu V., the process of developing
CCl is structured across three distinct levels: the situational framework, the
methodological framework and the evaluative framework, all embedded in a
cyclical context of reflection-action-reflection.

5. The situational frameworkis designed around meaningful learning
situations derived from a problem-based and integrated approach to curricular
content. These are developed as intradisciplinary thematic references (e.g. the
anthropogenic impact on environmental components).

6. The methodological framework is characterized by the modular
planning of the stages in the investigative cycle. Thus, MPCCIDGCL aligns with
the psychomathetic modular teaching model, situated within the realm of
integrated learning.

Frameworks 4 and 5 - the action-oriented and the reflective - generate
concrete transformations in the development of CCI components, which are
articulated as system outputs in Framework 6. When examining the nodal points
of the model, three elements specific to the discipline of Geography emerge as
central to the construction of knowledge: the geographical perspective, the types
of thinking involved and the investigative cycle.

According to Zlate M., scientific thinking, depending on the domain in
which it is applied, is considered thinking in action [18, p. 86], as the student
becomes consciously involved in problem-solving by engaging in the stages of the
investigative cycle and selecting a geographical research perspective. Scientific
thinking evolves into heuristic thinking due to its multiphase and multidimensional
nature [10, pp. 44 - 45], shaped by the cognitive architecture required by the
specific characteristics of each stage in the investigative cycle.

Spatial thinking is the type of thinking that utilizes the qualities of space
as a tool to structure problems, identify answers and articulate solutions, being
intrinsic to the subject matter of the geosciences.

The Investigative Cycle (CI) is conceived as a cognitive scenario, as
described in cognitive psychology “a special cognitive schema,” “a typical
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sequence of events corresponding to a specific context” [7, pp. 215 - 254], which
aligns with a sequence of structured, stage-based investigative activities. These
include: identifying and formulating the research topic, designing the research
plan and appropriate methodology, conducting the investigation itself and
formulating and presenting the findings.Within the proposed model, these stages
are approached cyclically, as the investigator may choose to continue the inquiry,
revisit earlier stages of the investigative cycle and revise certain aspects of the
research.

The geographical perspective is determined by the specific nature of the
research problem as well as the goals and objectives of the investigation. This
perspective may involve spatial, evolutionary or scalar approaches to the
phenomena under study. Geography, as a spatial science, adopts a systemic
approach to analyzing elements and the relationships established among them.

The evaluative framework of CCI focuses on assessing the outcomes
of student-conducted investigations in terms of the depth of development of CCl
competency units, based on criteria-based descriptors, as a measure of the extent
to which educational objectives have been achieved. This framework consists of
evaluation forms and tools that enhance the efficiency of CCI development.

The reflective framework is expressed through the conscious
experience of activity within each stage of the investigative cycle.

6. The framework of CCI components, as represented in the PFAL
model [31], includes knowledge, skills, attitudes and investigative values, which
operate synergistically within the educational process.

2.3. Methodology for Developing Research/Investigative Competence
in Geography in the High School Cycle, developed on the basis of the pedagogical
model (MPCCIDGCL) refers to the the structure of CCl, derived from the domains
of key competences as defined by the European Council and the Education Code.
These frameworks assign to scientific fields specific competences related to
Geography, namely CCI, competency units, and content units.

The objectives of implementing the MDCCIDGCL model were to: ensure
flexibility in developing CCI units by correlating the content units of the school
curriculum with a problem-based thematic reference framework; implement
modular planning of the stages of the investigative cycle and apply cognitive
scenarios involving algorithmic analysis as investigation patterns that leverage the
systemic nature of cognitive operations; tailor investigations to the subject of
Geography by applying a geographical perspective of time, space and scale in
relation to the environment; adopt a cyclical instructional approach to developing
CCl components, following a reflection-action-reflection model; use didactic
strategies aligned with the psycho-pedagogical development of high school
students: scientific investigation, problematization, research projects and
investigation supports; calibrate and diversify tasks through worksheets designed
according to the stages of the investigative cycle; systematize the requirements for
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different types of research projects; implement formative assessment through testing
and summative assessment through the final research project.

The development of CCI in Geography at the high school level is
represented in matrix (Figure 2.2), through the correspondence between cognitive
capacities and types of thinking with the types of knowledge developed
progressively throughout the investigation process. The criterial description of CCI
levels in Geography outlines three levels of CCI, categorized by the depth of
demonstrated knowledge-foundational, functional, internalized and externalized:

= - =
2 o = @ L @ g @
2 of E& E& 2% &
| w S =
2 S5 S=2 £ 2 g = g =2
= = @ L= S = = B z =
23 | BEES =3 £ g Z 2
o= = - = B = B = =2
Concepts. f Mathematical
laws. Skills
ep 2P| principles, f Scientific
E = | theories Investigative
= £ Skills
=48 . .
= o f Literary Skills @
T == o < : S
Processing =] Identification, synthesis and =
= = - . <
and e 2 correlation of basic =
B (] - ) . z
organizing @ | geographical characteristics in &
knowledge the investigative process of the :l-‘
cause—effect type =
- E =
Exploration o Development | Following the 2
and = of simple basic stages of 5
utilization E graphic an E 2
of < organizers: investigation: = =
knowledge Z timelines, data = =
at the =, concept maps. | collection. =
- o . . =
primary = graphs with 1— | processing. =2
level E 2 variables reporting of E.
= results o
=]
Reproductive level s
Explorarea si Use of * Documenting the learning
valorificarea cognitive situation from various
cunoasterii la .gn scenarios sources
nivel -E with the * Designing and conducting
complex = possibility of an investigative approach:
4 knowledge formulating and testing
= transfer worki.ug hypotheses
=20 Development | * Revising arguments —
§ of complex identifying the best solution
= graphic and
cartographic
organizers

Productive-creative level

Cognitive ,

expression =
- =
EE
= &
s e
=%
@ S

cal thinking

perspectives

multiple

Self-regulating personal leaming system
* Application

geographical

Portfolio of scientific solution scenarios
Evaluation of arguments

Innovative level

the High School Cycle

13

Figure 2.2. Matrix of the Development of CCI Components in Geography in

level | - reproductive level: the student possesses all CCI components, enabling them




to carry out an investigative cycle based on a reference example; level Il -
productive-creative level, involves greater responsibility for the investigation.
Knowledge becomes internalized and is expressed through personal interest in
testing hypotheses, identifying geographical perspectives and determining optimal
problem-solving scenarios; level 11l - innovative level requires innovation in
investigation, emerging from the student's curiosity, motivation and passion,
followed by civic engagement and culminating in operational expertise across all
stages of the investigative cycle. Levels | and 11 are intrinsically embedded in Level
I, as the demonstration of geographical expertise through spatial-geographical
thinking presupposes prior development of scientific and investigative thinking.
Similarly, the student's self-regulatory knowledge system develops through complex
engagement with knowledge by completing all stages of the investigative cycle,
employing cognitive scenarios and specific graphical and cartographic analysis
tools. Exploration of knowledge at the primary, functional level involves the use of
functional knowledge aligned with curricular content and the epistemic knowledge
of CCI. The degree of knowledge integration into the learner's internal system serves
as a comprehensive indicator of their CCI level, reflecting their ability to
demonstrate knowledge, skills and attitudes at reproductive, creative or innovative
levels.

