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BIOGRAPHICAL DATA OF THE DOCTORAL STUDENT

Eng. Irina Ivanova Mishkova-Yotova is currently an assistant professor in Methodology of
Information and STEM Technology Education at the Department of Information and Teacher
Training, Thracian University, Stara Zagora. She was a senior teacher in the town of Galabovo,
Stara Zagora region. She graduated from the Higher School of Telecommunications and Posts in
Sofia (professional bachelor's degree in ,,Communication Technology and Technologies®) and the
Technical University of Gabrovo, where she obtained a master's degree in ,,Communication
Technology and Technologies®. Since March 2024, she has been a doctoral student in the doctoral
program ,.Preschool and Primary School Pedagogy®, professional field 1.2. Pedagogy at the
Burgas Free University. She is the author of 16 publications, 1 of which she co-authored and was

published in an edition indexed in the Web of Science.

GENERAL CHARACTERISTICS AND CONTENT OF THE DISSERTATION

The dissertation is presented in total by 384 pages, of which the main text — 271 pages (13
pages of literature) and 89 pages of appendices. It is structured according to the canons of academic
architectonics: introduction, four chapters, conclusions and conclusion, scientific contributions (3
pages), literature, list of tables and figures in the text (8 pages) and appendices.

The introduction presents the author's reasons for choosing the dissertation topic and its
relevance. It includes in a compressed form the main ideas related to the implementation of

STE(A)M-based training through the educational room of riddles in the primary educational stage



(4th grade). An organic part of the introduction are the research methodology and expected results.
It logically presents the object, subject, purpose of the study and the main tasks. In general, the
introduction introduces what is to come in the dissertation research. It would be good if the
introduction contains a literature review on the topic of the dissertation research.

The first chapter presents the theoretical formulation of the problem. It contains 3
paragraphs. The first paragraph describes the emergence and essence of STE(A)M training,
approaches to its integration into the learning process, the advantages of STE(A)M training, the
skills it develops, the elements of its successful implementation and the use of the STE(A)M
approach in primary school education. The second paragraph examines innovative educational
technologies, game-based learning and gamification in the learning process. The educational riddle
room is presented and the theoretical technological model for STE(A)M-based training through an
educational riddle room in the primary education stage (4th grade) is described. The third
paragraph addresses the physical and cognitive characteristics of students at the primary education
stage.

The second chapter is devoted to the organization and methodology of the experimental
study. It presents the theoretical and experimental parameters of the study - the goal and objectives,
the object and subject, the research hypotheses and approaches to their proof, the stages of the
study and the target groups.

The third chapter presents the analysis of the results of the experimental study.

The fourth chapter describes the methodological guidelines for implementing the ,,Educational

Room of Riddles* model in a pedagogical and methodological aspect.

RELEVANCE AND SIGNIFICANCE OF THE PROBLEM

The issue under consideration is relevant and significant in the context of 21st century
education. STEAM is an expanded version of STEM education that includes the arts to support
creativity and innovation in the learning process. The goal is to develop integrative skills such as
critical thinking, problem solving, creativity and interdisciplinary connectivity - skills critical for
the 21st century. At the initial stage of education, the STEAM approach supports the early
formation of scientific literacy, curiosity and skills for solving real problems by combining
different scientific fields. The educational Escape room is a game scenario in which students solve

puzzles by applying knowledge and skills from different scientific fields. It is associated with



active learning, gamification, real challenges, teamwork and communication. It is in line with the
theory of experiential learning and the constructivist approach in education, which emphasize the
importance of active participation for in-depth mastery of the learning content. Its significance for
the initial educational stage is associated with increasing students' motivation and interests in the
educational material, increasing activity and concentration through a combination of games,
competition and purposeful learning. The educational Escape room develops critical thinking and
logical skills, problem solving, cooperation and communication, creativity in applying scientific
concepts in a game context. These skills are the basis of STEAM competencies, as they integrate
interdisciplinary knowledge in solving integrated tasks. It contributes to active and personalized
learning by allowing individual adaptation of challenges according to the needs of students,
making the learning process more practical, more vital and meaningful. This is important for the
initial stage of education, where curiosity and experience are key drivers of learning. The
combination of STEAM education and the educational puzzle room is a relevant and significant
topic, as it responds to global educational priorities for the development of creative and adaptive
skills, makes the educational environment more engaging and motivating for students, prepares
them for complex interdisciplinary tasks and modern contexts, while strengthening fundamental
knowledge and skills in science, technology, engineering, arts and mathematics. In the context of
the digitalization of education and the need to implement innovative pedagogical practices, the
educational puzzle room is established as an effective tool for implementing STEAM-based
learning in the primary education stage. This approach responds to modern educational policies
aimed at the formation of functional literacy, lifelong learning skills and adaptability to a
dynamically changing environment. At the primary stage, where students perceive the world
holistically, rather than fragmentarily by subject, the educational puzzle room allows for natural
integration of content from different STEAM areas. The importance of implementing STEAM
education through the educational puzzle room is also manifested in the development of students'
socio-emotional skills. Teamwork, role allocation, mutual support and responsibility contribute to
building a positive learning environment, increase confidence and develop cooperation skills at an
early school age. In this context, the implementation of the educational puzzle room within the
framework of STEAM-based education at the primary stage is not only relevant, but also

pedagogically justified.



