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Abstract. In recent years, the relevance of the case study method has increased
dramatically in Kazakhstan, as it fosters critical thinking, problem-solving skills and
prepares specialists for real-life challenges. The case study is a contextual learning
method that uses real-life examples to actively engage learners in the learning
process. It not only encourages them to discover suitable solutions to practical
scenarios but also fosters their active participation through collaborative discussions
and debates. The method involves a case that explains a specific practical scenario,
a problem statement, references and extra information (audio, video, and other
resources. The purpose of this study is to investigate the effectiveness of the case
study method in the teaching of biology and chemistry in secondary schools. The
experiment was conducted based on a specialised boarding school “Information
Technologies” from January to April 2024. Students of the 9th grade took part
in the approbation of the developed case-study chemistry and bilogy tasks. The
topics included in the experiment: “Halogens”, “Group 16 (A) elements”, “Group
15 (A) elements”, “Group 14 (A) elements”. Cell cycle”, “Patterns of heredity and
variability”, “Microbiology, and biotechnology”. The significant improvements in
the increase in the quality of knowledge of the experimental group in chemistry
and biology highlight the effectiveness of the case study method. Furthermore, the
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analysis of the results of the survey to determine the level of motivation before and
after the experiment showed that most of the students in the experimental classes
increased their level of motivation, which improved their perception and attitude
towards learning chemistry and biology.

Keywords: case-study, problem-solving, science literacy, chemistry, lower-
secondary school, biology, questionnaire, 9th grade
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Annorauus. Conrel xbiimapbl Kazakcranmma Case-study omiciH KojimaHy
©3CEKTUTr KYpT apThil Kemenmi, ce0ebi Oyi onmic CBHIHM OWIaynbl JaMBITYFa,
MPAKTUKAIBIK ~MOCEJCNEepAl IIeUIyre S KoHe MaMaHAapAbl HaKTBl  OMIipJiK
KUBIHIBIKTAPFAa HaiibiHgayra bIkman etemi. Case-study — OKymIbUTapabl OKY
mporecine OelCeHai TypAe TapTy VIIH HaKThl MBICATIApIsl  KOJIaHATHIH
KOHTEKCTIK OKBITY 9fici. by of1ic omapasl mpaKTUKAJIBIK KaFaainap yIIiH KOJaiibt
menrimaep TabyFa FaHa eMec, COHBIMEH Oipre oJapabslH OipiIeCKeH TaiKbuIayIap
MEH TTiKipTasacTapra OeJICeH/ Il KaThICYbIHA BIKITAJ €Tl OJIIC HAKThI MPAKTHKAIBIK
CIICHAPHITI, MOCETICHI TYXKBIPBIMAAYABI, CUITEMENEPIi KoHEe KOCHIMINA aKITapaTThl
(aymmo, OeifHe xoHe Oacka pecypcrap) TYCIHIIPETIH KaFaaiapl KaMTUABL. by
3epTTEYMIH MaKCaThl Kbl OiTiM OepeTiH MEKTenTepae OMOJIOTHS MEH XUMHUSTHBI
OKBITYIA case-study omiCiHIH THIMAUTITIH 3epTTey OOJBIT TaObIIaabl. DKCIIEPUMEHT
2024 XbIIABIH KaHTap-Ccoyip aiIaphl apasbIFbIHAA "AKIAapaTThK TeXHOIOTHsIap"
MaMaHIaHABIPBUTFAH MEKTEN-MHTePHATHIHBIH 0a3achlHa JKYPTi3iiami. 9-ChIHBIT
OKYIIBIJIAPBl XUMUS JKOHE OHMONOrHs OOWBIHINA O3IpJIEHTEH TaKBIPBINTHIK (KEHC)
TarchlpMasapIbl ChIHAKTAaH OTKi3yTe KaTbICThI. TaxiprOere eHri3ifireH TaKbIphITap:
«l"amorennep», «16 (A) tom anmementrepi», «15 (A) Tom anementrepi», «14 (A)
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TOII BIIEMEHTTEPI», « Kacymanbik UK, « TYKpIM KyalayIIbUIbIK EH ©3TePTillTiK
3aHABUIBIKTAPBD, « MUKPOOHOIOTHS K9HE OMOTEXHOIOTHY . XUMHUSI JKOHE OMOTIOTHS
OOMbBIHIIIA IKCTIEPUMEHTTIK TOINTHIH OUTiM canachl alTapibIKTall KaKcapraHbl case-
study omiciHig THiMAiniriH xepcereai. CoHpai-ak, 3epTTey oiicTeMeci OOWbIHIIA
9KCIIEPUMEHTKE ACHiH jKoHE OJlaH KEeHiH KOJIJaHbIUTFaH MOTHBALMSI ICHTeHiH aHbIKTay
ozicTepiH MaiiianaHa OTBIPBIN, cayajJHaMa HOTWXKENEPIH Tangail Keie, CBIPTKBI
JKOHE 1ILIKI MOTHBALUS CTYICHTTIH OKy KaOiJleTiHe aiTapibIKTai acep eTeTiHiHe KO3
xeTKi3aiK. CTyIeHTTepIiH Keic aaiciH Konaanoac OypbIH opTallia MOTHBALMsIIaphI
ToMeH Oonzapl. IlpouecTi KonjaHFaHHAH KEHiH DKCIIEPUMEHTTIK CBHIHBIIITAFbI
KONTereH OKYIIbUIApAbIH MOTHUBAIMS JEHICWl KOFapbUIaAbl, Oy ONapIblH XUMHUS
MeH OMOJIOTHSIHBI OKyFa JIETeH KO3Kapachl MEH KaObLIJaybIH KaKCAPTTHI.