The matrix for CCI development in Geography at the high school level is
organized into learning progressions lines in accordance with the concept proposed
by Lindner-Fally M. and Zwartjes L. [24], and aligned with cognitive organizers
specific to the logic of investigative study of content units.The combinatorics of CCl
component development levels, based on the cognitive domain (knowledge and
understanding / application / integration), determines the overall CCI level attained
by students (Table 2.1).

Table 2.1. Levels of Research/Investigative Competence

CCI Level | Development Level of CCI | CCI Components
Components / Cognitive Domain

Reproductive Low Epistemic and
| | | - Knowledge and geographical
Productive-Creative Medium undcl'smllding knm\'ledgc
- Application Investigative skills
- Integration Attitudes and values

The contents of the instructional strategy are utilized based on the matrix
design of the CCl competency units which highlight their: scientific character,
appropriate and specific to Geography competencies, reflecting the scientific domain
of key competencies expressed in educational policy documents; taxonomic nature,
in the formulation of competency units using geography-specific terminology in line
with educational standards; systemic structure, showing the intradisciplinary
interrelations of specific Geography competencies and thematically integrated
content units; concentric (spiral) organization, of content units corresponding to the
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studied subjects, focused on the alignment between the geographical perspective,
cognitive level and the stages of the investigative cycle.

In accordance with the intended objectives, we consider that three
categories of teaching strategies enhance the development of CCI during
Geography lessons: cognitive strategies - aimed at deepening the understanding of
the investigated issues and developing research algorithms for the geographical
environment by practicing mental processes such as analysis, synthesis and
evaluation of information; action-oriented strategies - focused on concrete action
methods, involving practical activities that transform knowledge into applied
skills, such as exercises, problem-solving, algorithmization, practical tasks,
experiments, case studies and research projects; affective-attitudinal strategies -
motivational in nature, influencing how students perceive, become aware of, react
to, and engage in the learning process: they position themselves in the
investigation, investigate and reflect on it.

Explanatory,  conceptual, methodological and  axiological
interdisciplinary correlations (Figure 2.3), in the systemic approach to the
development of CCI focus not on disciplinary content, but on the intellectual,
affective, and psychomotor capacities of the student, according to D’Hainaut L.
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Figure 2.3. The Systemic Approach to CCI Development in Geography

The applicative framework of the methods employed is characterized by a
series of specific instructional approaches: the approach to science teaching
methodology as both a process and instruction based on action methods-learning
through discovery, inquiry-based learning and investigative methods [26]; the
predominance of action-oriented strategies within the procedural-operational model,
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which entails “an authentic activity of systematic and progressive construction of
students’ individual knowledge” [10, p. 89], continuously reorganizing the genetic
and social cognitive operational structures; the use of operational schemes as
fundamental tools of knowledge, facilitating transfer across classes of situations;
incorporating cognitive and practical experiences that involve mental model
structures, specific criteria and indicators. The formation of basic operators of
understanding is characteristic of high school students’ age, described as “types of
mental classifiers, as developers of coordinating models that allow the explanation
of various complex phenomena” [10, pp. 144 - 145]; the perspective of lesson
management conceived as a paideutic microsystem, according to Cerghit ., in which
knowledge is stimulated by the optimal balance between the assimilation of teaching
strategies and alignment with real-life conditions in which a learning situation can
unfold; the thematic contextualization of intra - and interdisciplinary CCI, which
involves a methodological approach expressed through the connection of learning
situations to their social context.

The structuring of the investigative cycle stages within the framework of a
cognitive scenario (Table 2.2), ensures a quasi-automatized investigative behavior
[10, pp. 363 - 364].

Table 2.2. Stages of the Investigative Cycle and Cognitive Scenarios

Stage | Stages of the Investigative Cycle | Cognitive Scenarios
1 Formulating the research problem | Identify / Confront / Expand

2 Formulating the working A testable statement/assumption that responds to the

hypothesis research problem
E | Developing the investigation plan | 3 stages / 3 actions / 3 results / 3 interpretations
4 Data collection Reflect / Organize / Reflect
5 Measurement Diagnosis / Prospecting / Forecasting
6 Representation of the problem Graphic organizers / Correlations / Reflection
space
L7 | Data processing | Purpose / Objectives / Prioritization
8 Data evaluation Recall / Meaning-making / Reflect / Expand
9 Communicating investigation Scientific and geographic language / Visual elements
solutions Key elements / Flexible solution elements

Chapter 3, titled Experimental Validation of the Effectiveness of the
Methodology for Developing Research/Investigative Competence in High
School Geography is structured into several parts. The design of the
pedagogical experiment (Section 3.1), is described step by step, both in terms
of structure and specific methodology, in accordance with the scientific
foundation presented in the first two chapters. The research design was
organized into four stages, each characterized by specific research goals and
objectives:

o the pre-experimental stage includes: an initial diagnostic phase involving the
assessment of the current state of research through analysis of pedagogical
literature, thematic studies, curricular documents and the identification of
geography teachers’ perspectives on the development of CCI; the subsequent
development of specific evaluation tools, legitimizing the reconfiguration of
pedagogical intervention forms; the pilot testing of the Methodology for
Developing Research/Investigative Competence in High School Geography;

o the diagnostic stage aimed to determine students’ initial levels of knowledge
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and investigative skills by administering a pre-assessment test. This test was
developed based on a specification matrix that would later be used for the final
assessment as well;

o the formative stage involved the implementation of instructional activities
within the curricular framework, based on the developed methodology, with the
objective of enhancing CCI competency units; the control stage or statistical-
mathematical validation stage, focused on evaluating the experimental results to
determine the effectiveness of the MDCCIDGCL.

The initial research assessment phase was carried out in accordance with
the structure of the 2020 - 2021 academic year in Romania. It included a series of
steps, the results of which would later serve as the methodological and scientific
foundation for designing the pedagogical intervention program aimed at
developing high school students' CCI in Geography. A needs analysis was
conducted through data and information collection to understand the theoretical
and practical-applicative issues surrounding CCI in the context of school practice,
using a questionnaire administered in October 2020. The questionnaire,
administered via Google Forms to 125 Geography teachers from Romania and the
Republic of Moldova -16.6% teaching at the lower secondary level and 83.2% at
the upper secondary level - had the following aims: to diagnose teachers'
understanding of the structure of CCI, the geographical specificity of the CCI
development process and of effective methodology for developing CCI, as
exemplified through best practices; to identify restrictive aspects encountered
during their initial and continuing professional training in relation to the
instructional process of school competencies, including CCI; to collect
methodological suggestions for pedagogical intervention derived from teachers’
direct classroom experience.

