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В 2016 году для развития и улучшения качества жизни казахстанцев 
был создан частный Благотворительный фонд «Халык». За годы своей 
деятельности на реализацию благотворительных проектов в областях 
образования и науки, социальной защиты, культуры, здравоохранения и 
спорта, Фонд выделил более 45 миллиардов тенге.

  Особое внимание Благотворительный фонд «Халык» уделяет 
образовательным программам, считая это направление одним из ключевых 
в своей деятельности. Оказывая поддержку отечественному образованию, 
Фонд вносит свой посильный вклад в развитие качественного образования 
в Казахстане. Тем самым способствуя росту числа людей, способных 
менять жизнь в стране к лучшему – профессионалов в различных 
сферах, потенциальных лидеров и «великих умов». Одной из значимых 
инициатив фонда «Халык» в образовательной сфере стал проект Ozgeris 
powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном
мире предпринимательские навыки. Так, на содействие малому бизнесу
школьников было выделено более 200 грантов. Для поддержки талантливых
и мотивированных детей Фонд неоднократно выделял гранты на обучение
в Международной школе «Мирас» и в Astana IT University, а также помог
казахстанским школьникам принять участие в престижном конкурсе «USTEM
Robotics» в США. Авторские работы в рамках проекта «Тәлімгер», которому
Фонд оказал поддержку, легли в основу учебной программы, учебников и
учебно-методических книг по предмету «Основы предпринимательства и
бизнеса», преподаваемого в 10-11 классах казахстанских школ и колледжей.

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке 
Фонда «Халык» в южной столице был организован ежегодный городской 
конкурс педагогов «Almaty Digital Ustaz. 

  Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, 
что должно оказать существенное влияние на воспитание финансовой 
грамотности и предпринимательского мышления у нового поколения 
граждан страны. 

  Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно 
остро в ней нуждается. В рамках социальной защиты населения активно 
проводится работа по поддержке детей, оставшихся без родителей, детей и 
взрослых из социально уязвимых слоев населения, людей с ограниченными 
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возможностями, а также обеспечению нуждающихся социальным жильем, 
строительству социально важных объектов, таких как детские сады, детские 
площадки и физкультурно-оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и 
карате в нашей стране. Жизненно важную помощь Благотворительный фонд 
«Халык» оказал нашим соотечественникам во время   недавней пандемии 
COVID-19. Тогда, в разгар тяжелой борьбы с коронавирусной инфекцией 
Фонд выделил свыше 11 миллиардов тенге на приобретение необходимого 
медицинского оборудования и дорогостоящих медицинских препаратов, 
автомобилей скорой медицинской помощи и средств защиты, адресную 
материальную помощь социально уязвимым слоям населения и денежные 
выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое 
внимание науке, поскольку она является частью общественной культуры, а 
уровень ее развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов 
и магистрантов, а также научных сотрудников высших учебных заведений 
и научно-исследовательских институтов нашей страны является не менее 
значимым вкладом Фонда в развитие казахстанского общества.

С уважением, Благотворительный Фонд «Халык»!
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Abstract. The article describes the experience of using problem-oriented
teaching, based on solving real tasks according to the course of biotechnology 
to students in pedagogical institution. Option of theme for the experiments have 
directed on solving real and actual problems in south region of Kazakhstan. In 
particular, to formed teams were offered problem tasks: «Methods purification of 
drinking water in conditions big city»; «Methods of renewals productivity of soil»; 
«Problems of recovering natural water pool of south region on Kazakhstan». During 
the experiments two experimental and one control groups were formed, where 
general counts of students were 45. Results of experimental research on teams were 
evaluated on a ten-scale score according to a criterial evaluation of five signs. Teams 
in a process of solving tasks and regulation results were used the main tool of PBL- 
table FILA, which fixed in a non-trivial way of solving setting tasks. In a process 
of conducting experiments there was observed a high interest of students for more 
clarity learning setting practice tasks, taking into accounts their local actuality. In the 
progress of work, it was revealed that the dynamics of grade during four weeks of 
experiment increased, exclusively in experimental group. According to the results 
of investigation, the stage of grade in an experimental team on fourth weeks consist 
30–36 % from the first week. With Vygotsky formula we conducted effectiveness 
of comparative analyses to problem-oriented teaching students on the course of 
«Biotechnology». 

