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[bookmark: _bookmark0]I. Introduction
This Subject Benchmark Statement describes the academic standard for higher education in Mathematics. It defines the minimum requirements applicable to the field of Mathematics, the learning outcomes corresponding to Levels 6 and 7 of the National Qualifications Framework, as well as the key principles and characteristics required for the design, implementation, and evaluation of bachelor's and master's degree programmes. In addition, the detailed content and structure of the programmes, as well as teaching-learning and assessment methods are determined by each higher education institution, in accordance with the current legislation of Georgia. 
The document defines the minimum competencies that graduates of a bachelor's and/or master's degree programme in Mathematics are expected to possess. Specifically, it describes the minimum range of knowledge, skills, autonomy and responsibility that graduates are expected to demonstrate upon completion of an educational programme, at the corresponding level of the National Qualifications Framework. 

The purpose of this Subject Benchmark Statements is to support the quality assurance of educational programmes in Mathematics at Levels 6 and 7 of the National Qualifications Framework, establish key guidelines for programme development, and define minimum standards for learning outcomes.
The document also aims to support the development of educational programmes in Mathematics, enhance the transparency and international recognition of the qualifications awarded, facilitate student mobility, and promote graduates’ further academic progression and competitiveness in the labour market.
This Subject Benchmark Statement may be used by higher education institutions as a reference framework for the design, modification, implementation and evaluation of bachelor's and master's educational programmes in Mathematics.
The document may also serve as a reference for internal and external quality assurance mechanisms, supporting the assessment of educational programmes, the accreditation process, and the comparability and recognition of qualifications. Furthermore, it will contribute to raising awareness and enhancing understanding among students, graduates, academic staff, employers, and other stakeholders.
This Subject Benchmark Statement applies to educational programmes within the field of Mathematics that aim to equip graduates with the knowledge, skills, and professional competencies required in this field. 
Validity period of the Subject Benchmark is 7 years. 




[bookmark: _bookmark1]II. Description of the Field of Study
Mathematics is a fundamental science that studies quantitative, structural, spatial and abstract relationships, as well as their underlying patterns and logical foundations. The field of Mathematics is based on deductive reasoning, formal proof, a high level of abstraction, and systematic methods of problem analysis. It provides the theoretical foundation for the advancement of Mathematics as a discipline, as well as for the development of other fields of science and technology.

Higher education in Mathematics aims to equip students with an in-depth understanding of mathematical concepts, methods, and models, to develop their ability to apply them in solving theoretical and practical problems, and to foster analytical thinking. The key characteristics of the field include abstract and structural thinking, formal reasoning, a rigorous approach to mathematical proof, and quantitative and qualitative analysis.

The profile of a bachelor's educational programme is generally oriented towards establishing a sound foundational knowledge of the main branches of Mathematics, developing mathematical reasoning and proof skills, solving standard theoretical and applied problems, and preparing graduates for further academic study or professional development. 
The profile of a master’s educational programme builds on the knowledge acquired at bachelor’s level and focuses on the advanced study of specific areas of Mathematics, the development of research skills, the application of modern mathematical methods, and preparation for independent academic or professional practice.

According to the Classification of Fields of Study, Mathematics falls within the detailed field - 
 0541 Mathematics (field of study 0541.1.1 Mathematics).

The field of Mathematics comprises a broad range of areas, including: mathematical analysis, algebra, geometry, topology, discrete mathematics, number theory, differential and integral equations, probability theory and mathematical statistics, computational mathematics, mathematical modelling, mathematical physics, mechanics, optimisation, and other related disciplines. This does not imply a mandatory list of courses or modules.

Mathematics is closely connected with a wide range of other disciplines, including statistics, computer science, physics, engineering, economics, finance, data analysis, the life sciences, education, and others.

The academic degree/qualification to be awarded upon completion of an educational programme in the field of Mathematics may be formulated as follows:

[bookmark: _bookmark2]Bachelor's Degree

· მეცნიერების ბაკალავრი მათემატიკაში
Bachelor of Science (BSc) in Mathematics
or
· მათემატიკის ბაკალავრი
Bachelor of Mathematics.