Conceptually, the questionnaire was structured into three levels of
investigation derived from the theoretical and methodological foundations of CCI:
teleological aspects of CCI, exploring teachers' perspectives on fostering a spirit
of inquiry in students and on the axiological dimension of research ethics and
deontology; methodological aspects, focusing on teaching strategies for
developing investigative skills within an investigative cycle, aiming to correlate
these strategies with the specific nature of Geography and with students’
psychopedagogical development level; cognitive mechanisms, addressing the
development of scientific, investigative and spatial-geographic thinking.

The pilot implementation of the intervention program was carried out
between November and June of the 2020 - 2021 academic year, involving 32 ninth-
grade students studying General Physical Geography.

The purpose was to test the program’s effectiveness and to adjust and
optimize it methodologically, in line with scientific content requirements and
students’ psycho-pedagogical development levels, in preparation for subsequent
large-scale implementation. The objectives of the pilot study included: engaging
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students in discussions about the concept of CCl and its development as a school-
based competence within the Geography curriculum; applying the custom-
developed didactic methodology to a small sample, through three research projects
organized using frontal, group, and individual activity formats; observing the
depth of students’ attitudes and values related to research during the
implementation of research projects; conducting qualitative evaluation of the
student-led projects; gathering end-of-year (2020 - 2021) student feedback on both
favorable and limiting aspects encountered in the development of CCI through
research projects.

During the diagnostic stage, the aim was to assess the level of
development of students’ investigative knowledge and skills across the entire
sample involved in the pedagogical experiment. The proposed objectives were:
selection of the Experimental Group (EG) and Control Group (CG), based on
discussions with the teaching staff from class councils, focusing on students'
motivation, learning pace and learning styles. The objectives were: to identify
elements of homogeneity and equivalence between the groups, which were
subsequently verified through statistical processing using the SPSS program;
identification of research variables: Independent Variable (IV) - implementation
of an intervention program for the development of CCI; Dependent Variable (DV)
- represented by effects, expectations and academic outcomes, aiming to enhance
the learning process of curricular geographic content and to develop the
components of CCI. The dependent variable was operationalized through: DV1 -
The ability to understand and apply scientific concepts, themes and research
problems in the investigation of the geographic environment; DV2 - the ability to
solve environmental problems using information represented in graphical and
cartographic formats DV3: The ability to approach investigative elements spatially
and integratively from various geographic perspectives, addressing the problem-
solving aspects of the research theme; DV4 - the attitude demonstrated toward and
within the scientific investigation of environmental issues; selection of specific
curricular geography competencies and their correlation with the identified
research variables; development and validation of evaluation instruments (initial
and final assessment tests), a phase carried out according to the following design:
determining test type characteristics, defining evaluation objectives, designing the
specification matrix, constructing items, creating the scoring rubric, test
administration, grading and results analysis; administration of the test to the entire
research sample, along with the collection and interpretation of results.

The formative experiment (Section 3.2), was conducted as a practical-
applied research project in the students’ natural instructional environment,
adhering to the structure of the 2021 - 2022 and 2022 - 2023 school years, in line
with the scheduled Geography curriculum, which allocates one class period per
week according to the national curriculum framework, and considering the real-
life classroom conditions, including physical classroom settings and student class
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composition. The experiment was carried out in a Romanian upper secondary
educational institution: “Gheorghe Cartianu” Technical College in the city of
Piatra-Neamt. The selected sample consisted of 166 students in the technological
track, and the research followed a before-and-after design, to ensure objectivity
and methodological rigor while minimizing experimental errors throughout all
stages of the study. MDCCIDGCL was implemented only in the experimental
group (EG), composed of 83 ninth-grade students from three different classes. The
control group (CG), also composed of 83 ninth-grade students from three classes,
was instructed using only traditional formative teaching methods. It is important
to note that the ninth-grade students in the 2021 - 2022 academic year belonged to
the first generation in Romania to have studied Geography at the lower secondary
level under the new national curriculum, which includes CCl .Because the
pedagogical experiment aimed to observe the comparative evolution of equivalent
groups, the experimental design is intersubjective in nature.

The objectives pursued in the formative experiment, through the
implementation of the CCI development methodology in Geography classes,
focused on the following:

01 - developing knowledge of the specific elements and required stages of an
investigative cycle or research project: Geographical topic - research theme -
research problem -working hypothesis - investigation plan design - research
methodology selection - forecasts/scenarios;

O, - achieving integrated understanding of geographic content knowledge and
epistemic knowledge related to investigating the geographic environment;

Os; - developing investigative skills corresponding to each stage of the
investigative cycle through activities organized in frontal, group, and individual
formats, in line with the MPCCIDGCL and MDCCIDGCL frameworks;

04 - cultivating attitudes and values specific to research, such as integrity, respect
and openness toward authentic inquiry;

Os - developing spatial-geographic thinking through the application of a
geographic perspective in investigative tasks.

The implementation of the formative experiment (Figure 3.1), was carried
out exclusively with the experimental group (EG) and based on: curriculum
content established by the current Romanian school programs; the frameworks
defined by MPCCIDGCL and MDCCIDGCL,; three stages, corresponding to three
developmental levels of CCI, during which students conducted a total of six
complete investigative cycles; an alternation between formative instructional
activities (FIAs) and formative assessment activities (FAAs) as follows: FIAL -
FAAL - FIA2 - FAA2 (sequential test 1) - FIA3 - FAA3 - FIA4 - FAA4
(sequential test 2) - FIA5 - FAAS - FIA6 - FAAG; a variety of didactic strategies,
educational resources, and instructional formats; the predominant use of an
algorithmic-heuristic teaching strategy, along with inquiry-based learning,
problematization, and problem-solving techniques.
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3.3.  Analysis and Interpretation of Research  Results
Analysis and Interpretation of Findings from the Initial Diagnostic Phase

The teaching experience of educators, the accuracy of their observations
during instructional activities and their knowledge of the students’
psychopedagogical profiles helped identify and explain the difficulties students face
when engaged in research projects and scientific investigations that involve
following an investigative plan (Figure 3.2). Students encounter significant
challenges across all stages of the investigative cycle: using techniques - 85%,
electing the investigation plan - 79%, formulating working hypotheses - 78%,
defining the purpose of the investigation - 73%, performing mathematical
calculations - 42%. The causes of these difficulties are attributed to several factors:
infrequent use of investigative approaches - 91%, teaching methods employed - 78%,
lack of educational resources - 78%, low student interest in the Geography subject -
24%.

Selecting the investigation plan

Using techniques

working hypotheses

Mathematical calculation

Defining the investigation's purpose

Figure 3.2. Students’ Difficulties in Carrying Out the Stages of the
Investigative Cycle in Geography

These results guided the research toward a problem-solving direction by
developing a conceptual framework (MPCCIDGCL) and a methodological
framework designed to structure teaching activities and instructional technology.
The goal was to systematize the understanding of CCI within the Geography
discipline, focusing on the efficiency of its teaching-learning-assessment process.