Tyiiin ce3nep: Case-study, ecenTepi ey, >KapaTbUIbICTaHy CayaTThUIBIFHI,
XHMMHUSI, OpTa MEKTer, OMoIorus, cayaiHama, 9-ChbIHbII
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AHHOTanus. AKTyaJbHOCTh TpUMeHeHns: Metoaa Case-study B mocieiHme roabt
B Kazaxcrane pe3ko Bo3pacTaert, Tak Kak OH CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIUICHAS, PEIICHUIO TPAKTHYECKUX 3a7ad M TIOATOTOBKE CIIEIHAINCTOB K
peanbHBIM JKM3HEHHBIM BbI3oBaM. Case-study — 95TO MeTOx KOHTEKCTHOTO
00y4eHHs, KOTOPBIM HCIIONB3YyeT peabHbIe MPUMEPHI IJII aKTHBHOTO BOBJICUCHHUS
oOyuaromuxcs. JlaHHBI MeToA HE TONBKO MOOYX TAaeT WX HAXOIAUTh TMOAXOISAIINE
pemIeHus st IPaKTUIeCKUX CUTYallui, HO ¥ CIOCOOCTBYET NX aKTUBHOMY Y9aCTHIO
B COBMECTHBIX OOCYXKICHHUSIX H nebarax. MeToj BKIFOYAeT B CEOS KEHC, KOTOPBIH
OOBSICHIET KOHKPETHBIA TPAKTHYECKHH CIeHapwid, (OpMyTHpOBKY MpOOIEeMBbI,
CCBIJIKH M IOTIOJTHUTEIHHYI0 HH(pOpMaIHIo (ayano, BUAeO U Apyrue pecypcesl). Llenbpro
JTAHHOTO MCCIIEOBAHUS SBIsIeTCS U3yueHue 3pPeKTUBHOCTH MeToAa case-study mpu
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MpernoAaBaHiK OMOJIOTUH M XMMUH B 00111€00pa30BaTeIbHBIX HIKOJaX. DKCIIEPHUMEHT
MIPOBOAMIICA Ha 0a3e crienuaaTu3upOBaHHON IIKONIBI-UHTEpHATa “UH(DOPMALMOHHBIX
TeXHOJIOTUI” ¢ sHBaps no ampenb 2024 roga. Yuyammecs 9-X KJIaccoB MPHUHSAIH
ydacTue B anpoOanuu pa3padOTaHHBIX TEMaTUYeCKUX (KeHC) 3aaHuii M0 XUMHUH H
Oouonorun. TeMpl, BKIIIOUEHHBIE B AKCTIEpUMeHT: “T'anmorenst”, “ONeMeHThI TPyIIIbI
16 (A)”, “Onementsl rpynnsl 15 (A)”, “Onements! rpynnsl 14 (A)”. “Knetounsrit
UK, “3aKOHOMEPHOCTH HACIEACTBEHHOCTH U U3MEHUUBOCTH , “MUKpOOHONIOTHs
n OMoTexXHOJOrus”. 3HAYUTENbHbIC YIyYIIEHHsS B MOBBIICHHMH KauecTBa 3HAHUH
9KCIIEPUMEHTAIILHOM TPYMITBI IO XUMHUH U OMOJIOTHH TOMYEPKUBAIOT 3 (hEKTUBHOCTD
MeTona case-study. Ha ocHoBe aHKeTMpOBaHUS YPOBEHb MOTHBALMM 0 U IMOCIE
IKCIIEPUMEHTa M0 METOAUKE HCCIENOBaHUS, Mbl yOCOUIUCh, YTO BHEIIHSS H
BHYTPEHHSISI MOTHBAllMsl OKa3bIBAIOT CYLIECTBEHHOE BIHSHHE Ha CIIOCOOHOCTb
oOydaromuxcsi K oOydeHHIo. Y CTyIEHTOB ObUla HHU3Kas CpeOHss MOTHBALMS,
MIpe’KIie YeM OHU HCIOIB30BaIN MeTO Kelica. [locne mpumeHeHus aToro mporecca
YpOBEHb MOTHUBALIMM MHOTHX YYaIMXCsl SKCIIEPUMEHTAJIBHOTO Kjlacca MOBBICHIICH,
YTO YAYYIIHJIO UX OTHOIICHUE U BOCHPUSATHE U3YUCHUSI XUMHU M OHOJIOTHH.

