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Annotation. This article examines the effectiveness of the microbiological situational task
method (case study) in the development of students' critical thinking. The study involved 32 students
who were offered thematic tasks on isolating microorganisms from air, soil, and water samples,
analyzing colony morphology, conducting identification, and planning a research strategy. The results
of the study showed that the case-study method significantly improves students' analytical thinking,
logical thinking and practical laboratory skills. The data obtained indicate that the use of situational
tasks in the study of microbiology increases students' interest in the subject and enhances their ability
to critically evaluate complex biological phenomena.

Critical thinking in the modern higher education system is one of the main components of the
formation of professional competence of future specialists. Since the science of Microbiology is based
on specific situations that require practical decision-making, teaching the subject content using the
case-study method effectively develops students' analytical thinking, the ability to make well-reasoned
conclusions, and the skills of working with scientific information.

In conclusion, it is confirmed that situational tasks of a microbiological nature not only
enhance academic motivation, but also provide a systematic understanding of complex biological
processes, which is why they should be used as a permanent pedagogical tool in higher education.

Keywords: critical thinking, case-study, microbiology, laboratory experience, practical skills.

Introduction. In the modern education system, one of the main requirements, along
with the assimilation of theoretical knowledge by students, is the ability to apply them in a
practical situation. In this context, critical thinking is an important cognitive skill that forms
the ability to analyze, evaluate, interpret information, and make informed decisions. Critical
thinking is especially important in the field of microbiology, as laboratory work requires
precise accuracy, logical judgment, and correct interpretation of data [1].

The effectiveness of the situational task method (case study), based on situational
analysis in the educational process, has been widely proven in recent years. This method
allows students to analyze specific laboratory conditions and perform tasks such as
identifying microorganisms, assessing their morphological features, selecting the necessary
culture media, and developing a research strategy [2]. Case-study plays an important role in
developing students' skills in linking theoretical knowledge with practice, independent
decision-making, and logical thinking.

In pedagogical research of the last five years, it has been proven that case-study
technology is highly effective in developing students' analytical thinking, group interaction,
and the ability to simulate real professional situations. Especially in the natural sciences, such
as biology, microbiology, and biotechnology, the importance of situational tasks is increasing,
as they are seen as universal tools for solving scientific and practical problems [4].

In the field of microbiology, factors such as changes in epidemiological conditions in
recent years, the emergence of new pathogens, and the growing problem of antibiotic
resistance have increased the need for students to develop research and critical thinking skills.
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Teaching this discipline through the simulation of real-world laboratory and clinical situations
is a modern way to enhance the professional training of future biologists and microbiologists.

In addition to increasing students' interest in the subject, the use of case studies in
microbiology enhances their ability to analyze complex biological phenomena. Furthermore,
recent scientific research suggests that critical thinking skills are directly linked to students'
abilities to analyze data, use research methods, and draw independent conclusions [3].

In this regard, this article examines the role of microbiological case-study tasks in the
development of students' critical thinking, and their effectiveness is analyzed using the
example of laboratory tasks. The research is aimed at identifying effective ways to improve
students' practical skills and form critical thinking in the educational process [5].

Research materials and methods. The study was conducted with the participation of
32 biology students from the Korkyt Ata Kyzylorda University. The study was aimed at
determining the level of development of critical thinking skills among students using three
microbiological thematic tasks (case-study).

1. Case-study method

Students were offered three laboratory assignments:

- control of microorganisms in the air by passive deposition;

- isolation of microorganisms in soil samples;

- identification of bacteria in natural water sources.

In each assignment, students described the morphology of the colony, determined
possible taxonomic groups, and proposed additional research strategies. This method was
aimed at developing analytical thinking, logical thinking, and decision-making skills.

2. Empirical methods (survey and self-assessment)

After the tasks, the students filled out a questionnaire of 12 questions. The survey
covered four areas:

- the level of understanding of the task;

- data analysis and hypothesis building;

- decision-making and providing an alternative option;

- laboratory activity and motivation.