These results directed the research toward a problem-solving orientation by
developing a conceptual framework (MPCCIDGCL) and a methodological
framework aimed at structuring teaching activities and instructional technology, in
order to systematize the understanding of CCI within the Geography curriculum in
terms of both effectiveness and efficiency of the teaching-learning-assessment
process
Analysis and Interpretation of Results from the Pilot Phase

During the pilot phase, the elaborated methodology based on the
pedagogical model was implemented with an experimental group of 32 students. The
implementation included CCI assessment instruments: initial, sequential and final
tests, along with CCl level indicators and descriptors and an evaluation matrix. These
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tools were subsequently revised, refined, and reorganized in terms of structure,
content, and methodology to ensure alignment between the theoretical research and
the realities of school practice.

Students' feedback was collected via a Google Forms questionnaire after
completing three research projects associated with three investigative cycles. The
questionnaire explored: students’ motivation to engage in the projects, the
importance of investigative tools during the investigative process, the perceived
effectiveness of the investigative methods, and students’ self-assessment of their
level of CCI development.

ossi PRy knowledge FEEEEEE

Prablem-salving approach

10 5 28
Number of Responses

Figure 3.3. Students' Reasons for Participating in Research Projects

The pilot class students justified their active involvement in the research
projects (Figura 3.3), through motivations such as: the opportunity to learn, interest
and passion for the research topic and problem, the possibility to apply knowledge,
the perspective used to approach the research issue and to a lesser extent, the desire
to contribute innovatively. The teacher's support throughout all stages of the
investigation and collaboration with peers remains a key motivating factor. The chart
highlights students' responses regarding the elements involved in understanding,
identifying and formulating the research problem. Each category reflects an essential
pedagogical dimension for active learning, which is specific to geographic
investigation. Discussions with peers and teachers (20 responses, category 5) showed
the highest frequency, being acknowledged by 62.5% of respondents. This suggests
that students view social interaction and communication as key to clarifying and
deepening investigations.

Analysis and Interpretation of Results Obtained During the Diagnostic
Stage (Pre-test)

The design of the statistical data analysis and the interpretation of the results
of the pedagogical experiment were carried out using the SPSS statistical software.
Descriptive analyses provided an overall perspective on the data, comparison of
results between the experimental variables and the two groups (experimental and
control) employed appropriate statistical methods, such as the independent samples
t-test. Effect sizes were calculated to assess the magnitude of the observed
differences. Visual interpretation was supported through the graphical representation
of the results, facilitating clearer insights into the data.
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In conclusion, we can state that the Experimental Group (EG) and the
Control Group (CG) are relatively homogeneous, exhibiting similar distributions.

45 5.0 5.5 X 5 . . . 8.5
Score

Figure 3.4. Histogram of the Density Curves for Initial Test Score Means — EG
and CG

The homogeneity analysis of the two groups highlights that EG is relatively
uniform, with values spread over a significantly narrower interval (approximately
5.0 - 7.5). The concentration around the value of 6.5 suggests a tendency toward
cohesion in this range. CG shows a broader distribution, with consistent densities
between 6.5 and 8.0, indicating a more uniform group compared to EG. The variable
density, peaking around 6.5, may reflect differences in individual learning,
suggesting that students in this group possess varying levels of competence-
potentially resulting from differentiated learning processes or methodologies that
have varying impacts depending on individual learning styles.

Comparison of initial test results between EG and CG across CCI
development levels (Figure 3.5) reveals the following: compared to the means for
VD1 (23.17 for EG and 23.30 for CG), the means for VD2 are significantly higher
(21.77 for EG and 22.01 for CG). This may indicate a more demanding or less
favorable educational context for performance and the general decline in practical
skills warrants special attention; the greater dispersion in this new data set (VD2) -
4.35 for EG and 4.49 for CG - calls for more differentiated pedagogical strategies
while maintaining coherence within the EG group. For VD3, the EG mean
performance (17.23) reflects the group’s overall response to task difficulty,
necessitating level 111 - specific CCI development strategies. The standard deviation
at this level shows a noticeable spread in results, interpreted as a lack of uniformity
in the development of CCI.

The standard error of the mean - 0.52 for EG and 0.51 for CG - indicates
adequate precision of the estimate for both groups. However, the increased
variability in EG suggests the need for greater instructional control. VD3 data
indicates an overall decline in performance compared to VD2, especially within the
experimental group. Therefore, pedagogical interventions should aim to reduce
variability and enhance overall performance.
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From the analysis of the graphs (Figure 3.5, 3.6), several observations can
be made: for the "Knowledge and Understanding” component in the Experimental
Group (EG), the pre-test distribution is concentrated around lower values (15 - 20),
suggesting moderate to low initial performance. The limited variability indicates
uniformity at a low level of achievement. However, in the post-test stage, the
distribution both broadens and clearly shifts to the right, with the highest frequency
in the 20 - 25 range and including higher scores (up to 30). This reflects a clear
improvement in performance. The intervention was effective, contributing to a
general increase in the level of knowledge and understanding and reducing the initial
gap with the Control Group (CG).

Knowledge and Understanding Application Integration
96,3%

95.1% Group
- EC

100

-G

80

72.0% 73.0%

60

Percent (%)

a0

20

0% 0%
Low level Medium level High level Low level Medium level High level Low level Medium level High level

Figure 3.5. Comparison of Initial Test Results Between EG and CG by CCI
Development Levels (% of Students)

Analysis and Interpretation of Results Obtained in the Control Stage (Post-test)

For the "Application" component in the EG pre-test stage, the distribution
is tightly clustered in the lower range (10 - 15), indicating significant difficulties in
this category prior to the intervention. In the Post-test, the distribution shifts
rightward, with the highest frequency appearing around 18 - 22. Higher scores
become more common, indicating an improvement in the ability to apply knowledge.
While the intervention had a positive effect in this category, there is still room for
further improvement, as the scores remain below those of the CG in the post-test.
For the "Integration" component in the EG pre-test, the distribution is concentrated
in the lower intervals (1 - 15), and the low scores indicate difficulties in integrating
theoretical knowledge with practical application and relating it to real-world
problems. In the post-test, the distribution broadens and shifts to the right, with more
frequent scores in the 18 - 25 range. There is a wider spread of results, with more
high scores, indicating a significant improvement. However, the persistence of
greater variability suggests that some students still face challenges in this area.
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Figure 3.6. Comparison of Initial Test Results Between EG and CG by CCI
Development Levels (% of Students)

The three types of statistical data processing descriptive, comparative, and
longitudinal (evolutionary) confirm the research hypothesis, which, at the didactic
and pedagogical level, lies in the development of the components of CCI. Students
demonstrated procedural knowledge through their understanding and articulation of
the following elements: the geographical theme, the research topic, the research
problem, and the methodological sequence of a scientific investigation, as illustrated
by the progression through the stages of an investigative cycle.

Investigative skills were validated through the conceptual resolution and
mathematical calculation of problems related to the surrounding environment.