SCIENTIFIC AWARENESS OF THE DOCTORAL STUDENT

The author is well acquainted with the literature on the topic. His theoretical reasoning is
the result of a study of 140 sources, of which 46 are in Cyrillic, 77 in Latin, 17 are web-based
(including regulatory documents and Internet resources). Irina Mishkova-Yotova is well
acquainted not only with Bulgarian, but also with world literature, and this enables the author to
sufficiently correctly substantiate and argue her main theses. The propositions that are advocated
are both classical and from the latest publications after 2000. Irina Mishkova-Yotova has supported
her work with original works by foreign authors. This representative scientific argumentation of
the text wins the trust of the user of such information and supports the conclusions in the

dissertation.

CONCEPTUALITY, EVIDENCE AND PRACTICAL SIGNIFICANCE OF THE
DEVELOPMENT.

The dissertation is a completed author's concept, in which new aspects of the issue under
consideration are also envisaged. The author ciearly and convincingly expresses and argues his
position. The dissertation is characterized by successful analyses, specific evaluative nuances and
original contemporary reflections, a purposeful author's approach and scientific style. It is at a high
professional level and shows knowledge of the different aspects of the issue under consideration.
The practical significance of the work is great. After adaptation, it can be successfully used in

other levels of education.

OBJECT, SUBJECT, GOALS, TASK, METHODS AND HYPOTHESES OF THE
RESEARCH
v" The introduction precisely formulates the object, subject, goal and tasks of the overall
study. The methods of the overall study are not stated, except for the pedagogical
experiment and the survey method, which are mainly related to empirical research.
Experimental research must have its own subject and tasks, which are different from the
subject and tasks of the overall study (in the empirical study, the subject and subject of the

overall study are repeated).



v" The hypotheses are correctly formulated, they are stated as implicative judgments, they are
realistic and can be verified using the tools proposed in the dissertation.

v" Although they are not stated in the introduction, various research methods were used in the
dissertation. The tools used to implement the experimental study are adequate and goal-

oriented.

RESEARCH DESIGN
An experimental study was conducted, in which several target groups were identified:

v' 62 4th grade students studying in primary, secondary and secondary schools, from a large

city, a medium-sized city and a village;

v' 20 teachers, with different educational levels, different work experience and different

professional qualifications;

v' 42 parents, with different education levels, different work experience, who live in a large

city, a medium-sized city and a village.

The total number of people participating in the experimental study is 124.

The study design is distinguished by a strict semantic organization: the conceptual framework
and methodological parameters of the study are appropriate. All components (goal, hypothesis,
tasks, object, subject, contingent, criteria and indicators) are available, precisely formulated, in
subordination to the topic, in accordance with each other, forming the concept and location of the
research procedure. It is striking that the methods are well chosen and selected, and the research
tools are successfully constructed: academic achievement tests, significance tests, questionnaires
for teachers, students and parents, expert assessment card, observation protocols, content analysis
of documents, t-test, Cochrane Q-test, Friedman test.

A pilot test of the tools was conducted to verify its reliability and applicability in the context
of the empirical study.

The data from the empirical study are presented correctly. The results are visualized in tables
and through diagrams and graphs. The empirical results impress with their scope and internal
coherence. They are presented objectively, taking into account the contrasts, probabilities, caution
and contradictions in the answers. Regarding the conclusions - they are substantively correct and
stem from the results of the study, they are not trivial and banal. A new technological, theoretical

and practical model for implementing STE(A)M-based learning through an educational riddle



room in the primary educational stage (4th grade) is proposed, which is an author's development

and can be verified in practice.

CONTRIBUTIONS TO THE DISSERTATION

In a theoretical sense, various ideas, concepts and good practices related to the application
of the STE(A)M approach in combination with the educational riddle room have been analyzed
and summarized. An author's technological, integrative model of STE(A)M-based training and
educational riddle room has been developed. A methodology with quantitative, qualitative and
statistical tools for testing the model has been developed.