Keywords: problem based learning, team work, supporting teacher, FILA table, 
scientific project, skills in solving problems, self-learning skills, problem-solving 
cases, tool of distance education, «pure PBL»

https://doi.org/10.32014/2023.2518-1467.536
mailto:elmirazhaffar@mail.ru
mailto:elmirazhaffar@mail.ru
https://orcid.org/0000-0002-0252-3767


82

Bulletin the National academy of sciences of the Republic of Kazakhstan

© Э.Б. Жаппарбергенова, 2023
Оңтүстік Қазақстан мемлекеттік педагогикалық университеті, 

Шымкент, Қазақстан.
E-mail: elmirazhaffar@mail.ru

PBL ТЕХНОЛОГИЯСЫН ЖАРАТЫЛЫСТАНУ ҒЫЛЫМДАРЫНЫҢ 
БІЛІМ БЕРУ БАҒДАРЛАМАСЫНА ЕНГІЗУ ӘДІСТЕМЕСІНІҢ 

ЕРЕКШЕЛІКТЕРІ

Жаппарбергенова Э.Б. — биология ғылымдарының кандидаты, доцент, Биология кафедрасы, 
Оңтүстік Қазақстан мемлекеттік педагогикалық университеті, Шымкент, Қазақстан.
E-mail: elmirazhaffar@mail.ru. ORCID ID: https://orcid.org/0000-0002-0252-3767.

Аннотация. Мақалада проблемалық оқытуға арналған әдістер 
сипатталып, биотехнология курсы негізіндегі жасалған шынайы мәселелер 
педагогикалық бағыттағы студенттерге бағдарланған. Эксперименталды 
топқа тақырыпшаларды таңдау, оңтүстік аймақтардағы шынайы және өзекті 
мәселелердің шешімін табуға бағдарланған. Жинақталған командаларға 
мынадай мәселелер ұсынылды: «Үлкен қалалардың жағдайындағы күнделікті 
ауыз суды тазарту әдістері», «Топырақтың өнімділігін қалпына келтірудің 
жолдары», «Табиғи су бассейнінің қалпына келтіру мәселелері». Сонымен  
қатар екі эксперименталды және бір бақылау топтары, жалпы саны 45-ке 
тең студенттердің топтары зерттеу объектілері ретінде ұйымдастырылды. 
Эксперименталды зерттеу жүмысында нәтижелер он балдық критерийлер мен 
бес негізгі бағыттар бойынша бағаланды. Эксперименталды топта нәтижелер 
алу үшін проблемалық оқытудың негізгі құралы-FILA кестесі пайдаланып, 
мәселенің шешімін табуда тривиалды емес бағыттар бойынша шешімдері 
іздестіріліп, табылды. Жұмыс барысындағы нәтижелер тек эксперименталды 
топтарда динамикалық күйде өскендігі байқалып, нәтижелері бойынша 
соңғы апталардағы жетістіктер алғашқы апталарға қарағанда 30-36%-ға 
артқаны айқындалды. Выготский формуласы негізінде «Биотехнология» 
курсы бойынша проблемалық оқытуға бағдарланған білім технологиясының 
нәтижелеріне салыстырмалы талдауы жасалды. 

Түйін сөздер: проблемалық оқыту, топтық жұмыс, оқытушыны қолдау, 
FILA кестесі, ғылыми жұмыс, мәселені шешудегі дағдылар, өздігінен білім алу 
дағдысы, проблемалық оқытудағы мәселелер, қашықтықтан оқыту құралы, 
«таза PBL»
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Аннотация. В статье приведены результаты применения проблемно-
ориентированного обучения, основанного на решении реальных задач по курсу 
«Биотехнология» для студентов педагогических вузов. Выбор тем для данного 
эксперимента был направлен на решение реальных и актуальных проблем 
южного региона Казахстана. В частности сформированным командам были 
предложены проблемные задания: «Методы очистки питьевой воды в условиях 
крупных городов»; «Пути возобновления продуктивности почвы»; «Проблемы 
восстановления естественных водных бассейнов». Кроме того, в качестве 
объекта исследования были сформированы две экспериментальные и одна 
контрольная команда, общая численность которых составила 45 студентов.   
Результаты экспериментальных исследований в командах оценивались по 
десяти бальной шкале согласно критериальному подходу, состоящему из 
пяти пунктов. Команды для регулирования процессов экспериментальных 
результатов использовали основной инструмент PBL- таблицу FILA,  в которой 
фиксировали нетривиальные  пути решения поставленных задач. В ходе работы 
было выявлено, что динамика оценки в течение четырех недель эксперимента 
увеличилась, исключительно в экспериментальной группе. Таким образом, 
на стадии оценивания результатов успеваемости в экспериментальной группе 
на четвертой неделе выпосло на 30–36 % по сравнению с первой неделей. С 
применением формулы Выготского также был проведен сравнительный анализ 
эффективности образовательной технологии, основанной на проблемно-
ориентированном обучении по дисциплине «Биотехнология».