Master's Degree

· მათემატიკის მაგისტრი
Master of Mathematics
or

· კვლევის მაგისტრი მათემატიკაში
Research Master in Mathematics

or
· მეცნიერების მაგისტრი მათემატიკაში
Master of Science (MSc) in Mathematics



III. Learning Outcomes

This section of the document outlines the learning outcomes specified for the first and second levels of higher education in Mathematics. The learning outcomes are consistent with the general requirements of Levels 6 and 7 of the National Qualifications Framework, and represent the minimum knowledge, skills, and levels of responsibility and autonomy expected of graduates to be awarded the relevant qualification in Mathematics.

The learning outcomes are defined separately for the bachelor’s and master’s levels, reflecting their respective academic purposes, depth, and complexity. At the bachelor’s level, the emphasis is placed on systematic knowledge of the fundamental areas of Mathematics and the ability to apply mathematical reasoning and standard methods. At the master’s level, the focus shifts to advanced theoretical knowledge, research and analytical skills, and the ability to independently analyse and solve complex mathematical problems.

The learning outcomes define the minimum disciplinary reference points required for the award of a qualification in the field of Mathematics. Accordingly, these learning outcomes do not limit the autonomy of higher education institutions to define additional, more specialised, or differently formulated learning outcomes that reflect the specific aims, profile, and content of an individual educational programme.

[bookmark: _bookmark3]The learning outcomes set out in this Subject Benchmark Statement should not be adopted mechanically or reproduced verbatim in educational programmes. Instead, programme learning outcomes should be formulated in accordance with the specific characteristics of the programme, the qualification to be awarded, the cycle of study, and the relevant academic context.


III.1.	Bachelor's Degree
Upon completion of a bachelor's degree programme in Mathematics, graduates should demonstrate systematic knowledge of the core areas of Mathematics; the ability to apply mathematical concepts, methods, and proofs to solve standard and moderately complex problems; and the ability to apply their knowledge responsibly in academic or professional contexts.


Knowledge and Understanding
A graduate

· Describes the fundamental concepts and theories of the principal areas of Mathematics;
· Formulates and proves key mathematical propositions and results;
· Recognises the role of Mathematics in the advancement of a wide range of scientific disciplines.

Skills
A graduate

· Formalises practical and theoretical problems in mathematical terms and selects appropriate methods for solving them; 
· Constructs and analyses mathematical proofs using logical reasoning;
· Employs modern software tools, computational algorithms, and digital technologies for the study and solution of mathematical problems.
· Communicates mathematical ideas, arguments, and conclusions effectively in written and oral form, considering the relevant context and in accordance with academic standards;
· Participates in the development and/or implementation of a research or practice-oriented project or paper, following predefined procedures, guidelines, and instructions.


Responsibility and Autonomy
A graduate

· [bookmark: _bookmark4]Plans and conducts professional activities in accordance with the principles of ethics and academic integrity; 
· Recognises the importance of lifelong learning, continuous professional development, and the pursuit of further education.


III.2.	Master's Degree
Upon completion of a master’s educational programme in Mathematics, graduates should possess in-depth and systematic knowledge of one or more areas of Mathematics, be able to independently analyse complex theoretical or applied problems, solve research-oriented or professional tasks, and present their findings in an academically substantiated manner.

1. Upon completion of an educational programme comprising at least 60 credits, or the first part (comprising at least 60 credits) of an educational programme with a total volume of at least 120 credits, the graduate:
· Demonstrates deep and systematic knowledge in one or more specialized areas of mathematics; 
· Demonstrates knowledge of the principles of critical analysis of scientific literature and research planning; 
· Applies modern digital, computational, and analytical technologies to solve mathematical problems;.
· Conducts activities independently in accordance with the standards of professional ethics and academic integrity.


2. Upon completion of the second part of an educational programme comprising at least 60 credits 
within an educational programme with a total workload of at least 120 credits, the graduate:

· Analyzes complex mathematical problems;.
· Critically evaluates scientific literature;
· Independently leads the research;
· Applies modern digital, computational, and analytical technologies in conducting research;
· Presents research findings in accordance with the principles of academic integrity and ethical conduct;
· Takes responsibility for research outcomes and contributes to the advancement of the field of mathematics.