In a practical plan, a technological model for the implementation of STE(A)M-based
training through an educational riddle room in the primary educational stage (4th grade) and
methodological guidelines for implementing the model in school practice have been developed.
The three developed games ,,Room of Riddles: A Cruise Ship Cruise, In Pippi's Kitchen with
Tommy and Annika, Sanitaries in the Forest“, presented in Appendices No. 1, 2 and 3, can also be
accepted as practical and applied contributions. These are methodologically sound, emotionally
saturated, integrative educational tools in the context of interactive learning, which support the
activities of teachers in various scientific fields and activate and engage students to be active

participants in the learning process, through the use of technologies and the game approach.

ASSESSMENT OF SCIENTIFIC CONTRIBUTIONS

The scientific self-assessment of the contributions adequately reflects the achievements.

PUBLISHMENTS ON THE DISSERTATION AND ABSTRACT

The publications of Irina Mishkova-Yotova are subordinate to the topic. The list includes
a total of 4 publications, of which 3 are independent and 1 is co-authored with M. Aleksieva and
T. Kolarova. All publications are in Bulgarian. Of the listed articles, 3 have been published in
scientific journals (one electronically), 1 in a yearbook.

The abstract projects the content of the dissertation work and follows its logic, objectively

reflecting the theoretical, research and practical aspects of the problem.



NOTES AND QUESTIONS ON THE DISSERTATION

v' In terms of content, the dissertation work is slightly unbalanced, in favor of the
experimental part. I accept this as a positive, since some of the main contributions stem
from the experiment performed.

v’ The language and style are precise, consistent with science, the dissertation is readable. In
order to make the text even more qualitative, it is advisable to avoid parasitic words and
Russianisms. Only the present historical tense should be used.

v’ A quality text is presented with the possibility of practical application in school education.
The author's model is clear, well-structured and logically justified. Its practical value is
great. It represents a universal matrix that can also be used in higher levels of education.

v An impressive experiment has been conducted. Worldwide, in the last 10 years, almost no
pedagogical experiments have been conducted, but mainly ascertainment experiments with
small samples. The tools have been selected very precisely, the criteria and indicators are
specific and goal-oriented. The research is organized in a clear, defined sequence and
logically linked stages. In the experimental study, serious statistical processing of the
results was also made.

v" The conclusions after each chapter, which are reasoned and stem from the concepts referred
to in the text, make a very good impression.

v On p. 42 and 43, the dissertation describes innovative teaching methods and new training
methods. None of those presented in the text is a training method - approaches,
technologies, training techniques, processes are referred to.

v" In paragraph 1.3.3. Cognitive (cognitive) development of students in the initial stage of
education (from p. 89 to p. 97) the literary sources used are a little outdated. Currently, in
primary school there are representatives of the Alpha generation, which exhibits very
different cognitive characteristics from those presented in the text.

v 1t would be good to include 1-2 conclusions arising from the theoretical part in the
conclusion, as well as to make recommendations.

v" The place of scientific contributions is in the abstract.

v The notes made do not reduce the overall high assessment of the text of the dissertation,

but are intended to support the further intention of the work of Irina Mishkova-Yotova.



QUESTIONS: 1.) What are the negatives of STEAM-based education? 2.) On p. 12 in the
dissertation it is written: ,,This approach (STEAM - b.m.) is recognized as one of the leading
methods for preparing teachers for the dynamically changing requirements of modern society®. Is
STEAM an approach or a method? 3.) Educational Room of Riddles what is a technology, method,

approach, educational environment (in the dissertation research it is defined in different ways)?

RECOMMENDATIONS FOR POPULARIZATION OF RESULTS

In connection with the popularization and dissemination of the results, it is recommended
that they be published in the form of an independent monograph. In order to make the results of
the study more visible, it is good to publish them in publications indexed in Scopus and Web of

Science.

CONCLUSIONS
v In terms of its structure and content, in terms of its conceptual design, scientific breadth
and depth, the work of Irina Mishkova-Yotova is an independent and original scientific
work.

v" The results achieved in the dissertation research can be considered scientific contributions

of the candidate.

v" The foundation of the substantiated conclusions and conclusions are the results of the

study, which are inherently reliable and relevant.

v' The dissertation work meets the technical standards for the formation of this type of

scientific work.

Overall, the dissertation meets the requirements for this type of research. It protects the criteria
for heuristic significance, for structure, for scope capacity, allows for deriving assertions, has
internal coordination and is balanced in the sequences.

The candidate fulfills the minimum national requirements for the educational and scientific
degree "doctor". I have no doubt of plagiarism in the scientific work and publications. Based on
the demonstrated qualities and skills, the proven scientific contributions and original
achievements, I give my positive assessment of the conducted research, presented by the above-
reviewed dissertation work, abstract, achieved results and contributions, and I propose to the

esteemed scientific jury to award the educational and scientific degree "doctor" to Irina



Mishkova-Yotova in the field of higher education: 1. Pedagogical Sciences, professional field 1.2.
Pedagogy (Preschool and primary school pedagogy).
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