The students evaluated their skills on a scale from 1 to 5 and determined the dynamics
of critical thinking.

3. Comparative analysis method

The indicators before and after the performance of Case-study tasks were compared.
Evaluation criteria:

- the accuracy of colony classification;
the quality of microorganisms detection;
the correct choice of a nutrient medium;
the logical structure in decision-making.

This method allowed to evaluate the changes in students' critical thinking skills using
quantitative indicators.

4. Laboratory practice method

All laboratory work was carried out on the basis of standard microbiological
technique. Samples (air, soil, water) were sown in agar MPAs, Saburo, MRS, incubated for
24-48 hours. Students recorded macro-morphological features, such as shape, color, structure,
colony density, and identified microorganisms at the initial level [6]. The tools used included
standard laboratory equipment (thermostat, microscope, Petri dishes, test tubes, and sterile
instruments) and safe tools for collecting samples.

The collected results were systematically recorded in laboratory journals. The students
described indicators such as shape, color, structure, and growth intensity of the colonies,
identifying the expected taxonomic groups for each sample. At the end of each assignment,



the students were encouraged to analyze their actions, identify cause-and-effect relationships,
and draw conclusions based on the data obtained. This process significantly enhanced their
critical thinking skills. Table-1 shows the value of situational tasks.

Table 1 — The significance of situational tasks in developing students' critical thinking

Situational task

Significance (from the perspective of critical thinking)

1. Isolation of
microorganisms in the
air

By assessing the microbial load in the environment, the student learns
to analyze the problem.

They can compare different colony morphotypes and make informed
predictions.

This helps them develop independent decision-making skills, draw
specific conclusions, and organize data logically.

2. Isolation of soil
microorganisms

It allows you to assess the diversity of microorganisms in the natural
environment.

Analytical thinking is developed by analyzing a complex system that
contains several microbial groups.

It forms the ability to compare microscopic and macroscopic data.

3. Isolation of
microorganisms in a
water sample

By analyzing microorganisms grown in various environments, logical
and experimental thinking is developed.

Classification skills are formed by comparing gram-positive and gram-
negative bacteria.

Based on the results obtained, the ability to draw reasonable
conclusions about the sanitary quality of water is increased.

This table reflects the specific nature of each task in developing students' critical
thinking skills. Each task focuses on building specific practical and analytical skills. While
the air sample investigation enhances logical reasoning, the soil and water sample
investigation improves data comparison and decision-making skills.

Discussion of Results. The results of the study showed that the inclusion of
microbiological situational tasks (case-study) in the educational process has a significant
impact on the skills of critical thinking, analysis, interpretation and laboratory decision-
making by students. The results were analyzed on the basis of questionnaires, control, written
responses from students, the quality of laboratory work and the dynamics of solving tasks [8].

During the study, the dynamics of students' critical thinking skills were assessed for
each task. Table-2. The total number of participants is 32 students.

Table 2 — Student results by level of understanding

Task Fully understood, % Partially understood, % Difficulties %
1 78 19 3
2 84 12 4
3 91 9 0




As can be seen from the table, in task 1, 78% of students fully understood the task,
19% partially understood it, and 3% faced difficulties. In task 2, the percentage of students
who fully understood the task reached 84%, while those who partially understood it were
12%, and those who faced difficulties were 4%. In task 3, the level of understanding was the
highest, with 91% of students fully understanding the task. This shows that students' critical
thinking abilities are gradually developing through the use of laboratory tasks. Table 3 below
shows the results of the students' self-assessment:

Table 3 - Results of self-assessment of critical thinking skills

Skills Task 1 Task 2 Task 3
Creating a hypothesis 34 3.9 43
Data analysis 3.6 4.1 4.5
Decision-making 3.2 3.8 4.4
Proposing an alternative 3.1 3.6 4.2
Logical reasoning 3.5 4.0 4.6

This table increases students' self-esteem for each assignment. Logical thinking and
decision-making skills showed the greatest growth. This proves the effectiveness of the case-
study method.