3. When implementing a master’s educational programme comprising at least 120 ECTS credits, both sets of learning outcomes shall be incorporated into the programme learning outcomes.



[bookmark: _bookmark5]IV.	Qualification/Qualifications to be Awarded

Upon completion of an educational programme at Levels 6 and 7, the graduate is awarded a qualification in accordance with the “Classifier of Fields of Study” set out in Annex 2 to the Order of the Minister of Education, Science, Culture and Sport of Georgia on the Approval of the National Qualifications Framework and the Classifier of Fields of Study (No. 69/N, 10 April 2019, Tbilisi). The formulation of the qualification is determined based on the content, structure and goals of the educational program.


Level VI – Bachelor’s Degree Level

If the primary objective of a bachelor’s educational programme in mathematics is to equip graduates with research skills, the qualification may be formulated as follows:

· მეცნიერების ბაკალავრი მათემატიკაში
Bachelor of Science (BSc) in Mathematics

Whereas, if a bachelor’s educational programme in mathematics is focused on the theoretical study of mathematical theories and the development of practical skills, the qualification may be formulated as follows:
· მათემატიკის ბაკალავრი
Bachelor of Mathematics.


Level VII – Master's Degree Level
· მათემატიკის მაგისტრი
Master of Mathematics

Note: This qualification is awarded upon completion of a master’s educational programme comprising at least 60 ECTS credits within a master's programme of at least 120 ECTS credits, as well as in the case of master's degree programmes with a minimum volume of 60 ECTS credits.
or
· კვლევის მაგისტრი მათემატიკაში
Research Master in Mathematics

Note: This qualification is awarded upon completion of the second part of a master’s educational programme comprising at least 60 ECTS credits, within a master’s programme with a total volume of no less than 120 ECTS credits.

[bookmark: _bookmark6]or
· მეცნიერების მაგისტრი მათემატიკაში
Master of Science (MSc) in Mathematics

Note: This qualification is awarded upon completion of a master’s degree programme with a minimum volume of 120 ECTS credits, accredited by a foreign accreditation organisation and recognized by the LEPL National Center for Educational Quality Enhancement in accordance with the procedure prescribed by the legislation of Georgia.



V. Teaching, Learning and Evaluation

General Guidance on Learning, Teaching and Assessment Methods

The learning outcomes in the field of Mathematics may be achieved through the application of a variety of learning, teaching and assessment methods. These methods shall be aligned with the objectives of the educational programme, the level of study, the content of the learning outcomes, and the specific characteristics of the field of Mathematics.

V.1. Teaching and Learning Methods
The teaching and learning process may include lectures, seminars, practical classes, problem-based learning, individual and group work, mathematical text analysis, problem-solving, modelling, project-based learning, research-oriented assignments, presentations, consultations, independent learning, and other relevant activities.
It is recommended that the teaching process, with due consideration of the specific nature of each course, employs a combination of diverse teaching methods and learning activities, including:
· Discussion - one of the most widespread methods of interactive teaching. The process of discussion significantly increases the quality of students’ involvement and activeness. It develops the ability in the student to judge and substantiate own opinion.
· Cooperative learning – a teaching strategy in which each member of a group is responsible not only for their own learning but also for helping their teammates achieve a better understanding of the subject matter.
· Collaborative group work – involves dividing students into groups and assigning them learning tasks to complete. Group members work on the assigned topic individually while simultaneously sharing their ideas, insights, and findings with the other members of the group. This strategy ensures maximum involvement of all students in the learning process.