Ключевые слова: проблемное обучение, групповая работа, поддержка 
педагога, таблица FILA, научная работа, навыки при решениях задач, навыки 
самообразования, задачи проблемного обучения, инструменты дистанционного 
обучения, «чистый PBL»

Introduction
Actuality PBL determined with developments high step of motivation on studying, 

activation cognitive interests of students, that becoming possible on permission 
emerging contradictions, create problem cases on the lesson. In overcoming feasible 
cases students have constant addiction to get new knowledge, new types of action, 
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skill and ability. Solving problem cases effect in positive side on students’ emotional 
feelings, create comfortable conditions to reach communicative skills, to reach 
their own individual and creative thoughts. In addition, the ability to see problems, 
ask questions, nominate the hypothesis, give the definitions to concepts, make the 
observation and experiments, make the conclusion, classify all material, work with 
text, prove and protect their own ideas lead to improvements (Nastiti et al.., 2020).

Modern pedagogical approaches, nowadays contribute different innovations in 
system of education. For instance, Kazakh authors explore relationship students to 
mobile learning in modern real world. One of the following innovative technology 
is problem-oriented education, which offer to divide on «pure» and «hybrid» types. 
The main current problems of problem learning are that it is more in demand than the 
traditional learning system (Lee et al.., 2010).

Modern problem based learning method was born in the USA as the as the «case 
method» developed by Christopher Langdell and his colleagues at the Harvard Law 
school. In this school the problems and cases consists of real and actual court opinions 
and thoughts (Pourshanazari et al.., 2012). Problem based learning method provides 
and improves self-learning skills and directed self-solving or problem-solving cases 
and effectiveness on the quality of students (Blackburn, 2016).   Problem based 
learning method is in demand than the traditional method.  This method expands the 
boundaries of the updated educational program encourages changes in pedagogical 
methods and the emergence of new methodological methods. Nowadays problem 
based learning method is used in top university in the world. Also this method 
provides systematic group work, using the problem based learning increases the 
interest of students in education and science and also forms of skill of using internet 
resources.  

An important element of PBL technology is criterion assessment as a modern 
control and evaluation activity in pedagogy. For example, scientists of Kazakhstan 
demonstrate the author's research methods, such as the analysis of formative and 
summative assessment, the role of criteria and descriptors in assessment within the 
updated content of education (Karymsakova et al.., 2021).  In the article, Kazakh 
scientists have studied the possibilities of creating videos as an independent work 
of students on the example of natural science disciplines. In the article, the authors 
draw conclusions that the video project method significantly increases the efficiency 
of the educational process in natural sciences, allows students to improve their skills 
in using innovative media technologies, forms professional competencies, including 
research (Kabataeva et al.., 2022).

The purpose of problem based learning method is to increase the system of 
educational program and thinking of students and students’ interests in learning as 
well as to connect with everyday life by solving the problem situations presented in 
the classroom (Rysbayeva et al., 2022).  Problem based learning method is the ability 
of students to create and apply in practice a system of knowledge in accordance 
with a given problem task. In problem, based learning it does not matter if the task 
received have a specific correct or incorrect answer. (Pease et al., 2011).
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The article studies the work of domestic authors on the use of distance learning 
technologies in the educational system of universities, and also considers the 
effectiveness and methodology of the entire system (Yermentayeva et al.., 2021). At 
the same time, the currently used distance learning technologies are analyzed. The 
article predicts that online technologies will be widely used in the future and will be 
rapidly developed with the help of modern technologies (Zulpykhar et al., 2022).

Purpose of the work. The main purpose our research work concluded in adaptation 
problem-oriented methods of teaching created in europe countries, in pedagogical 
institution of Kazakhstan in order to increase the assimilation of the material and 
interests of students’ biological specialty on the course of biotechnology. 

