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A total of 8 publications were submitted for participation in the announced competition for
"associate professor", which address problems in the following main areas:

1. Intelligent methods for objective evaluation.

2. Steganographic protection of information.

3.1. Uzunova-Dimitrova, B., (2022), Knowledge Assessment with Artificial Intelligence
Methods, University Publishing House Bishop Konstantin Preslavski, Shumen, 2022, ISBN: 978-
619-201-657-9

Abstract:

This monograph expands scientific knowledge in the field of assessing the acquired
knowledge and skills of learners in various educational institutions. Education is one of the main
sectors in the public sphere of modern societies. It also performs important social functions,
transferring knowledge, skills, competencies, habits, attitudes and values from generation to
generation.

The aim of the monographic work is to systematize and expand knowledge in the field of
assessment, using developed intelligent methods for objective assessment of acquired knowledge of
students. To achieve this aim, a study and analysis of the methods used in practice for assessing
students' knowledge was conducted. The possibilities for the application of artificial intelligence
methods for objective assessment in testing students were studied. The methods for creating
intelligent systems for assessing tests, essays, coursework and diplomas were also studied. work in
the higher one’s schools with opportunity for the use them in the systems for management and control
on the training.

The knowledge acquired and assimilated by the trainees is actually reflected in the acquired
assessment, which is also objective. Intellectual methods for assessing knowledge have been studied
and the possibilities for objectification of the assessment of essays, course and diploma theses,
practical assignments and in testing through the application of artificial intelligence methods have
been analyzed.

7.1. Uzunova-Dimitrova, B., The one-parameter quick model : a bridge between test theory
and assessment practice , Journal of Lifestyle and SDGs Review . Vol . 5 No. 7, ISSN 2965-730X,
SJIR (2024): 0.1, DOI: https://doi.org/10.47172/2965-730X.SDGsReview.v5.n07.pe07132, August
2025.

Abstract:

The study demonstrates how the one-parameter Rasch model, based on item response theory
(IRT), provides an objective and comparable assessment through measurement invariance. The
relationship between task difficulty and participant competence is analyzed, using fit statistics (Infit
and Outfit) to verify the reliability and validity of the results.

The results show that the Rasch model offers consistent and unbiased measurements,
independent of specific respondents or tasks. The study highlights its advantages over traditional



methods and proves its value as a reliable tool for objective assessment in the social and educational
sciences.
The research is related to direction 1.

7.2. Uzunova-Dimitrova, B., Zhelezov, S., (2024), Application of the one-parameter Rasch
model this quality education through evaluation and survey analysis , TEM Journal . Volume 13,
Issue 3, pages 2534-2543, ISSN 2217-8309, SJR (2023): 0.240, DOIL: 10.18421/TEM133-79, August
2024, (Scopus)

Abstract:

The study aims to analyze and compare students' attitudes towards teaching and assessment in
higher education after the pandemic. The teaching materials used are examined - both in face-to-face
and online learning - and their role in the acquisition of knowledge. Teaching and testing methods,
student participation in the learning process and the use of digital resources to support learning are
also analyzed. For this purpose, a survey was conducted among students over the course of a year,
which examined their preferences for face-to-face or online learning and assessment. The results
obtained were processed using the one-parameter model of Georg Rasch, and for greater reliability
and comparability, two control questions were included in the survey.

The research is related to direction 1.

7.3. Uzunova-Dimitrova B., Paraskevov, H., Zhelezov, S., Objective assessment during a
pandemic, TEM Journal, Volume 12, Issue 1, pages 303-308, ISSN 2217-8309, SJR (2022): 0.230,
DOI: 10.18421/TEM121-38, February 2023, (Scopus).

Abstract:

During the pandemic, the need arose for new ways to objectively assess the knowledge of
learners. By applying different criteria and grammatical rules for decision-making, the problem of
informal assessment in unstructured situations was addressed using different approaches. The present
study aims to assess and compare the knowledge and competencies of learners acquired through
online learning material and subsequent online assessment. The results of a test assessment and a
developed course project in the discipline "Web Technologies" are compared. For this purpose, a
formalized approach using the one-parameter Rasch model and fuzzy criteria assessments was
applied. This model allows its integration into electronic learning platforms to increase the objectivity
and reliability of assessment.

The research is related to direction 1.