· Problem-based learning (PBL) – uses a specific problem as the starting point for the process of acquiring and integrating new knowledge.
· Brainstorming – This method involves encouraging participants to generate and express as many ideas as possible regarding a specific issue or problem within a given topic, preferably including diverse and even radically different perspectives. This method promotes the development of the creative approach to the problem.  This method is efficient when working with large groups of students.
· Demonstration – involves the visual presentation of information, including using modern technologies and digital tools. It is quite efficient in terms of achieving the outcomes. The learning material may be demonstrated by either the lecturer or the student. This strategy visually illustrates the essence of the issue/problem.
· Induction is an instructional strategy in which reasoning advances from specific facts, observations, or instances to broader generalisations and theoretical conclusions; that is, learning content is presented from the concrete and particular to the abstract and general.
· Deduction is an instructional strategy in which new knowledge is derived logically from general principles or established knowledge; that is, the reasoning process proceeds from the general to the particular.
· Analysis is a method that facilitates breaking down the training material as one whole unit into its constituents.  This facilitates detailed overview of the individual issues comprising a complex problem.
· Synthesis is a method that involves combining and integrating individual elements or issues to form a coherent whole. This method promotes the development of the ability to perceive a problem in its entirety.
· Verbal (Oral) Instruction refers to a teaching method that includes lectures, narration, discussions, and other forms of spoken communication. In this process, the instructor presents and explains learning material through verbal discourse, whereas students actively engage with and acquire the content through listening, understanding, reflection, and memorization.
· Written work includes the following activities: making extracts and notes, summarising learning materials, preparing outlines, and so on.
·  Explanatory method is based on a discussion concerning a given topic. While communicating a material, an instructor provides specific examples which are examined in detail within the framework of a given topic.
· Action-Oriented Learning is an instructional approach that requires active engagement of both the instructor and the student in the teaching and learning process. Within this approach, particular emphasis is placed on the practical interpretation and application of theoretical knowledge.
· Project/Paper Preparation and Presentation is a teaching and learning method through which students apply the knowledge and skills they have acquired to address and solve real-world problems. This activity enhances students’ motivation and sense of responsibility. The process encompasses the stages of planning, research, practical implementation, and presentation of results in accordance with the selected topic or problem.

· [bookmark: _bookmark7]As appropriate, electronic, distance, and hybrid teaching and learning methods may also be used individually or in combination.



V.2. Assessment Methods
Assessment methods may include written and oral examinations, ongoing written assignments and quizzes, independent work, mathematical text analysis, projects, presentations, visualisation and interpretation of results, research papers, practical or computational tasks, portfolios, and other forms of assessment.
It is recommended that assessment in each course comprises multiple components and consider the specific nature of the course.
The educational programme shall ensure that assessment methods and criteria are aligned with the specific learning outcomes and enable the objective assessment of students’ knowledge, skills, autonomy and responsibility.


VI.	Additional Information
VI.1.	Academic Staff

The qualifications, number, and workload of the academic and invited staff involved in the educational programme of Mathematics are aligned with the level of study, the programme objectives, and the requirements established by the legislation of Georgia and the University's internal regulations and ensure the achievement of the programme learning outcomes.


VI.2.	Material Resources

The implementation of the educational programme in Mathematics is supported by material resources and infrastructure that are appropriate to the programme’s objectives, content, learning outcomes, and level of study. Namely,

· adequately equipped teaching and learning facilities ensure the effective delivery of lectures, practical classes, group work, and academic consultations;
· students and academic staff are provided with access to relevant library resources, including fundamental and contemporary mathematics textbooks, scholarly literature, periodicals, and electronic databases; 

· [bookmark: _bookmark8]programme-specific digital and computational resources are available, including computing facilities, internet access, and specialized software applications.

Resources are subject to periodic updating and development, considering the needs of the programme, technological changes, and quality assurance requirements.


VI.3.	Internationalization

The internationalization of higher education in Mathematics entails the creation of an educational and research environment that ensures the development of academic activities in alignment with international standards and practices.

The aim of internationalisation is to facilitate the exchange of international experience among students and academic staff; promote programme comparability and the recognition of qualifications; foster integration into the global scientific community; enhance graduates’ competitiveness in the international academic and professional arenas; and support student and academic staff mobility.



VI.4.	Employment Opportunities

To enhance students’ awareness of employment opportunities, the followings are recommended:

· Introduction to International Standard Classification of Occupations (ISCO-08). * https://eqe.ge/res/docs/ISCO-08-Final-final.pdf
· Continuous communication with local and international labour organizations and integration / introduction of additional standards, views and innovations in the program.


Potential Employment Sectors
Local and international institutions;

· Scientific, research and educational institutions;
· General, vocational and higher education institutions;
· Other professions require knowledge of mathematics.
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