OPINION

By Assoc. Prof. Radostina Strahilova Vasileva -Tsankova, PhD — Konstantin Preslavsky
University of Shumen, Faculty of Natural Sciences, Department of Chemistry

Re: Dissertation for the award of the educational and scientific degree of "DOCTOR"
on the topic: ""Analysis of the teaching content on zoology of amphibians and reptiles in
lower secondary education in Bulgaria, with remarks on improving the effectiveness of
learning the teaching material", by Pavlina Stilianova Marinova, doctoral student in the
doctoral program: "Methods of Teaching Biology and Health Education." professional field.
1.3. Pedagogy of Teaching..., field of higher education: 1. Pedagogical Sciences. at the
Department of Biology, Faculty of Natural Sciences, Konstantin Preslavsky University of
Shumen.

Scientific supervisor: Prof. Dr. Nikolay Dobrinov Nachev — Konstantin Preslavsky
University of Shumen, Faculty of Natural Sciences, Department of Biology.

1. General presentation of the procedure and the doctoral student

Pursuant to Order No. RD-16-258 of 12.12.2025, T have been appointed to participate
in the Scientific Jury in connection with the procedure for the defense of a dissertation on the
topic: "Analysis of the teaching content on zoology of amphibians and reptiles in lower
secondary education in Bulgaria, with remarks on improving the effectiveness of
learning the teaching material", developed by Pavlina Stilianova Marinova.

The set of materials on paper and electronic media presented by doctoral student
Pavlina Stilianova Marinova complies with the requirements of the Law on the Development
of Academic Staff in the Republic of Bulgaria as well as the Regulations on the conditions
and procedures for acquiring scientific degrees and occupying academic positions at
Konstantin Preslavski University of Shumen.

2. Relevance of the topic of the dissertation

The right to education is a fundamental human right and the key to personal and social
prosperity. In-depth knowledge and skills in natural sciences are a criterion for quality
education and are crucial for a person's ability to develop as an individual. to learn throughout
their life, and to participate fully in society. Competencies in natural sciences are related to
the description and explanation of natural phenomena and the characteristics of living nature,
and to understanding the influence of science on all spheres of human life. In order to guide
and attract young people to the study of natural sciences, schools need to seck answers to the
following basic questions: What is science? What objects does it study? What are the methods
and means for acquiring new knowledge? Raising and discussing these issues helps build a
scientific picture of the world in students' minds and ensures that they understand that the
natural sciences are an important aspect of human culture and therefore of great importance
for the personal development of every young person. The teaching of zoology of amphibians



and reptiles, which is mainly carried out in the 7th grade in the subject "Biology and Health
Education," is part of this understanding, which leads to an increase in the culture of
adolescents and contributes to their individual personal development.

3. Knowledge of the problem in the dissertation

A total of 208 literary sources were studied and analyzed in the dissertation research. 78
of which are in Cyrillic, and the majority of the sources — 130 — are in Latin. This gives me
reason to believe that the doctoral student has the necessary knowledge of the problem under
consideration, which is a very good basis for the overall presentation and structure of the
scientific work.

4. Characteristics and evaluation of the dissertation. Scientific contributions —
definition and analysis in theoretical and practical terms

The dissertation consists of 130 pages. It is illustrated with 3 figures, 9 tables. and 4
appendices. The main text includes the necessary elements: List of abbreviations used,
Introduction (containing the Object and Subject of the study, Hypothesis, Research
methods), five main parts (Sections) — Purpose and objectives, Materials and methods,
Results and discussion; Conclusion, Findings, Scientific contributions, Conference
participation, Publications, Bibliography, and Appendices.

The introductory section defines the object and subject of the scientific research:

The object of this scientific research is defined as: teaching zoology of amphibians
and reptiles within the framework of the school subject "Man and Nature" (5th and 6th grade)
and the subject "Biology and Health Education" (7th—12th grade) in lower secondary and
upper secondary education in Bulgarian schools.

The subject of the study is closely related to the topic of the scientific paper — it is an
analysis of the educational content on the zoology of amphibians and reptiles in lower and
upper secondary education in Bulgaria, with remarks on increasing the effectiveness of
learning the material in terms of its potential for forming knowledge, skills, and attitudes in
the field of biology and health education.

The working hypothesis of the study needs to be differentiated into components,
which are formulated as follows:

- If interactive methods, group work, and extracurricular forms of learning are used in
the teaching of "Man and Nature" (grades 5-6) and "Biology and Health Education" (grades
7-12) uses interactive methods, group work, and extracurricular forms of learning, then we
can expect an increase in the effectiveness of learning the material on the zoology of
amphibians and reptiles. This will contribute to the formation of more lasting and in-depth
knowledge and skills among students in grades 5-12.