KiroueBsbie cioBa: Case-study, pemienne 3aaa4, eCTeCTBEHHOHAYYHasl TPaMoT-
HOCTb, XUMMSI, CPEITHSIS LIIKOJIa, OMOJIOTHSI, aHKETUPOBaHuUE, 9 Kiace

Introduction. The Republic of Kazakhstan's modern view of education focuses
on the definition of new values to improve educational quality, the development
of the student's individuality, and the production of abilities shown in specific
life circumstances. For this reason, the student's potential and creative abilities
in all sectors of life are given the utmost attention (Sadykov, et al, 2023: 1). The
educational standards in the country have been developed to bring about changes
in the primary school curriculum. The aim is to create a school environment that
is adapted to the needs of students. The main goal is to reduce the workload by
creatively applying knowledge, promoting critical thinking, and utilizing various
communication methods based on research. This will involve individual and group
work, as well as the application of practical knowledge and skills.

Case studies (method of unique scenarios) are currently among the popular active
methods of teaching. It is extensively used in various academic fields, including
psychology, sociology, pedagogy, and other social and humanitarian fields. The
case-study approach is a contextual learning methodology that uses real-world
examples to challenge students. It not only encourages them to discover suitable
solutions to practical scenarios but also fosters their active participation through
collaborative discussions and debates. This technique involves a case that explains
a specific practical scenario, a problem statement (identifying the aim of the study),
references and extra information (including audio, video, and digital media), and
methodological resources (Belessova, et al., 2023: 63). The case study method, a
powerful tool for enhancing learning, is yet to be widely embraced in the education
system. Despite its proven effectiveness, its integration has been hindered by several
challenges (Hua, 2020: 82):
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» Many teachers find that gaining knowledge of case technology methodology is
worthwhile, although it can be very tough initially. This approach, which emphasizes
problem-solving and critical thinking, has been shown to enhance student engagement
and learning outcomes significantly.

» Some teachers prefer traditional teaching methods over interactive ones.

* The integration of case technology into a standardized educational process is
a complex task, posing significant challenges, primarily due to the extensive study
time required.

* No methodical guidelines provide situational activities for both topic and
integrative material. Preparing cases is a complicated procedure that demands
significant personal work from teachers (Yin, 2017: 75).

There is little experience in writing cases in Kazakhstan, and the bank of cases has
yet to be formed. However, it is evident that solving cases significantly expands the
possibilities of forming cognitive skills and creative thinking, effectively improving
the learning process. The desire to raise educational standards and modify the
educational process to meet modern requirements also contributes to the importance
of the research (Akhitova, 2023: 9).