Dynamics of critical thinking skills formation

1. The impact of Case-study-based tasks
The results of the study showed that microbiological situational tasks (case-study)
significantly improved students' skills in analyzing information, identifying cause-effect
relationships, and making decisions. (Fig. 1).
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Figure 1 — Percentage of students' understanding of the task




According to the survey results, 78-91% of students stated that they were more
confident than ever in such stages as describing microorganisms, comparing the morphology
of colonies, analyzing pathogenicity factors, or selecting a growth medium.

During the observation of students' laboratory activities, it was noted that they had
reduced the time it took them to analyze problematic situations and increased the accuracy of
their decision-making [9]. For example, while 40% of students initially struggled to correctly
classify colonies, this number dropped to 10% after using the case study. This proves that
students have developed the ability to understand, compare, prove, and justify information,
rather than simply memorizing it.

2. Improvement of microbiological practical skills

During the laboratory classes, students studied the microflora of air, water and soil,
performed tasks such as the allocation of microorganisms, the creation of crops, the choice of
a nutrient medium, the determination of morphological and biochemical properties [10].

Difficulties at the initial stage (when the case-study method is not used)

According to the indicators identified as a result of control and practical works:

- Mistakes in the choice of a nutrient medium-31% of students;
- Incorrect interpretation in microscopic analysis-28%;
- Inability to fully describe the morphology of the colony-35%.

These figures prove that students face some difficulties when performing laboratory
assignments independently.

Changes after the implementation of Case-study

After the application of the Case-study method, the actions of students based on
logical thinking improved significantly. For example, when given a specific situation (identify
a potential Enterobacteriaceae species in a water sample), students correctly planned the task
and significantly reduced their errors in selecting a growth medium, microscopic analysis, and
describing the morphology of the colony [11]. In addition, students began to develop
strategies for completing their tasks, indicating that their laboratory skills had been formed
autonomously. The table-4 shows the results before and after the application of the Case-
study method:

Table 4 - Changes in practical skills

Difficulty type No Case-study, After using Case-study, %
%
Error in selecting the growth 31 8
medium
Incorrect interpretation during 28 6
microscopic analysis
Failure to correctly describe the 35 7
morphology of the colony

In order to quantify the effectiveness of the Case-study technology, the level of errors
made by students during practical microbiological tasks was analyzed. The study was
conducted based on three main indicators: the correct selection and preparation of a nutrient
medium, the interpretation of the results of microscopic analysis, and the morphological
characteristics of bacterial colonies. Each of these indicators plays an important role in the
practical content of the microbiology discipline and determines the quality of students'
laboratory skills [12].

The graph below shows the relative difference between the percentage of students'
errors before and after using case-study. The results of the graph clearly demonstrate the



positive impact of case studies on improving microbiological practical skills and
comprehensively illustrate the effectiveness of implementing this method in the educational
process. (Fig. 2).
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Figure 2 — Changes in practical skills errors

The figure compares the percentages of errors before and after using the case-study
method. After using the method, students' practical skills improve, and the number of errors
they make in class decreases. This means that the tasks were effective and yielded real results.

3. Analytical thinking and the level of argumentation

An analysis of students' written responses and case-study solutions showed that their
ability to argue their points increased. During the course of their work, students:

- wrote observations based on the data;

- compared the properties of microorganisms;

- independently planned the research algorithm;
- substantiated each hypothesis.

For example, while the students initially briefly wrote only “the colony is white,” after
working on the case study, they gave a detailed description: “The colony is round, with a
smooth edge, with a shiny surface texture, without noticeable pigmentation, which is
Staphylococcus spp. corresponds to the characteristic features."This shows that a clear
diagnostic mindset has been formed [13].