- If the teaching content in "Man and Nature" (grades 5-6) and "Biology and Health
Education" (grades 7-12) is supplemented and expanded by developing lesson fragments and



lessons on specific topics from the section "Zoology of Amphibians and Reptiles," including
didactic learning models, applying integrated teaching that combines classroom learning with
outdoor activities, as well as solving learning problems and tasks, will lead to a significant
increase in the effectiveness of students' assimilation of the zoology curriculum.

The methods used in the study are:
* Study of literary sources /Literature review/ on the topic;

* Analysis of teaching documentation on the subjects "Man and Nature" (5th-6th
grade) and "Biology and Health Education" (7th—12th grade);

* Theoretical analysis and synthesis

These methods are used to achieve the theoretical objectives of the study and to
formulate generalizations. Their application allows objective trends to be established.
inconsistencies to be identified, and the foundations of concepts for building hypotheses and
models for testing in practice to be outlined.

* Questionnaire — The questionnaire was used as a tool to establish the level of
knowledge and skills of students in zoology of amphibians and reptiles in middle and high
school, in order to track the changes that occurred as a result of applying the developed
teaching methodology. The survey process is a form of communication and includes several
basic variables: the interviewer (the person conducting the survey), the interviewees
(respondents — the students who answer the questions), the information obtained from them.
which is used for analysis and conclusions, and the situation in which the survey is conducted.

* Statistical methods — use of mathematical approaches to ensure the reliability of the
results obtained.

In the second section, "Purpose and objectives of the study," the doctoral student
clearly and precisely defines the main purpose of the study and the specific tasks for
achieving the stated purpose and for testing the formulated hypothesis /Tasks at the theoretical
and practical-applied levels/.

Research objective: Purpose of the study: to assess the level of knowledge acquired in
General Zoology among students in grades 7 to 12 in the Republic of Bulgaria, as well as to
analyze the teaching content on the zoology of amphibians and reptiles in lower secondary
and upper secondary education, with an emphasis on increasing the effectiveness of learning.

Section Three, '""Materials and Methods," contains six types of studies and research
methods, the most important of which is the questionnaire used as the main tool for assessing
the knowledge and skills of students in zoology of amphibians and reptiles in lower and upper
secondary education. The aim is to track the changes that have occurred as a result of
applying the developed teaching methodology. The other methods used are: Analysis of the
educational content regarding information about amphibians and reptiles in biology and
health education textbooks; Contemporary methods and innovations in biology and health



education teaching; Application of freely available large language models for conceptual
testing in zoology; Observation of the Amphibians Class (low-budget analysis).

In the fourth section, '"Results of the studies and research conducted," the doctoral
student performs a complete and precise Analysis of the educational content by class for
amphibians and reptiles in Bulgarian biology and health education textbooks — historical and
contemporary perspective (published until 2020— in 2014, 2018). The identified shortcomings
and inaccuracies in biology and health education textbooks for the relevant grades, in the
sections on amphibians and reptiles, indicate a need to update the curriculum and apply
effective teaching and learning methods. The use of digital technologies, interactive
simulations, and experiential learning, as well as the planning and organization of field trips,
provide practical experience and a deeper understanding, increase student motivation and
engagement, develop critical thinking and research skills, and support the modernization of
biology education.

In Section Five, '"Discussion", the author makes a strong impression by establishing
a connection between three important factors: theoretical training, the practical skills of
students, and their attitude toward biodiversity. The term "biodiversity" describes the
diversity of life forms, and education plays a key role in its conservation. A number of studies
show that Bulgarian students (mainly ninth graders) have a good overall level of knowledge
in biology and health education, but encounter difficulties in applying it in new situations and
in open-ended questions requiring analysis and logical reasoning. The educational
environment and teaching methods, including practical activities and combined lectures. are
positive factors influencing the acquisition of knowledge and the formation of skills.

Practical activities and the use of models stimulate curiosity and understanding of the
importance of animals for ecological balance. The study shows a good understanding of
commonly studied species, but significant gaps in knowledge about local snakes and turtles.
which highlights the need for practical and interactive training to develop responsible
attitudes towards biodiversity. The fact that more than half of the surveyed students express a
desire for more lessons and practical activities in zoology is a positive indicator of conscious
interest and motivation for more in-depth learning (Abstract of the Dissertation — Table 2).
These results emphasize the importance of education in building an ecological culture and
sustainable attitudes. Measures such as increasing practical and interactive activities,
developing critical and creative thinking, integrating social and environmental aspects, and
professional development of teachers are recommended.