Attitudes characteristic of scientific inquiry resembling those of a scientist
or researcher, were evidenced through adherence to investigative principles and
ethical values, making it possible for students to construct evolutionary scenarios of
the investigated phenomena.

The development of spatial-geographic thinking emerges as a consistent
thread throughout the cognitive processes employed by students in their
investigations. It is evident in the optimal integration of declarative, factual and
procedural knowledge and implicitly in the expression of the skills and attitudes
specific to investigation within the Geography curriculum.

The ability to know, apply knowledge in meaningful learning contexts and
transfer it (reapply it), within a new investigative cycle, confirms the effectiveness
of the Methodology for Developing Research/Competence in Geography in High
School Cycle (MDCCIDGCL).
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Figure 3.7. Score Distribution for CClI Components in Pre-test and Post-test
for EG and CG

CONCLUSIONS AND RECOMMENDATIONS

The introduction of Research/Investigative Competence in Geography
(CCl), into the high school curriculum in Romania and the Republic of Moldova,
represents an innovative and contextually relevant initiative for today’s educational
landscape. This topic holds significant interest for both educational theorists and
specialists, as well as for geography teachers, as it involves defining a theoretical
and methodological framework aimed at facilitating students’ transition from
school-based learning environments to everyday social reality. Furthermore, the
development of CCI targets educational policy-makers and curriculum developers,
contributing to the adaptation of the school’s educational offer to the dynamic
demands of the labor market. The systemic and integrated development of CCI
supports active citizen participation in community life and provides a solid
foundation for lifelong personal and professional development.

The conclusions of the doctoral thesis synthesize the research findings and
address the fulfillment of the research objectives:
o defining the concept of school competence (1.1), in terms of its structure and
operational mechanisms, within a cycle of reflection-action-reflection and
adopting a systemic approach to instructional situations and to principles and
criteria for assessment, understood as a qualitative evaluation of the depth of
students' acquired knowledge;
e presenting the theoretical and methodological benchmarks investigated and the
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scientific concepts and interpretations of CCI (1.2), analyzed within a historical-
evolutionary framework, allowed for the development of a taxonomy of
pedagogical terms relevant to CCI. It also highlighted the importance of scientific
inquiry in Geography classes and the successive stages of knowledge development
within an investigative cycle from a geographical perspective (1.3). These findings
led to the elaboration of a definitional framework for CCI. Based on the theoretical
benchmarks from Chapter 1 and on both national and European regulatory
frameworks in education, the significance of CCl as a sine qua non competence in
school Geography was substantiated through the lens of action-oriented pedagogy.
This competence is structured around knowledge, skills, attitudes and research
values and is inextricably linked to spatial-geographic thinking as a distinctive
feature in the Field of Learning Achievement Profiles (PFAL).

o the development of the Pedagogical Model for the Development of
Research/Investigative ~ Competence in  Geography in High School
(MPCCIDGCL) (2.2), was prompted by a comparative investigation of
pedagogical models in the Life Sciences, Earth Sciences and Geography
concerning CCI components (2.1). The model incorporates effective elements
from cognitive psychology, epistemic cognition, developmental psychology,
neuroscience, modern science educatio, and the didactics of Geography. The
pedagogical conditions and normative aspects of geographic, didactic and
investigative principles derived from current educational policies enabled
flexibility in the operational component along three frameworks, through the
combinatorial potential of teaching strategies, lesson organization formats and
instructional tools adapted to the stages of the investigative cycle. The reflective
component of the MPCCIDGCL is realized through the implementation of
strategies and scenarios for the evolution of phenomena investigated by students.
e the didactic transposition of the MPCCIDGCL (2.3), required the
comprehensive development of a specific methodology for fostering CCI in high
school Geography. This involved deriving CCI from key competences, designing
learning units along learning pathways and within the structure of geography as a
school subject, modular planning of the investigative cycle stages and learning
units based on an integrated thematic framework and providing examples of tasks
for each stage of the investigative cycle along with levels of guidance for student
inquiry. The teaching strategies leveraged scientific investigation and problem-
solving methods related to environmental issues. The research project was
methodologically constructed both as a process and as a product. As a
methodological reference, its taxonomic systematization included criteria related
to the research problem, types of hypotheses, research strategies, and problem-
solving scenarios. The instructional-educational process was optimized
systemically and integratively at the componential level (teaching-learning-
assessment stages) and structurally at the level of competence units. Thus, CCI
emerges as a well-founded and indispensable component of the high school
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Geography curriculum in both Romania and the Republic of Moldova and
simultaneously as a formative element in the initial training of teaching staff.

The analysis and statistical interpretation of the results from the
pedagogical experiment (3.3), support the following scientific theses:

1. The validation of the experimental research was carried out in accordance
with the descriptors of the developmental levels of CCI components, developed
based on the current performance standards for the subject of Geography in the
Republic of Moldova. This validation was aligned with the specification matrix
constructed for the stages of the investigative cycle. The initial and final
assessment tests measured the same CCI components had the same structure and
number of item types and were statistically validated using SPSS functions.

2. The Pedagogical Model for the Development of Research/Investigative
Competence in Geography in High School Cycle (MDCCIDGCL), developed on
the basis of the pedagogical model - MPDCCIDGCL, was validated through
experimental practice, as the results obtained in the Experimental Group (LE) were
significantly superior to those in the Control Group (LC) at all stages. The general
research hypothesis and the secondary hypotheses were confirmed. The research
conducted within the doctoral thesis effectively addressed the research problem
through the achievement of the proposed objectives in all phases of the
pedagogical experiment.

The applicability of our research innovations in school praxis, during
Geography lessons in formal, non-formal and informal educational activities can be
concretized into the following recommendations:
e modular curriculum design based on macro-mathetic content aligned with the
stages of the investigative cycle: question formulation - data collection - analysis and
interpretation of results - conclusion formulation - reflection;
e integration of cognitive scenarios based on key questions and logical stages and
their use during in-depth lessons, formative assessment sessions or research projects;
o use of investigation worksheets that include diverse investigative supports such
as texts, graphic representations, and cartographic materials;
e engaging students in real-life learning contexts, by investigating issues related to
their local environment;
o inclusion of individual or group research projects in the student portfolio to serve
as both an alternative assessment tool for the depth of the competence attained and
a formative tool for all components of CClI, with potential for scientific innovation;
e lesson planning based on a cyclical reflection-action-reflection model, by
incorporating mini-research projects into each learning unit and emphasizing the
reflective framework of investigation at each stage of the lesson through self-
assessment sheets and reflective journals, aimed at fostering a conscious and critical
relationship with one's own learning process;
o use of formative assessments, based on clearly defined and staged criteria.