4. Survey results: Students' self-assessment
N = 32 students took part in the survey. According to the results:

- 87% believe that case-study helps to better understand complex microbiological
information,;
- 82% - said that situational tasks have increased logical thinking;
- 79% - recognized the improvement of analysis, comparison, decision-making skills;
- 91% - showed that tasks similar to a real-life practical situation increase interest in
classes.
This confirms that students have accepted the case-study method as an effective tool.

5. Increased motivation to learn

The Case-study method has activated the learning process and increased students'
interest in the subject. More students in the reflection at the end of the lesson:
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- understanding the actual clinical and environmental significance of microbiological
experiments;

- when the tasks are "close to real life", it will be more interesting to learn;

- said that he began to feel responsible for his role in the laboratory.

Practical situations allowed students to see the connection between theory and
practice, which is one of the main criteria for critical thinking.

6. Discussion. The effectiveness of the Case-study method

The results obtained are consistent with current research in the field of education. In
the scientific literature, it has been systematically shown that the case-study method develops
in the student not only the perception of knowledge, but also the ability to analyze, synthesize
and apply them [14]. During the study, students got rid of the mechanical memory of
information and learned to approach the problems of research in a creative and analytical way.
Case-study is especially effective in microbiological disciplines because:

- Specific laboratory conditions are fully consistent with the learning goal;

- The processes of detecting microorganisms require logical thinking;

- Each "case" has a solution, but the task can be completed in several ways;

- The student must prove the correctness of their solution, which directly develops
critical thinking.

In addition, this method has also improved students' skills in teamwork,
communication, and discussion.

Conclusion. The results of the study showed the high efficiency of the method of
microbiological situational tasks (case-study) in developing students’ critical thinking skills.
The conducted laboratory works (separation of microorganisms in air, soil and water samples,
morphological description, selection of nutrient media and development of research strategy)
contributed to a deeper understanding of the material by students, logical judgment and
increased abilities to analyze data.

The survey results showed that students' understanding of the tasks increased with
each task, with a full understanding rate ranging from 78% in task 1 to 91% in task 3. This
demonstrates the maturity of students' abilities to independently analyze laboratory tasks and
find effective solutions.

The results of self-assessment also show that students' critical thinking skills gradually
developed and showed steady growth. In particular, the greatest growth was observed in such
skills as data analysis, logical reasoning, and decision-making. This shows that the case-study
method not only helps to consolidate theoretical knowledge, but also allows students to apply
it in real-life laboratory settings.

In addition, the study revealed that students' errors in practical tasks also changed. The
most common errors at the early stage — incorrect choice of the nutrient medium, inability to
fully interpret microscopic features and inaccuracies in the description of the colony
morphology-were significantly reduced after the implementation of the case-study method.
This shows that students have developed not only theoretical knowledge, but also the ability
to make correct decisions in specific laboratory conditions [15].

Based on the results of the study, the systematic application of the case-study method

- improves students' practical skills;

- improves the ability to make quick and accurate decisions in laboratory conditions;
- develops critical thinking, creative, and scientific research skills;

- increases interest and motivation in microbiology.

Thus, the case-study method is an effective pedagogical technology in teaching
microbiology. The widespread use of this method in the educational process will help students
develop a research culture, combine theoretical knowledge with practice, and enhance their
professional competence as future specialists.
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CTYAEHTTEPJIH CbIHA OMJIAYBIH JAMBITY JA MUKPOBHOJIOT MSLIIBIK
KAF JANUJIBIK TAIICBIPMAJIAPJBIH (CASE-STUDY) PO.II

Aamac A.E., 7TM01517 — buonorust BBb-HbIH 2-11i Kypc MaruCTpaHThI
HoanyanaeBa C.)K., buonorus FeUTBIMAAPBIHEIH JOKTOPEIL, Ipodeccop