The research (Sadykov, 2015: 449) demonstrates the beneficial effects of the case-
study method on students' cognitive development and the effectiveness of learning
the course material. Therefore, incorporating the case method in resolving various
situational tasks is essential for training future professionals in the natural sciences
field.

The use of the case-study method not only stimulated students' learning activities
and increased basic professional competencies, but it also reduced the gap between
their theoretical understanding of environmental issues and the application of
environmentally friendly behaviour principles in the lives of both groups of students
(Abdykerimova, et al, 2023; Sadykov, et al, 2024: 188).

The one of the main conditions for the formation of students' reflection is the
introduction of case technology into the educational process. When working with
cases, the learner acts as a full participant in the process, and the feelings and
reflections obtained through experience are intertwined with learning cognition
(Sarimbayeva, et al, 2023: 224).

Due to the rapid advancement of science and technology, and the large amount
of information available to students, it is important to create innovative teaching
methods that not only impart knowledge, but also develop the necessary skills to
apply it. The case study method meets these needs by helping students to develop
analytical, critical thinking and problem-solving skills - all of which are essential in
subjects such as biology and chemistry. It will demonstrate its potential as a tool for
improving the effectiveness of teaching chemistry and biology, and allow reasonable
conclusions to be drawn about its use in the educational process. In addition, the use
of cases in chemistry and biology classes helps students to understand the practical
application of the concepts covered, which increases their motivation and interest in
studying. In addition, the technique helps students prepare for real-life scenarios by
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improving their critical thinking, independent decision-making and adaptability to
rapidly changing situations (Marfu'ah, et al, 2024: 193).

Types of “case-study” method

Practical examples from the real world. At the same time, their educational
purpose can be simplified to teaching students and consolidating information, skills
and behaviours (decision-making) in any setting.

Training cases represent common scenarios that occur frequently in life.

Research cases are models for learning new information about situations and
their behaviour (Jesionkowska, et al, 2020: 204).

The case typically includes a situation (a problem), context (chronological, actions,
participants), author's comment on the situation, assignments for collaborating with
the case, and applications. The stages of case development begin with determining
the place of the case in the structure of the educational process and the discipline
being studied. Then it is necessary to form a model of the situation around which the
case will be formed (Khandakar et al., 2020: 480).

The work aims to examine the effectiveness of the case study method in teaching
biology and chemistry in secondary schools.

Materials and methods of research. The experiment was conducted based
on a specialised boarding school “Information Technologies” (Karaganda), from
30.01.2024 to 16.04.2024. Students of the 9" grade took part in the approbation
of the developed case-study chemistry tasks; there are a total of 36 students (14
girls and 22 boys). Lessons in the 9 “A” class (experimental group) were provided
using case-study tasks in chemistry. Lessons in the 9 “B” class (control group) were
provided in a traditional style. Traditional instruction entails passively obtaining
information that the teacher possesses.

Three phases were established to experiment:

1) The ascertaining stage is used to assess students' enthusiasm for learning new
information, their readiness to deal with novelty and their general understanding of
chemistry and biology, to investigate the significant challenges that arise when using
the case study technique, to analyse complex topics studied in chemistry and biology
subjects and to prepare cases for use in chemistry and biology classes.

2) The formative (training) stage includes the introduction of the studied method
into the pedagogical process, the familiarisation of the students and the subject
teacher with the purpose of the method, the familiarisation of the students with the
principles of casework and evaluation criteria, and the evaluation of the effectiveness
of the work.

3) The control stage assesses the student's knowledge, skills and abilities based
on the results of a training experiment.

According to the plan for determining the effectiveness of the method, chemistry,
and biology lessons were conducted according to the topics in the curriculum listed
in Table 1.
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Table 1. Topics of lessons using the case study method

Subject Topic Date
Chemistry | Properties, production and use of ammonia 30.01.2024
Biology Meiosis and its phases. Comparison of meiosis and mitosis 08.02.2024
Chemistry | Phosphorus 13.02.2024
Chemistry | Mineral fertilisers 20.02.2024
Chemistry | Chemical composition of the human body 05.03.2024
Biology The genetics of gender. Gender—linked inheritance 07.03.2024
Biology Inheritance patterns of human blood groups and the Rh factor 14.03.2024
Biology Secondary sexual characteristics, puberty. Biological and social maturity | 04.04.2024
Chemistry | Saturated hydrocarbons (alkanes or paraffins) 16.04.2024

We preferred to divide the students into groups consisting of four students since
this number is optimal for real learning conditions. The distribution of functional
roles in the group could be as follows:

The moderator organises the discussion of the topic and the problem, involving
all members of the group.

