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Abstract. A reduction in the planet's biodiversity requiras active

response by politicians, environmental activistsd a&cientists. Modern
biological education should provide an opportunity acquire the

knowledge and skills necessary to solve compleXstasrgeted at
preserving and restoring vulnerable species habitatd ecosystems.
Students study conservation biology at many unitiessaround the world
with this as their goal. For the first time in R@ss Master's Conservation
Biology course for biology students was developed! drsted at
Novosibirsk State University. This primer courséglhours) includes
lectures, discussions, excursions, elements of fgatdn, combines

auditorium and online classes, uses social netwddds additional

communication with students, and experienced pgracérs. The course
has been highly rated by students and can be egdandnclude a larger
audience.

Introduction

Conservation Biology is a relatively young field wofterdisciplinary research that has
emerged at the intersection of biology, geneticsjrenmental management, and nature
protection. The massive destruction of forestseeigfly tropical ones, the acceleration of
species extinction, and the reduction of genetierdity within species have prompted the
scientific community to formulate the need to bedie gap between ecology theory and
evolutionary genetics on the one hand, and enviestiah policies and practices, on the
other. The definition, goals, and objectives of €mmwation Biology were established in
1978 at The First International Conference on Reseim Conservation Biology by Bruce

Wilcox and Michael So@l[1].

Conservation Biology objectives, despite their gathe applied nature, are not limited
by the borders of countries and are supranatioria. ability to identify and critically
understand problems related to the conservatiobiabgical diversity and vulnerable
species, and the development of projects to praadt restore vulnerable species and
ecosystems have become sought-after professionk f&k biologists around the world
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In a number of countries, this discipline is thaibdor annual educational programs as
well as a Master’'s Program specialization. For gdamin the United States of America
hundreds of students receive a Master's Degreeisévation Biology every year at 43
universities. The top three in terms of quality &aumbia University in New York (10
undergraduates annually), Tufts University (18) #re University of Minnesota (2) [3].

Russian universities traditionally teach coursevironmental protection as a whole,
without focusing exclusively on the problem of bigatsity conservation. For example, the
Moscow State University Nature Protection coursetret Department of Geography
(Bachelor's degree, 05.03.06, Ecology and Naturedgement) primarily focuses on the
management side of the nature protection procéssnhndate is, “to introduce the most
important features of the formation of nature pctte activities in Russia and in the
world, to give an idea of the most important forafsterritorial nature protection in the
modern world, to familiarize with international Egssues of nature protection, to analyze
the geographical representativeness of the pratecta system”, etc. [4]. The Theory and
Practice of Nature Conservatiodapovednoe De)odiscipline (majors 01300 Ecology,
013400 Nature Management) is devoted to territonafure protection, structure, and
functions of protected areas [5].

As a result, there is practically no educationaeréiture or methodological
recommendations on Conservation Biology in RussSihe series of Biodiversity
Conservation textbooks, published by the MSU Ectareim 2002, is in essence the only
one in Russian. It includes a translation of thradas “A Primer of Conservation Biology”
textbook by Richard Primack [6] as well as threettions devoted to various aspects of
studying and preserving biodiversity: geographynitwoing, ecosystem restoration, socio-
economic, and legal foundations.

In 2000, the non-governmental organization SibeEamironmental Center prepared a
manuscript translation of a comprehensive textbdok biologists, “Principles of
Conservation Biology” by Gary Meffe and Ronald @édrand contributors. Unfortunately,
the translation was not published as a book, bistavailable for students and teachers as
reference material [7]. A course in Conservationl@jy was first tested at NSU in 2017
and, in this format, it was conducted in 2019 a@2® The purpose of this publication is to
present the structure of the Conservation Biologyrse and the experience of its
implementation as a Master's Program at the NowskilState University Department of
Natural Sciences.

Methods

In developing the structure and content of the €auwe used examples from foreign and
Russian environmental protection courses, acadditécature, as well as personal
experience in practical environmental protectioggearch, and environmental education
activities.