Kopxoim Ama amweinoagel Kvizviiopoa yrusepcumemi, Koisviniopoa k., Kazaxkcman

Angarma. byn Makamaga  CTyIEHTTEpAIH CBhIHM  OMay  KaOIJeTiH  JaMbITYAarbl
MHUKPOOHOJIOTHSUIBIK YKaFIaMIbIK Tanceipmanap (case-study) omiciHiH THIMAUTIT 3epTTeial. 3epTTeyre
32 cTyAeHT KaThICHIIN, OJapFa aya, TONbIPAK >KOHE Cy YJITUIepiHEH MHKpPOOPTaHU3MIepAl Oeim any,
KOJIOHHMSI MOP(OJIOTHACHIH TANAY, WASHTU(DHUKALMS KYPri3y )KoHE 3epTTey CTPATETHSCHIH jKocHapiiay
OOMBIHINA JKaFJAMIIBIK TaIICBIpMalap YChIHBUIIBI. 3epTTey HoTHKeNepi case-study ofici CTyAeHTTepIiH
AQHAIUTHKAIBIK OMJIAybIH, JIOTHKAIBIK MalbIMAAybIH JKOHE MPAKTUKAIBIK 3ePTXaHANBIK JaFIbUIAPBIH
alTapibIKTall KETULMIPETIHIH KepceTTi. AJBIHFaH JEepeKTep MHUKPOOHMOJIOTHS TIIOHIH OKBITYIa
JKaFIAWIBIK TalChIpMaNapasl KOJJIAHy CTYISHTTEPIiH IOHTe KbI3bIFYIIBUIBIFBIH apTTHIPHII, KYpaeli
OHMOJIOTHSUTBIK, KYOBUTBICTAp/Ibl CHIHU TYPFBIIaH Oaranay KaOlIeTiH KyIIeHTeTiHIH JoNeNae/i.

Kazipri >xorapel OiniM Oepy KyleciHae ChIHM oOilay — Oojamiak MaMaHIapIblH KociOu
KY3BIPETTUNIMH KaNbINTACTBIPYIBIH HETi3ri KOMIOHEHTTEepiHiH Oipi. MUKpOOHONIOTHS FBUIBIMBI
MPAKTUKAJIBIK IIEIIM KaObUImayJbpl Tajam eTEeTIH HAaKThl JKaFjaiyiapra HEri3JeireHIIKTeH, IoH
Ma3MyHBIH case-study oici apKpUIBI OKBITY CTYISHTTEPIiH AHAJIWTHKAIBIK OWIAybIH, TJeIIi
TYKBIPBIM Kacaylbl, FRIIBIMH aKIApATIICH KYMBIC iCTey JaFbUIapblH THIMIII aMBITaIbL.

KopbIThIHIpUTAH  Kelle, MUKPOOHONIOTHSUIBIK OAaFbITTaFbl JKAFAaWiIbIK TarchlpManap OKY
MOTHBALMACHIH KYIICHTIN KaHa KOHMal, KypAedal OMONOTHSUIBIK MpouecTephi KyHenmi TyciHyai
KaMTaMachl3 €TeTiHi, COHIBIKTAH OJIapAbl >KOFaphl OuliM Oepyne TypakThl NeJarorHKaNIbIK Kypai
peTiHIe KOJIAaHy KaKETTIrl JaeIeHel.

Tipex ce3mep: cwiHU oitnay, case-study, MHKPOOHOJIOIHS, 3€pPTXaHAJBIK TIKIpUOE,
NPaKTHKAIBIK JTaF]Ibl.

13



POJIb MUKPOBUOJIOT'HNYECKUX CUTYALHNOHHBIX 3AIAY (CASE-STUDY) B
PA3BUTUU KPUTHUYECKOI'O MBIIIVIEHUSA CTYJIEHTOB

Aamac A.E., maructpant 2-ro kypca OIl 7M01517 — «buonorus»
Hoanyanaena C. 7K., 1okTop OMOIOTHYECKHX HAYK, TIpodeccop