To reaching setting aims we mentioned the following tasks:
1) Investigation of foreign scientists to problem-oriented learning with aim of 

forming to student’s skills of orientation in a flood of information, the following 
using them as a strategy on source of solving tasks;

2) Forming experimental and control teams between students of pedagogical 
institution, the following creation system of tasks due to biotechnology course;

3) Learning and comparative analyses dynamics of grade in a different teams and 
also on a different stages of experiments (4 weeks);

4) Evaluation stage of productivity by Vygotsky in different teams on finishing 
experiments and also comparative analyses different types dynamics of grade on a 
lasts of experiments. 

Scientific novelty. In the scientific article has shown results of using modern 
problem-oriented education technology due to course of biotechnology to students-
biologist in pedagogical institution. In quality problem tasks have offered actual 
problems, which have specific local features of south region. 

Research methods and objects
In the research object we were taken students-biologist of pedagogical institution. 

In experiment took part 45 students, which were divided into three groups 
(contingently 1,2,3). Also, they were given problem tasks to assess interests and 
productivity of students. In 1st group 15 students, 2nd group 12 students and in 3rd 
group 18 students. We divided each group into 3 team. 1st group have chosen as a 
control group, 2nd and 3rd group have chosen as experimental groups. We did our 
research for four weeks (Table 1).

In quality the main method we used methods of «pure PBL», directed on solving 
certain tasks related to course biotechnology. In frequency we have determined the 
following types of problem, oriented on a local features Kazakhstan: 1) Searching 
alternative methods of purification drinking water; 2) Ways of solving clarity 
and ecological balance in natural water pool of south regions; 3) The methods of 
recovering and saving productivity of soil on agricultural territories. The next step 
was the formation two experimental and one control group, which were offered the 
above tasks. 
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Table 1 - Experimental and control groups
General counts of students

In all groups 45
Groups

General counts of students
in each group

Control group Experimental groups
1st group 2nd group 3rd group

15 12 18

 In problem based learning method the main pedagogical tool is- FILA table.  
FILA table is used to make the ways of problem easy. или Facts Ideas Learning 
Issues Action plan, which is designed to develop students thinking. This table is used 
to simplify the ways of solving problem (Table2).

                                              
Table 2 - Main stages of FILA table

Facts Ideas Learning Issues Action Plan
Students fill this 
column with facts 
from the problem 
tasks

Students represents 
own thoughts, ideas, 
hypothesis and opinions 
due to problem case

From the student’s sides, 
a question is given 
tangential to the solution 
of the problem 

In this column 
students find and do 
the action to solve the 
problem and sum up 
the problem

FILA table (Facts, Ideas, Learning Issues, Action plan) is an intellectual tool, is 
used to develop a mental process of students, somehow they use in classes problem 
based learning method. 

Structure of FILA table provides systematic approach to solving tasks, makes 
teaching plans and control easy, as they pass repeating process to solving problem. 
Students can use this FILA table to list 	 key facts of problem in the form of 
information and appropriate ideas, learning problems and measures which must be 
accepted regarding facts. FILA table provides visual helps to organize a piece of 
information, which introduced on unknowing information and helps to students to 
realize gaps on facts which students must apply [8].           

Groups are given the papers with FILA table, which participates fill the table 
on the process of work, and FILA table shows works of students and teacher can 
check the results any times. FILA table offer to students reflect their development 
and views, new facts, correction and review always doing to the FILA table, while 
students collect more information, get new knowledge, formed their learning problem 
and finally students reach possible solution of problem [9].  

The main goal of using FILA table to make easy scope solving problem of group 
and offer to focus on more difficult aspects process of solving problem. The main 
four columns provide skeleton, reporting process on solving problems. Groups can 
use FILA table as a skeletal scheme to structure performance solving problems in the 
final stages of PBL [10].

1. Formation of experimental groups and also control group,
2. Presentation problem tasks to the groups,
3. Discussions in the group,
4. Learning the problem,
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5. Trying to find ways to solving problem tasks,
6. Divide task into small parts,
7. Check the final solution of the problem,
8. Reflection and feedback.
Research results and discussion 
In the research part, we took three main problems related to problems in the field 

of ecological biotechnology. First problem directed to drinking water purification, 
second problem related to fertilization of soil. Third problem about pollution of 
water. 