In order to address the educational discrepancies between normative
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documents and actual school practices, we recomand:

e to the competent authorities in Romania and the Republic of Moldova: to
implement structural revisions of the high school curriculum framework and develop
a Geography curriculum based on learning pathways, aligned with the principle of
progressive, spiral development of school competences across educational cycles,
following the model of deriving CCI. Additionally, design teaching aids that guide
both the initial and continuous training of teachers in relation to the MDCCIDGCL,
developed on the basis of the elaborated pedagogical model.

e to researchers: extrapolate the results of this study to the development of CCl in
other school subjects, with an emphasis on fostering interdisciplinary approaches for
cultivating students’ research-related knowledge, skills and attitudes.

e to geography teachers and teachers of other disciplines: promote a classroom
culture of research by encouraging scientific curiosity, inviting geographers,
specialists and researchers to engage with students, organizing project exhibitions
and creating local resources and databases useful for future investigations. Further
recommendations include: integrating interdisciplinary research both thematically
and methodologically; creating evaluation tools for CCI such as worksheets, rubrics
and rating scales for assessing its components: spatial thinking, hypothesis
formulation, method selection, data analysis and interpretation and reflective
practice; establishing a spatial thinking lab at the high school level-physical or virtual
learning spaces for research-based learning-through partnerships with universities or
environmental NGOs.

The results obtained in the thesis contribute to solving a significant
scientific problem: the effective development of Research/Investigative Competence
in Geography in the High School Cycle, as a continuation of competence formation
begun in lower secondary education, using a discovery-based learning methodology.
This methodology is grounded in the scientific foundations of the MPCCIDGCL,
whose pedagogical relevance is reflected in the graduate profile of high school
students.

Despite the thesis’s significant contributions, several empirical limitations
can be identified as the small size of the experimental sample relative to the scale of
the research problem, which characterizes the entire Romanian high school
education system and the limited instructional time allocated to Geography in
vocational high schools (1 hour/week), with no concrete compensatory solutions
available through optional courses.

This thesis retains the status of opera aperta offering the opportunity to be
extended and updated in light of new discoveries in the fields of educational sciences
and the didactics of Geography. Teleologically, by contributing both theoretical and
practical knowledge, the thesis supports the development of innovative teaching
approaches tailored to the needs of high school Geography students and aligned with
the demands of contemporary society which emphasizes and sustains lifelong
learning for adults.
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ADNOTARE
DUMITRASCU Doina Maria
Dezvoltarea competentei de cercetare/investigare la disciplina Geografie in ciclul liceal,
teza de doctor in stiinte ale educatiei, Chisinau, 2025

Structura tezei include: introducere, 3 capitole, concluzii generale si recomandari, bibliografie din
261 de surse, adnotare (roména), concepte-cheie, lista abrevierilor, 150 pagini de text de baza, 39 tabele,
30 figuri, 19 anexe, publicatii la tema tezei - 31 lucrari stiintifice.

Cuvinte-cheie: competenta scolard, competentd de cercetare/investigare, competenta de
cercetare/investigare la Disciplina Geografie, competente specifice Geografiei, ciclu liceal, ciclu de
investigare, gandirea spatial geografica.

Domeniul de studiu se refera la didactica scolara pe trepte si discipline de invatdmant si abordeaza
problema dezvoltarii competentei de cercetare/investigare in cadrul ciclului liceal la disciplina Geografie.

Scopul cercetirii rezida in determinarea reperelor teoretice si metodologice ale dezvoltarii CCI,
in vederea elaborarii Modelului pedagogic de dezvoltarea al competentei de cercetare/investigare la
disciplina Geografie in ciclul liceal si a metodologiei specifice, validata prin experiment pedagogic.

Obiectivele cercetirii au vizat: elaborarea cadrului conceptual de dezvoltare al CClI ca finalitate
a sistemului de invatamant la disciplina Geografie in ciclul liceal prin delimitarea conceptelor de baza;
identificarea reperelor metodologice de dezvoltare CCI in baza analizei literaturii de specialitate, a cadrului
normativ si a modelelor pedagogice de dezvoltare a competentelor scolare; conceptualizarea modelului
pedagogic de dezvoltare al competentei de cercetare/investigare la disciplina Geografie in ciclul liceal si a
metodologiei aferente; validarea prin experiment pedagogic a eficientei MDCCIDGCL elaborata in baza
MPCCIDGCL prin analiza statistico - matematica a rezultatelor experimentului pedagogic.

Noutatea si originalitatea stiintifici a cercetirii este obiectivatd de dezvoltarea CCI ca o
competentd scolara specificd Geografiei in ciclul liceal prin continuturi integrate si metodologie
caracteristica (proiectare curriculara pe linii de invatare, perspectiva geografica si suporturi cartografice),
o competentd in act, inteleasd ca putere adaptativa la solutionarea problemelor reale de viata, modelate
curricular ca situatii semnificative de invatare, prin parcurgerea de catre elevi a etapelor unui ciclu de
actiune-reflectie-actiune, conform MPCCIDGCL si MDCCIDGCL.

Rezultate obtinute care contribuie la solutionarea unei probleme stiintifice importante in cercetare
vizeaza conceptualizarea MPCCIDGCL si validarea experimentala a MDCCIDGCL care a condus la
formarea eficienta a componentelor CCI in cadrul profilului absolventului de liceu.

Semnificatia teoreticd a cercetirii: concretizarea unui cadru definitional al competentei scolare
ca un agregat de cunostinte stiintifice, cunostinte epistemice, abilitati, atitudini si valori; conceperea
taxonomiei termenilor pedagogici din domeniul de definire a CCI; descrierea importantei elementelor
formative CCI prezente in abordari curriculare geografice internationale (investigatia stiintifica, ciclul de
investigare, perspectiva geografica, gandirea spatial geografica) si in psihologia cognitiva si neurostiinte
(scenarii cognitive); derivarea CCI din cadrul teoretic si normativ educational actual; conceptualizarea
MPCCIDGCL pe sase cadre care reflectd dezvoltarea componentelor CCI in cadrul profilului absolventului
de liceu; elaborarea modular si sistemic a MDCCIDGCL cu abordare integratd si problematizata a
continuturilor curriculare; descrierea nivelurilor de dezvoltare CCI (reproductiv, productiv-creativ,
inovativ) raportat la capacitatile cognitive, tipurile de gandire si tipurile de cunostinte implicate; descrierea
criteriald a componentelor CCI; exemplificarea de tipuri de sarcini de lucru, proiecte de cercetare si teste
de evaluare; redactarea de concluzii si recomandari pentru directii viitoare de cercetare.

Valoarea practica a cercetarii consta in aplicabilitatea MDCCIDGCL in ciclul liceal si gradul
ridicat de flexibilizare in alte contexte educationale (discipline scolare, abordari transversale), nivel de
scolarizare, continuturi curriculare prin: descrierea nivelurilor CCI si a nivelurilor de dezvoltare a
componentelor sale, abordarea modulara a proiectarii CCI in baza etapelor CI, abordarea sistemica a
procesului instructiv de dezvoltare CCI, exemplificare sarcinilor de lucru conform etapelor Cl, elaborarea
tipologiei proiectelor de cercetare specifice Geografiei si utilizare scenariilor cognitive in dezvoltares
cunostintelor, abilitatilor, atitudinii si valorilor de investigare in toate etapele CI.