The main audience for the Course is NSU Masteudesits, but the University allows
anyone to take the classes. The Course conteninisufily presented in lectures. They are
supplemented with case studies and an excursi@nsigecialized scientific institution. In
2019, the course was conducted in a full-time ctasa format and in 2020, due to
pandemic restrictions, most classes and tests lwgdderemotely on the Zoom platform.

Special features of the Course include the pagi@mp of invited experts who provide a
deeper look at specific areas of conservation biglothe use of social networks for more
intensive communication with students, and theusion of gamification elements in the
learning process. In 2020, a new class format vea®ldped and tested in the form of an
expert session. At the end of the course, the fx@am is conducted in the form of a
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conference (seminar). In addition to the main lemtuinvited experts took part in the
assessment of students' knowledge.

Results

The Conservation Biology discipline (official defption on the NSU website [8]) is
implemented within the framework of the higher emtian Novosibirsk State University
Master's Program 06.04.01 Biology of the Departneériflatural Sciences of (108 hours).
The Course awards three credits.

The Program takes into account the international practice of studying and

protecting biodiversity and national and regional specifics. The content below is
structured by topics (sections) with the number of academic hours and the types of
training sessions.
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Lectures (24 hours):

Global, regional and local environmental problemd aonservation biology. Habitat
destruction. Climate change and other threatsdditérsity. Conservation biology as
a discipline. What is biodiversity? The value dfdiiversity.
Global biodiversity. Geography of biodiversity arelation to environmental factors.
Problems of extinction. Biodiversity assessmenipésyof biodiversity. Conservation
of populations and communities. The role of keyetypMigrations.
Interspecific interactions, types of disorders, andisive forms. Regime of ecosystem
disturbances. Ephemera. Grazing and overgrazingladn indicator. Habitat
fragmentation. Edge effect. Boundaries of commasiind ecosystems. Conservation
Genetics.
Conservation biology and management of protectegtiep and protected areas.
Territorial nature protection. Categories of prééecareas. Nature protection in the
Novosibirsk region: current state and prospects.
Conservation biology and management of protectescisp and protected areas.
Territorial nature protection. Categories of predecareas. Nature protection in the
Novosibirsk region: current state and prospects.
Ecology, politics, and Economics. Ecosystem sesvice
Ex situ species conservation.
History of studying the diversity of Siberian veggin cover. Key botanical territories.
Red Books of plants. Botanical collections and gectibn of rare species. Rare plants
in vitro.
Restoration Ecology.

Practical exercises (24 hours):
Citizen Science. iNaturalist. GBIF. The River of Mghildhood documentary.
Discussion.
Checklist for ecosystem surveys for environmentaippses. Restoring the Ancient
Forest documentary. Discussion.
Case 1: Orchid Zapovednik nature reserve. (OpKanakansky Bor nature park)
Case 2: Conservation of steppes and grass comesiniti
Case 3: Bird protection and monitoring
Case 4. Protected area network design

Independent work by students (58 hours):
Preparation for practical classes.
Completing your portfolio homework.
Study of theoretical material that is not covemedkeictures.
Preparation for the differentiated test.
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In 2020, the participants attended lectures by fauited experts: llya Smelyanskiy,
Editor-in-Chief of the Bulletin of the Steppe Jaoalrifprotection of the steppes, ecosystem
services), Elena Kizilova, PhD, Researcher at tiwitute of Cytology and genetics SB
RAS (conservation of specieg situ), Elena Schneider, Independent Researcher
(conservation of raptors), Irina Skalaban, Profes§&ociology.

Field excursions to the Central Siberian Botan{gatden of the Siberian Branch of the
Russian Academy of Sciences acquainted students waitious areas of studying and
preserving the diversity of the Siberian plant WoiThe following is a list of experts, their
topics and format: a talk on Rare Plant SpecieSibéria with Inessa Selyutina, PhD, an
excursion to the Botanical Museum of Siberia witarta Korolyuk, PhD, an excursion and
talk on Creating and Preserving Living Plant Cdilats with Yuri Ovchinnikov.