The main stages of solving problem task:
Forming a group 
To determine the list of people in the group and the main roles in group;
Establishment of the main problem task 
Students acquainted with the main problem. Students united in the group to 

prepare questions related to solving the main problem. 
Discussion of the task in a group
Determines the main origin of the problem and they determine the way to solve 

the problem.
Exploring the problem 
Students find ways of solving problems and discuss in a group. In the end of 

discussion, they sum up the problem.
Reflection and feedback
Students convinced and found the decision setting tasks. In the end students 

analyze and summarize the results of the work done. According to received results, 
students defend the chosen way of solving problem tasks. 

Well, stages describing above we have to use when we solve the problem task. 
      1) Problem task
Currently, the problem of clean drinking water is becoming one of the 

environmental problems around the world. Especially relevant is the problem of 
drinking water purity on south region of Kazakhstan (Table 3).

1) In this regard, consider inexpensive and effective ways to clean and consume 
daily drinking water at home on daily using.

2) Compare different ways to purify drinking water
3) Learning of the chemical composition of drinking water
4) Determine the stage availability of drinking water
        

Table 3 - Drinking water problems and solutions
Facts Ideas Learning issues Action Plan

Pure drinking water 
one of the global 
problem 

Using of drinking 
water for a healthy 
lifestyle 

Is drinking water often 
used in everyday life?

Determine the role of 
water in life of living 
organisms.

High cost of water 
purification 

Availability of 
drinking water

Have you identified ways 
to purify drinking water?

Finding the ways of 
purifying drinking water
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Chemical composition 
of drinking water and 
benefits of the human 
organism

Chemical 
composition of 
purify water

Has the chemical 
composition of drinking 
water been determined?

Determine the chemical 
composition of drinking 
water

Lack of drinking water 
in different countries

Ways of purify 
drinking water

Has the availability of 
drinking water been 
determined in the south 
region of Kazakhstan? 

Determine the easiest and 
cheapest way of purify 
water

1.After studying the problem, the students completed the table.
2. In the drinking water problem students found the ways of solving problem. 
3. They explore chemical compounds of water and found the ways of purifying 

of water. 
When determining the chemical composition of drinking water, the following 

were identified: chlorine, solid salts, calcium cations, sulfates, phosphates, 
fluorides.

When determining ways to purify drinking water, were revealed the following 
methods of purification of water: 

1) Sedimentation - it is necessary to infuse domestic drinking water in a container 
for 5–6 hours. As a result, heavy metals and chlorine compounds in the water fly 
away. 

2) Boiling — to carry out this process, it is often advisable to use a regular kettle. 
This reduces the hardness of the water and removes the calcium magnesium ions it 
contains.

3) Freezing method- water is considered to be of great benefit because of pre-
freezing the water and then re-thawing it. Research by Japanese scientists - based 
on these studies, water receives information from the environment and is aimed at 
changing the crystals in it. Such melt waters are also called" Living Water". 

4) Method of tablet water disinfection - is the most convenient and available way 
to purify water. Water can be disinfected using chlorine.

2) Problem task
Soil fertility- provides of growing plants and increase the productivity of plants. 

However, nowadays growing of plants slow down and giving fruits decrease. Soil 
fertility sharply slowed down (Table 4). 

Problem question:
1. Explain the problem of slow down fertility of agricultural fields south region 

of Kazakhstan, offer the methods of recovering soil. 
       

Table 4 - Soil fertility problems and solutions
Facts Ideas Learning Issues Action Plan

Soil-provides 
of growing 
plants

Mechanical 
processing
Structure and 
consistency

Overconsalidation
Desiccation of the upper horizon 
Reduced mechanical strength
Intensively using agricultural fields 
to receive super profit

Adding organic 
compounds 
Adding micronutrients 
and worms
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Soil-increase 
productivity 
of plants

Biological processes
Global changing of 
climate 

Cross formation
Floating of soil Accumulation of 
pathogens microorganisms
Frequent using herbicides and 
pesticides 

Processing of seeds 
Side ration 
Cultivation of soil 
with useful plants and 
trees 

Soil- major 
natural 
resources 

Changing 
the chemical 
composition of soil 
into divalent cations 
(Ca) to monovalent 
(Na, K)

Declining of soil 
Declining buffering of soil
Reducing yield of soil

Adding Isotopes 
N-15and P-32, also 
Isotopes C-13 to the 
soil.