Implementarea rezultatelor stiintifice s-a efectuat prin desfasurarea si validarea experimentului
pedagogic in cadrul Colegiul Tehnic ,,Ghorghe Cartianu” Piatra Neamt si prin intermediul activitatii
publicistice si de diseminare in cadrul manifestarilor stiintifice.
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AHHOTAIUA
Jymurpamky [loiina Mapus
Pa3BuTHE HCCI€10BATEIBCKON KOMIETEHIINH 110 reorpaguu B cTapiueii mKkoJe
JliccepTanusi Ha COMCKAHUE YYEHOH CTeNeHH 0KTOPa HayK B 00/1aCTH NeJarornuecknx Hayk, Knmmués,
2025

CTpykTypa JuccepTallMH BKJIIOYAeT: BBEJCHME, 3 TJaBbl, OOMHME BBIBOJABI M PEKOMEHAAILNN,
6ubnmorpaduio (261 MCTOYHNMK), aHHOTALHMIO (HA PYMBIHCKOM SI3bIKE), KIFOUEBBIC MOHSATHS, CIIHCOK COKPAIICHMUI,
150 crpanui; OCHOBHOTO TeKcTa, 39 Tabmui, 30 pucyHKOB, 19 NpHIoKeHHH, MyOIMKaIIHK [0 TeMe AuccepTanu - 31
Hay4Has pabora.

Ienb wWccIeJOBAHUSI @ ONPEICIUTH TEOPETHYECKHE U METOAOJOTMYECKUE OPUECHTHPBI PA3BUTUSL
uccienosatensckoil kommerenimu (MK), ¢ nensio pazpabotku nemarormueckoid moxenu passutus WK mo
reorpaguu B cTapuiei IIKOJE M COOTBETCTBYIOLICH METOMOJOTHMH, HOATBEPXKAEHHONW MeAarorn4ecKuM
9KCHEPHUMEHTOM.

3agaum uccaenosanus: 1. Pazpaborka KOHIENTyanbHON 0cHOBBI pazBuTus MK kak e o6pa3zoBaTesibHOM
cucteMsl 1o reorpagum B cTapiieif IIKoje MyTeM ONpesieieHHs 0a30BbIX IOHATHIL. 2. BelsBneHne
METO/I0JIOTHYECKUX OpHUEeHTHPOB pa3BuTus MK Ha ocHOBe aHanm3a HaydHOW JIMTEPAaTyphl, HOPMAaTHBHON 0a3bl U
Me/[arorH4ecknX Mojesneil (GopMHpOBaHMS MIKOIBHBIX KommereHiwmit. 3. KoHienTyanmsaiust Iefaroradeckoit
MOJICTI Pa3BUTHS HCCIIENOBATENbCKOH KOMIICTCHIMHM IO reorpaguy B CTapmiel IIKOJC M KOHICHTYald3alus
cooTBeTcTBYIOIIEH Meromonorun. 4. IIpoBepka 3(h(EKTHBHOCTH METOAONOTHM DPa3BUThS MCCIETOBATETBCKOM
KOMIIETEHIIMH 110 reorpaduu B crapiueit mkone (MPUKICILT), pa3paboTaHHO Ha OCHOBE T1€JarOrHuecKoi MOIen
Pa3BHTBS HCCIEIOBATENBCKON KoMIeTeHi no reorpadunm B crapieir mkone ([IMPUKI'CI) ¢ momorpio
e1arorM4ecKoro SKCIEepPUMEHTA C UCII0JIb30BAHUEM CTATHCTHKO-MATEMAaTUYECKOr0 aHAJIN3a PE3yIIbTaToB.

HoBu3Ha M HayYHasl OPHTHHAIBLHOCTH HCCIEI0BAHNS BhIpaXatoTcs B pa3paboTke MK o reorpadum kak
IIKOJIBHOM KOMIIETeHIMH, CrenuuIHON Ui Kypca reorpaguu Ha ypOBHE CTapilell IIKOJbI, IOCPEACTBOM
MHTETPUPOBAHHOIO COZACPKAHUS M XapPAKTEPHOH METONOJIOTHH KyPPHKYISIPHOE MPOCKTHPOBAHHUE IO JIHMHUIM
o0yueHust, reorpaduueckasi MepCrneKTHBA W KapTorpaduueckine MaTepHaibl). JTa KOMICTCHIHS Peaan3yeTcs: B
aeﬁcmnn W IIOHUMACTCA KaK aJlanTUBHas CHOCOﬁHOCTb K PELICHUIO pEalIbHBIX KU3HCHHBIX np06neM, KOTOpBIE
TIpeJICTaBICHBI B yIeOHOM IITaHEe KaK 3HAUMMbIe y4eOHBIC CUTYAIlHH, TIPOXOIAIINE Yepe3 ITaIbI IHKIIA «IeHCTBHE—
pednexcus—aeiicraue» B coorserctBun ¢ [IMPUKI'CII 1 MPUKI'CILI.

Ioay4yeHHbIe Ppe3yabTAThI, CIOCOOCTBYIOIIME PEIICHHIO BAXKHOH HAydHOH IIPOOIEMBI, KacaloTcs
konuentyanu3aund [IMPUKI'CII u sxcnepumenTtanbhoit Banmuaammu MPUKICLL, uto npuseino x a¢dexTuBHOMY
(dopmuposanmio komnonenToB MK B cTpykType npoQuiist BHITYCKHUKA CTapIIeii IIKOJIbL.

Teopernyeckoe 3HAYeHHE MCCIENOBAHMS 3aKIIOYACTCA: B KOHKPETH3AIMU OIPEJCNISAIONEH OCHOBBI
LIKOJBLHOU KOMIIETCHIIUM KaK COBOKYITHOCTH HAaY4YHBIX 3HaHPlﬁ, SMUCTEMOJIOTHYECCKUX 3HaHMﬁ, ymex-mﬁ, YCTaHOBOK
U LEHHOCTeil; B pa3paboTke TAKCOHOMHH HENarorH4eckuX TepMUHOB B obxactu onpenenchus UKI; B omucannu
3HayuMocTH (opmupyromux snemeHtoB MK, mpencTaBaeHHBIX B MEXKIyHAapOAHBIX reorpaguyecknx yueOHBIX
noaxozax (HaydyHOE MCCIeI0BaHKe, HCCIIe0BATeIbCKMIl MK, Teorpaduueckas NEpCIeKTHBA, TPOCTPAHCTBEHHO-
reorpaduyeckoe MbIIIIEHHE) W B KOTHHTHBHOH IICHXONOTMM M HEHpOHayKax (KOTHUTHBHBIE CIIEHAPUH); B
BBIBCJICHUHN UK u3 TEKYIIHUX TEOPETUYECKHUX U HOPMATHUBHBIX O6paSOBaTCHbeIX OCHOB; B KOHLENITyaJIu3alnnu
TIMPUKICII mo mrect# paMKaM, OTpakarouum pa3Butue komnoneHToB UK B mpoduie BIMyCKHHKA; B MOIYJIBHON
u cucteMHoi pazpaborke MPUKI'CII ¢ nHTerpupoBaHHBIM M MPOOIEMHBIM TOAXO0JOM K y4eOHOMY COJEPKaHHIO;
B onucanuu ypoBHeil passutus UKD (BocIpoH3BOISLINIA, TIPOYKTHBHO-KPEATUBHBII, HHHOBAILIMOHHBI) B CBS3H C
KOTHHTHBHBIMHU CIIOCOOHOCTSIMH, THUIIAMH MBIIUICHHS W THIIAMH 33J€HCTBOBAHHBIX 3HAHMH; KPHTEPHU OIHCAHUS
komnonentoB MKI'; B pa3paboTke NpPHUMEPOB pPa3IMYHBIX TUIOB 3aJaHHI, MCCIENOBATENbCKUX MPOEKTOB U
OLICHOYHBIX TECTOB; B (JOPMYIIPOBKE BHIBOJOB M PEKOMCHIALMI IO HATIPABICHUAM JaIbHEHIINX HCCIeI0BAHNMH.