Kuoizvinopourncxuil ynusepcumem umenu Kopxoim Ama, e. Kvizviiopoa, Kazaxcman

AnHoTtaumss. B ganHOW  crathe  paccMmarpuBaeTrcs  d(PQGEKTHBHOCTH  METOoIa
MUKPOOHOJIOTHYECKAX CHTYallMOHHBIX 3alaHuil (case-study) B pa3sBUTHH KPUTHYECKOTO MBIIIICHHS
CTyACHTOB. B wuccienoBaHuM NpUHAIM ydacTue 32 CTYACHTa, KOTOPBIM OBUIM IPEJIOKEHBI
TEMaTUYeCKUe 3a/IaHusl 10 BBIJCICHHIO MUKPOOPTaHH3MOB M3 00pa3llOB BO31yXa, MOYBBI U BOJBI,
aHanmm3y MOpQOJOTHH KOJIOHWH, TPOBEACHUIO HICHTU(UKAIME W ITUIAHUPOBAHUIO CTPAaTETUd
uccienoBaHusl. Pe3ynbpTaThl MCCIEeNOBaHUS TIOKaszand, 4YTO MeTojJ case-study crmocoOcTByeT
3HAUUTENFHOMY Pa3BUTHIO aHAIMTHYECKOTO MBIIUICHHST W JIOTHYECKOTO pacCyKICHUS U
NpakTHYecKue 1abopaTopHble HABBIKK CTYACHTOB. [loTydeHHbIe JaHHBIE CBHICTEIBLCTBYIOT O TOM, YTO
HCIIOJIb30BAHHUE CUTYallMOHHBIX 33}13HHI71 Ipyu HU3YUYCHUU HpeaAMETa MI/IKpOGI/IOJ'IOFI/ISI IIOBbIIIACT
HHTCPEC CTYACHTOB K IMPEAMETY U YCHUIIUBACT UX CHOCO6HOCTI) KPUTHUYCCKU OILICHUBATL CJIOKHBIC
OHMOJIOTUYECKHUE SBIICHUS.

Kputndeckoe MbIIICHHE B COBPEMEHHOM CUCTEME BBICIIIETO 00pa30BaHUS SBIISCTCS OJTHUM U3
OCHOBHBIX ~ KOMIIOHEHTOB  (OPMHPOBaHHsSI MPOQECCHOHANBHOW  KOMIIETEHTHOCTH  OYIyIIHX
crenuanucToB. [lockonbky Hayka MukpoOuonorus 0asupyercsi Ha KOHKPETHBIX CHTYaIUX,
TPEeOYIONIMX MPHHATHS MPAKTUYCCKUX PEHICHUH, 00ydYeHHE MPEAMETHOMY COACPNKAHHI0O METOIOM
case-study 3(QQpeKTUBHO pa3BHBAaeT y CTYJCHTOB aHAJMTHYCCKOE MBIIUICHHE, YMCHHE JejaTh
apryMeHTHPOBaHHBIEC BBIBO/IBI, HABBIKK pabOThI ¢ HAyYHOH HH(OpMAIHEH.

B 3akiroueHue TOATBEPIKAACTCS, YTO CHTYalMOHHBIC 3aJ]aHUs MUKPOOHOIOTUYCCKON
HANpaBJIEHHOCTH HE TOJBKO YCWJIMBAIOT Y4YeOHYI0 MOTHBALMIO, HO U OOECIEUYMBAIOT CHCTEMHOE
IIOHUMAHHE CJIOXKHBIX 6I/IOHOI‘I/ILICCKI/IX IMpoueccCoB, IO3TOMY HX HCO6XO[II/IMO HUCIIOJIB30BaTh B
Ka4eCTBE MOCTOSIHHOTO TeIarOrMYeCKOr0 HHCTPYMEHTA B BhICIIIEM 00pa30BaHUH.

KiroueBble cjioBa: KpHUTHYECKOE MbINUICHHE, case-study, MUKpOOMOIOTHS, JTa0OpaTOPHBIMA
OIIBIT, IPAKTUYCCKNUEC HABBIKU.
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