3)Problem task 
Problems of saving purity natural water pools of Kazakhstan, also counts habitant 

of fish, which consider one of the actual problem. Questions related to dying fish, 
seals remain open and requiring scientific research. For instance, at the beginning 
of XX century in Caspian Sea inhabited up to 1 million seals, in 2019 its counts for 
about 43000 specific.

Problem question:
Let us imagine that you are the resident of the place where seals inhabitants. 

Students should explain why seals died (Table 5). 

       Table 5 - Polluted water pool problems and solutions
Facts Ideas Learning Issues Action Plan

XX century in Caspian 
Sea inhabited up to 1 
million seals

Left water Is there enough water 
where seals live?

Explore the water compounds

In 2019 seals counts 
for about 43000 
specific

Left things Is the water detected 
before and after 
solving problem?

Determine the fish 

Seals- live on the 
Caspian Sea

Seals habitat may 
be subject to an 
environmental 
problem

Is the oil determined in 
the water ?

We have to take a survey 
from the fisher and citizens 
to determine and figure out 
this kind of problems is 
happening in the river every 
year 

Many of seals have 
the tolerance to the 
ecological problem 

Fish have disease Do the fishes explore? Getting an information about 
the poisoning 

We conducted several times with problem based learning method in the groups. 
We also explored the productivity and interest’s students by Vygotsky formula. We 
can determine the productivity and progress of students using Vygotsky formula. 

Vygotsky formula the most optimal for comparative learning stages of perception 
knowledge amount of students, taking into account the features of work in team. 
Although, formula provides evaluation of stages productivity in team to solving 
actual and real problem, existing in the biology and ecology field.        
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Mse=Ko/Kn*100 %

Mse- productivity of team work (%)
Ko- points of solving problems in team work
Kn- total score of criteria 
We used ten rating scale to evaluate the right solution of solving problem by 

students. Every right answer gives 2 points and we set up five direction of criteria 
(Table 6). 	

Table 6 - Criteria to solve the problem                              
Criteria Points  

1.Truthfullness of information 2
2. Ability of information to solve the problem 2
3. Content of solving problem 2
4. Additions(video, pictures) 2
5.Competent compilation conclusions and protection level 2
Total score (Kn) 10

We evaluate team work in each group and rely on criteria made up the table. In 
the table we compared first and last week’s Ko results of investigations (Table 7). 

We did our research for four weeks. In 1st control group first week results from 
solving problem 1st team Ko=5, 2nd team Ko=6, 3rd team Ko=5. In 2nd experimental 
group results 1st team Ko= 6, 2nd team Ko= 6, 3rd team Ko=5. In 3rd experimental 
group results 1st Ko=7, 2nd Ko=5, 3rd Ko=6. After 3 weeks their results increased then 
before, in 1st group 1st team Ko= 8, 2nd team Ko=9, 3rd team Ko=8. In 2nd group 1st 
team Ko=9, 2nd team Ko=8, 3rd team Ko=10 and in 3rd group 1st team Ko=9, 2nd team 
Ko=9, 3rd team Ko=10.

Table 7 - First and fourth week results and progress students in biology lessons
Results from control group and experimental groups in a first week Result of problem based 

learning method in a last week
First week (Ko) Groups Fourth week (Ko)

1st team 2nd team 3rd team 1st team 2nd team 3rd team 
5 6 5 Traditional method of learning

1st control group
6 5 6

6 6 5 Problem based learning 
method

2nd an experimental group

9 8 10

7 5 6 Problem based learning 
method

3rd an experimental group

9 9 10

When we evaluate team works we rely on criteria where Kn=10 points, so we 
evaluate students not only for the qualities information and also how they protect all 
the cases and submission of solutions to the problem. We see from the table student’s 
productivity and interests to biology lesson increased 30-36% (Figure 1). 
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Table 7 - First and fourth week results and progress students in biology lessons

Results from control group and experimental groups in a first week Result of problem based learning method in a 
last week

First week (Ko) Groups Fourth week (Ko)
1st team 2nd team 3rd team 1st team 2nd team 3rd team 
5 6 5 Traditional method of learning

1st control group
6 5 6

6 6 5 Problem based learning method
2nd an experimental group
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7 5 6 Problem based learning method
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When we evaluate team works we rely on criteria where Kn=10 points, so we evaluate students not only 
for the qualities information and also how they protect all the cases and submission of solutions to the 
problem. We see from the table student’s productivity and interests to biology lesson increased 30-36% 
(Figure 1). 