In 2020, a class on the Projection of a Nature Harkthe Preservation of the
Karakansky Bor Pine Forest Ecosystem in an expssisn format was developed and
tested. Sociologist (Irina Skalaban) and a spestiali the field of protected area planning
and design (llya Smelyansky) were the featured msp®uring the session, participants
analyzed the opportunities and consequences oftimgea nature park for different
stakeholders (local residents, residents of Nowssip authorities, foresters,
environmentalists, etc.). In 2019, the course vitended by three NSU students and four
non-matriculating students, in 2020, there were NSU students and seven non-
matriculating students, respectively. In 2019, ¢hegere only students in the General
Biology and Ecology Division. In 2020, the courg&racted the attention of students from
other divisions in the Department. The compositidstudents was: Genetics Division —
five, General Biology and Ecology Division — thrédolecular Biology Division — three,
Physiology Division — two.

In 2020, a Conservation Biology working group fasucse participants (students,
lecturers, and other interested people) was orgdnim the VK social network. [9]. Class
materials (presentations, lecture notes, textbookference materials and additional
materials) were published there. During the couetements of gamification were used.
Students were asked to portray the most memoratdeirmportant moments from the
lectures in the form of memes and to post thenhénMtK group. Emotional reinforcement
contributed to better learning and attracted thenéibn of other students and users of the
social network. At the end of the course, an onlinte was conducted and the winners
received prizes (Field Guide of Western Siberial8iby Vadim Ryabitsev and Half-Earth
by Edward Wilson).

Students had an opportunity to evaluate lessorntygtlatough anonymous voting and at
the end of the course with an online questionnasiag Google forms. Questions included
(1) impressions of the course as a whole, intareétrther study of the subject, and (2)
plans to use the acquired knowledge. Of the 15esiisdwho completed the questionnaire,
14 rated the course positively (“useful”, “good’extellent”, “informative”, “mind-
expanding”, “maximum teacher friendliness”, etdfore than half of the students want to
continue in-depth study of the subject or individiggics. Also, about half of the students
expressed their interest in using the acquired kedge in their research, teaching, and
environmental protection activities [10].

To evaluate students, an exam was conducted ifiotheat of an online conference.
Each student was provided a case study with questibhe exam included analysis of
various sources of information, report preparatimport presentation, and answers to
guestions. A five-point evaluation scale was ud®f-86 points — excellent (5), 85 —
good (4), 5670 — satisfactory (3), 55 or less — unsatisfact@)y Scores from the four
teachers were averaged for the final grade. Additigpoints were added for completing
tasks during the semester. The results demonsttiage®8% of the students had a “good”
knowledge of the subject and 62% acquired an extteknowledge of the subject.
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Conclusions

An educated biologist should see “ecology and dianiithrough the lens of a new reality.
Man in the Anthropocene epoch became the geolofpceé of the planet. In this sense,
Conservation Biology is an important part of higkducation for biologists in the midst of
the current biosphere crisis.

Implementing a Master's Degree course at the NSpafment of Natural Sciences has

proven the relevance of this discipline for studeiithe combination of auditorium and on-
line forms of teaching, opportunities provided logial networks, elements of gamification,
discussions and excursions, and involvement of rexpactitioners facilitated impressive
student achievement in mastering the necessarylkdge and skills. It also motivated the
students to pursue further studies in the subjedtseek applications in their research and
other practical activities.

Given the importance of biological diversity conssion, a further step in the right

direction is to increase the number of students arecfamiliar with the main approaches to
Conservation Biology and to consolidate the theiotp practice. This can be done by
expanding the course so the discipline is incluae@ mandatory Master's Degree subject
and/or a similar course is developed for the BamteDegree, and a summer workshop on
the subject is introduced.
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