The author's studies largely show a lack of knowledge and skills among students, as
well as negative attitudes towards snakes and positive attitudes and attitudes towards turtles,
which is associated with a willingness to take actions that are in direct violation of the texts of
the Biodiversity Act, the Animal Protection Act, and other regulatory documents. At the same
time, however, attitudes toward the inclusion of lessons devoted to environmental protection
practices in the educational program are strongly positive in both studies — 80% of
respondents answered "Yes" in the Snake Card survey and 84% answered "Yes" in the Turtle



Card survey. "Yes" in the questionnaire about turtles. Similar conclusions have been drawn in
various studies on attitudes towards endangered species.

The comprehensive review outlines two trends: a strongly negative attitude towards
snakes, leading to destructive behaviour due to fear and lack of knowledge, and a positive
attitude towards turtles, leading to the removal of wild animals from their natural habitat and a
low survival rate for these animals.

Conclusion from the above opinion and analysis

Teaching zoology of amphibians and reptiles in biology and health education classes
helps students develop and express an active civic stance. Understanding the essence of the
teaching material offers good opportunities to form a system of knowledge related to the
health culture of students, to learn rules of conduct in laboratory conditions and to comply
with safety techniques when performing experiments. Students can learn about the collective
nature of science and the importance of complying with ethical and moral standards in its
practice. The well-balanced volume and nature of the educational content in the "Biology and
Health Education" classes, as well as the students' cognitive interest in studying nature, allow
for the teaching of the educational content and the acquisition of practical knowledge and
skills by the students to proceed without significant difficulties. The cognitive goals set out in
the curriculum should be fully achievable within the specified actual teaching time. The
Biology and Health Education curriculum offers teachers a good opportunity to use a variety
of approaches, methods, and tools tailored to the age characteristics of the students. In this
regard, the use of digital tools and modern technologies in the learning process is becoming
increasingly important. The use of online platforms and mobile applications in biology and
health education provides significant advantages, such as access to additional resources,
flexibility in learning, and stimulation of critical thinking among students. Extracurricular
forms of learning contribute to a better understanding of the content of textbooks and support
the active acquisition of knowledge and the formation of practical skills.

The results of the surveys clearly show that students are aware of the need for more in-
depth and targeted teaching of zoology. The fact that 60.47% of students support increasing
the number of hours devoted to general zoology, and 54.05% express a desire for additional
practical activities, is a positive signal for educational institutions. Despite the reported gaps
in knowledge, students demonstrate a conscious need for higher quality and more diverse
training, both in theory and in practice. Support for expanding class hours and practical
activities highlights the need to update and enrich the curriculum, which could lead to better
knowledge acquisition and the development of critical thinking in the field of biology and
health education.

Based on the surveys conducted and the analysis of the results obtained. six scientific
contributions (Contributions) have been identified, classified into two groups and
correctly defined: Contributions at the theoretical level and Contributions at the
practical-applied level.



5. Assessment of scientific publications and personal contribution of the doctoral
student

There are five scientific publications related to the dissertation. included in refereed
publications, visible in the global database, two of which the doctoral student is the sole
author (two independent articles). The other three publications are co-authored with the
scientific supervisor and other lecturers. All articles are directly related to the dissertation
research and reflect its main results.

List of participation in scientific forums — enriched with 12 participations of the doctoral
student in scientific forums (conferences) with international participation during the period
from 2022 to 2025, of which: 3 participations — abroad and 9 participations in Bulgarian
national conferences held at the Konstantin Preslavsky University of Shumen.

6. Abstract

The abstract of the dissertation has been prepared in accordance with the requirements and
reflects very well the intent of the research. the main part of the content of the dissertation.
and the claim for scientific contributions.

7. Conclusion

Pavlina Marinova's dissertation convincingly demonstrates that the doctoral student
possesses the necessary theoretical knowledge on the subject under study and demonstrates
the qualities and skills required to conduct independent scientific research.

The dissertation and its accompanying materials fully comply with the requirements of
the Law on the Development of Academic Staff in the Republic of Bulgaria, the Regulations
for the Implementation of the Law on the Development of Academic Staff in the Republic of
Bulgaria, and the Regulations on the Conditions and Procedures for Acquiring Academic
Degrees and Holding Academic Positions at the Konstantin Preslavsky University of Shumen.

Confirming my positive assessment of the doctoral student's overall work and scientific
contributions, I strongly recommend that the esteemed Scientific Jury vote to award the
educational and scientific degree of "Doctor" to lecturer Pavlina Stilianova Marinova in the
field of higher education 1. Pedagogical Sciences, professional field 1.3. Pedagogy of
teaching...
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