Fig.1. Productivity and effectiveness of acquired knowledge students in four week

Related to their submission of information determined this kinds of team’s types: logical style of 
submission, research style, presentative style of permission. Logical style of team – this kind of students pick 
up the main information and refine it using math and logical skills. Research style of team- students make the 
research work on a given topic with subsequent interpretation on a local feature, presentative style of team-
the team searches creative approaches as on a solving problem as on presentation of information.

As we can see from the table in a four weeks we realized that in a fourth week results much better than 
in the first week.  We see that in the first week in 1st control group’s first team got Mse=50 %, second team’s 
productivity Mse=60 %, third team got Mse=50 % of productivity.  In 2nd experimental group’s first team’s 
productivity Mse=60 %, second team’s productivity Mse=60 %, third team’s productivity Mse=50 %. In 3rd

experimental group’s first team’s productivity Mse=70 %, second team’s productivity Mse=50 %, third 
team’s productivity Mse=60 %. 
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Fig.1. Productivity and effectiveness of acquired knowledge students in four week

Related to their submission of information determined this kinds of team’s types: 
logical style of submission, research style, presentative style of permission. Logical 
style of team – this kind of students pick up the main information and refine it using 
math and logical skills. Research style of team- students make the research work 
on a given topic with subsequent interpretation on a local feature, presentative 
style of team- the team searches creative approaches as on a solving problem as on 
presentation of information.

As we can see from the table in a four weeks we realized that in a fourth week 
results much better than in the first week.  We see that in the first week in 1st control 
group’s first team got Mse=50 %, second team’s productivity Mse=60 %, third team 
got Mse=50 % of productivity.  In 2nd experimental group’s first team’s productivity 
Mse=60 %, second team’s productivity Mse=60 %, third team’s productivity Mse=50 
%. In 3rd experimental group’s first team’s productivity Mse=70 %, second team’s 
productivity Mse=50 %, third team’s productivity Mse=60 %. 

Fourth week in 1st control group’s first team’s productivity Mse=60%, second 
team’s productivity Mse=60 %, third team’s productivity Mse=50 %. In 2nd 
experimental group’s first team’s productivity 90 %, second team’s productivity 
Mse=80%, third team’s productivity Mse=100%. In 3rd experimental group’s first 
team’s productivity Mse=90 %, second team’s productivity Mse=90 %, third team’s 
productivity Mse=100 %. We determined results of students using Vygotsky formula. 

In this way, according to the formula of Vygotsky, indicators the efficiency first 
control group’s results equal to 57 %, second experimental group’s result equal to 90 
% and third experimental group’s result 93 %. 

Conclusion
Problem learning increases students' interest in the topic, as well as the interest 

in finding additional sources of information using previously acquired knowledge 
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and modern knowledge on the topic. To solve learning problems, students can 
make decisions using versatile knowledge. The main feature of problem learning is 
decision-making associated with environmental, biological and knowledge acquired 
in other subjects.

Using problem based learning method for students gave us the right sides. 
First, close relationships and bonds between students and develops responsibility, 

curiosity, cognitive activity, free exchange of opinions. And students who are 
accustomed to solving problems will be able to quickly and easily solve all the 
various tasks. Indicators efficiency works of students (by Vygotsky) in control and 
experimental groups composed in first group 57 %, second group 90 % and third 
group 93 %. 

Secondly, in a process of teaching on a course biotechnology, students observed 
promotion of education and interests. They communicate freely and have more 
interaction than the traditional methods of education. Without any helps of teacher, 
they cope problems easy. 

In addition, students result in a first week evaluated on average Mse=50 %, then 
in fourth week result increased 80–90 %. Also, If we compare results from control 
and experimental groups, 1st group results did not changed, in 2nd and 3rd groups 
results and effectiveness increased to 30–36 %. 

In our point of view, using problem based learning method in a classes we will 
get more advantages and interests of students to biotechnology course, than the 
traditional method of education. Summarizing getting information, we can determine 
problematic-oriented method of education- as more comfortable tool on a course of 
biotechnology student-biologist.  
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