7.4. Uzunova-Dimitrova B., (2025), Multi-Criteria Fuzzy Inference System for Objective
Assessment in Higher Education Institutions, TEM Journal. Vol.14, No.4, pages 3470-3479, ISSN
2217-8309, (Q3, sjr 2024: 0.240), DOI: 10.18421/TEM144-53. (Scopus).

Abstract:

The current challenges facing the assessment of students' knowledge, skills and competencies
in the context of digitalization, distance and hybrid learning are examined. In response to the
limitations of traditional assessment approaches, an innovative model for sustainable assessment is
proposed, based on fuzzy logic, fuzzy analytical hierarchical process (FAHP) and fuzzy-based
formative assessment of competencies (FLFCA). The model integrates both quantitative indicators
(number of visits, completion of assignments) and qualitative factors (form of training, social and
economic conditions), taking into account the subjective expert judgments of teachers.

Through a system of linguistic variables, fuzzy sets, IF-THEN rules and the use of fuzzy
entropy, a flexible and adaptive decision-making mechanism is built, aimed at an objective and long-



term oriented assessment of the acquired knowledge. The analysis shows that the most significant
influence on the sustainability of knowledge is student engagement (visits and assignments), the form
of teaching, as well as socio-economic factors. In conclusion, it is emphasized that the proposed
FLFCA model is an effective tool for pedagogical diagnostics and support of sustainable educational
practices, contributing to increasing objectivity and transparency in the assessment process in higher
education.

The research is related to direction 1.

7.5. Uzunova-Dimitrova, B., Zhelezov, S., Kordov, K., Nachev, A., Stoyanova, T. and
Pavlova, D., Study of the efficiency coefficient of the steganography embedding in text containers
using the letter replacement method, 3rd International Conference him/her Control Systems,
Mathematical Modeling, Automation and Energy Efficiency (SUMMA), Lipetsk, Russian Federation
, pp . 680-684, DOI: 10.1109/SUMMAS53307.2021.9632190 (2021) (Scopus).

Abstract:

This publication examines the effectiveness of steganographic algorithms that use the method
of character substitution in text containers. This steganographic approach is based on the direct
replacement of visually similar letters from different languages and depends on the number of such
identical characters in the text. The effectiveness of text containers is assessed by statistical analysis
of texts of different lengths, taking into account the average number of characters suitable for
substitution and the length of the secret message that can be embedded. The study was conducted on
texts in Bulgarian and Russian.

The research is related to direction 2.

7.6. Uzunova-Dimitrova, B., Zhelezov, S., Paraskevov, H., An approach for hiding

steganography data within web applications, Journal of Engineering and Applied Sciences 12(8), pp.

8251-8255, SJIR (2017): 0.163,
DOTl:https://medwelljournals.com/abstract/?doi=jeasci.2017.8251.8255, 2018, ( Scopus).
Abstract:

The article aims to present a steganographic method for information protection that uses the
property of web languages to be insensitive to whitespace in the program code. An improved
algorithm for hiding data in these spaces is proposed, providing greater embedding capacity compared
to existing methods. Experimental results show that the embedding efficiency of the new approach
increases by over 198% in certain cases.

The research is related to direction 2.

7.7. Uzunova-Dimitrova, B., Paraskevov, H., Zhelezov, S., Robustness of the secret message
in stego file against flip and rotation attack, Annals of the Academy of Romanian Scientists: Series
him/her Mathematics and its Applications 9(1), 2017, pp. 5-16, (SJR 2015 - 0.141)

Abstract:

The paper presents an algorithm for protection and robust extraction of secret messages from
Steg files subjected to various active attacks such as IP, Rotate or their combinations. The algorithm
is based on a modified LSB method and uses analyses such as PSNR, embedding efficiency,
histogram and Steg analytic analysis. Experimental results prove that the proposed solution
successfully recovers the hidden information even under combined attacks, including LSB inverse.

The research is related to direction 2.



The doctor
7.8. Boryana, U.-D., Paraskevov, H., Zhelezov, S., Intelligent methods for evaluation of

student written works, Journal of Engineering and Applied Sciences 12(Specialissue10), pp. 8780-
8784, SJR (2017): 0.163, DOL: https://medwelljournals.com/abstract/?doi=jeasci.2017.8780.8784 ,
2017, (Scopus).

Abstract:

The article presents a formalized approach to assessing students' written work, based on an
unconventional application of the Rasch dichotomous model using fuzzy criteria. The proposed
method increases the objectivity of the final assessment and assists teachers in analyzing the results.
The model allows for programmatic implementation and easy integration into e-learning platforms.

The study relates to area 1. ,
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