IIpakTHyecKas 3HAYMMOCTH HCC/leJ0BaHNs 3aKkIi04aercs B npumenumoctu [IIMPUKICI 1 e€ Bricokoif
aJIANTUBHOCTYU K APYruM o0pa3oBaTeIbHBIM KOHTEKCTaM (Y4eOHbIe IPEAMEThI, MEKIIPEAMETHBIH OIX0), YPOBHSIM
00pa3oBaHus U ydeOHOMY COJEPKAHHIO, YTO obecreunBaercs: - onucannem yposHei MK u sramos passutus eé
KOMIIOHEHTOB; - MOJYJIBHBIM IIOJX0J0M K IpoekTupoBanuio MK Ha OCHOBE ITalOB HCCIIEI0BATEIBCKOTO LIUKIIA; -
CHCTEMHBIM HOJX0I0M K oOydaromeMmy mporeccy Gopmuposanns UK; - npumepamu 3amaHuii pasieneHHBIX MO
JTamaM LMKJIA ¥ CIHOCO0aM COHPOBOXKICHUS HCCIICIOBATENIbCKOM JEATENBHOCTH; - Pa3pabOTKOM THIIOIOTHU
HCCIIEZIOBATEIbCKUX TIPOSKTOB 110 TeorpadMyl U MCIIONb30BaHUEM KOTHUTUBHBIX CIIEHAPHEB IS PAa3BUTHS 3HAHUM,
YMEHHI1, yCTAaHOBOK M IIEHHOCTEH, CBA3aHHBIX C HCCIIEI0OBAHMEM, HA BCEX JTaNax IUKIa.

BHe/penne HayYHBIX Pe3y/IbTATOB OCYIIECTBISUIOCH Yepe3 IPOBEICHUE IIe[arOrHUeCKOro IKCIEPHMEHTa
1 yTBEPIKJICHNE €0 pe3ynbTaToB B TexHnueckom komnemke uM. I'eopre Kapruany, r. ITsarpa-Hsmm, a taxke uepes
nyﬁnukauun 1 y4aCTHE B HAYYHO-IIEAArOTUYECKUX MEPONIPUATUAX.
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ANNOTATION
DUMITRASCU Doina Maria
Developing Research/Investigative Competence in Geography in the High School Cycle,
Doctoral Thesis in Educational Sciences, Chisingu, 2025

The thesis structure comprises: introduction, 3 chapters, general conclusions and
recommendations, bibliography with 261 sources, annotation (in Romanian), key concepts, 150 pages of
main text, 39 tables, 30 figures, 19 annexes. Results published in 31 scientific papers.

Key concepts: school competence, research/investigative competence, research/investigative
competence in Geography, specific competences of Geography in high school level, investigative cycle,
geographical spatial thinking.

Field of study: refers to school didactics across levels and disciplines and addresses the issue of
developing research/investigative competence within the high school cycle in Geography.

The research aim lies in determining the theoretical and methodological foundations for the
development of research/investigation competence (CCl), in order to elaborating a Pedagogical Model for
the development of research/investigation competence in Geography at the high school level, along with a
specific methodology, validated through a pedagogical experiment.

Research objectives are: the development of the conceptual framework of Research/Investigative
Competence in Geography in the High School Cycle, as a key educational outcome from secondary level,
through the delineation of core concepts; the identification of methodological benchmarks for fostering
CCl, based on the analysis of the specialized literature, the regulatory framework, and pedagogical models
for competence development in education; the conceptualization of a pedagogical model for developing
research/investigative competence in Geography at the high school level, along with the associated
methodology; the validation of the effectiveness of the MDCCIDGCL elaborated on MPCCIDGCL through
a pedagogical experiment, using statistical and mathematical analysis of the experimental results.

The scientific novelty and originality of the research are evidenced by the development of
Research/Investigative Competence as a subject-specific school competence within high school geography,
through integrated content and a characteristic methodology ( curriculum design based on learning lines, &
geographical perspective and the use of cartographic supports), conceptualized as an adaptive power tc
solve real-life problems curricularized as meaningful learning situations and developed by students through
the stages of an action-reflection-action cycle, in accordance with MPCCIDGCL and MDCCIDGCL.

The results contibue to solve a significant scientific research problem pertain to the
conceptualization of the MPCCIDGCL and the experimental validation of the MDCCIDGCL, which has
led to the effective formation of CCI components within the profile of the high school graduate.

The theoretical significance of the research lies in: the elaboration of a definitional framework for
school competence as an aggregate of scientific knowledge, epistemic knowledge, skills, attitudes and
values; the development of a taxonomy of pedagogical terms related to CCI; the description of formative
elements of CCI as reflected in international geography curricula and in cognitive psychology and
neuroscience (e.g. cognitive scenarios); the derivation of CCI from the current theoretical and normative
educational framework; the conceptualization of the MPCCIDGCL through six frameworks; the modular
and systemic design of the MDCCIDGCL with an integrated and inquiry-based approach to curricular
content; the description of levels of CCI development (reproductive, productive-creative, innovative) in
relation to cognitive abilities, types of thinking and types of knowledge involved; the criterion-based
description of CCI components; the examples of task types, research projects and assessment tests; the
drafting of conclusions and recommendations for future research directions.

The practical value of the research lies in the applicability of the MDCCIDGCL to high school
education and its high degree of adaptability to other educational contexts (different school subjects, cross-
curricular approaches), educational levels, and curricular content through: the description of CCl levels and
the developmental levels of its components; the modular approach to designing CCI based on inquiry
stages; the systemic approach to the instructional process of developing CCI; examples of tasks alignec
with the inquiry stages; the development of a typology of geography-specific research projects; the use ol
cognitive scenarios to foster the development of knowledge, skills, attitudes, and values related to
investigation throughout all stages of the inquiry process.

The implementation of scientific results: took place through the conduct and validation of pedagogical
experimentation within ”Ghorghe Cartianu” Technical College, Piatra Neamt, as well as through
publishing and dissemination activities in scientific events.
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