The analyst asks questions of the participants during the discussion of the
problem, challenging the ideas and formulations expressed.

The recorder notes everything related to the solution of the problem; at the end of
the first discussion, it is usually the recorder who speaks to the group to present the
opinion and the position of his team.

The observer evaluates the participation of each member of the group in solving
the problem according to the criteria set by the teacher (Ellet, 2018: 122).

The algorithm for working with the case:

1. The first step is to become familiar with the scenario and its characteristics.

2. The second stage involves outlining the major problem. Knowledge of case-
specific questions.

3. The third step involves the proposal of thoughts or subjects for “brainstorming.”

4. The fourth stage is the implementation of a problem.

5. The fifth step involves offering one or more solutions to the situation.

6. The sixth stage — reflection (discussion of cases).

Preparatory moments are also crucial for the method's effectiveness, in addition
to the integral and methodological parts. When preparing for the analysis of the
case, as well as when summarizing the material in the lessons, you can use one
of the techniques of critical thinking technology, the so-called “PRES” formula
(Rahmawati, et al, 2022: 3556):

P — position (what is the point of view) — I believe that...

R — reason (arguments supporting the position) — ... because...
E — explanation (facts illustrating the argument) — ...for example...
S — summary (conclusion, call to take a position) — ...therefore...

Examples of developed case study tasks for 9" grade
1. Saturated hydrocarbons (alkanes or paraffins) (chemistry)
Case type: research

259 @ ® &



Bulletin the National academy of sciences of the Republic of Kazakhstan

The tragedy at the Kostenko mine "ArcelorMittal Temirtau" occurred on the night
0f 28.10.2023. Forty-six people died as a result of the incident. On 9 December, the
final meeting of the government commission investigating the causes of the fire and
explosion at the Kostenko mine in the Karaganda region took place. "As a result, it
was established that the fire and subsequent explosion of the methane-air mixture
occurred as a result of the ignition of gas (methane) by a mechanical spark created by
the impact and friction of the scraper conveyor elements. The gas itself was released
from the underlying reservoir," the Ministry of Emergency Situations said on its
official website. In addition, the commission found violations of industrial safety
requirements. In particular, it noted the unsatisfactory organisation of work and the
lack of the necessary industrial control over hazardous production factors (figure 1).

>

Figure 1. Case study tasks on the topic “Saturated hydrocarbons (alkanes or paraffins)”

Case questions:

What chemical and physical properties of alkanes caused the explosion at the
Kostenko mine?

Is it possible to detect the appearance of methane in the mine organoleptically,
i.e., with the help of sensory organs? Why?

What types of reactions do saturated hydrocarbons typically undergo? Under
what conditions (exposure to light, temperature, or catalyst) are they most likely to
degrade?

2. Inheritance patterns of human blood groups and the Rh factor (biology)

Case type: practical.

The Rh factor does not affect the chances of conception. When an RH-negative
(Rh-) woman conceives a Rh-positive (Rh+) child, the Rh factor can affect the health
of the embryo. During pregnancy, fetal red blood cells cross the placenta and enter
the mother's bloodstream. Fetal red blood cells have a positive Rh factor (Rh+),
an antigen foreign to the mother. The expectant mother's body reacts by producing
antibodies against the erythrocytes. This process is called sensitisation. The anti-
rhesus antibodies can enter the fetal circulation and kill Rh-positive (Rh+) fatal
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erythrocytes. Fatal haemolytic jaundice causes anaemia, liver damage, hypoxia and
other serious consequences. If therapy is not completed in time, the baby may die
(figure 2).

Figure 2. Case study tasks on the topic “Inheritance patterns of human blood groups and the Rh
factor”

Case questions:

How does the Rh factor affect childbearing and pregnancy?

Does the negative Rh factor of the father affect the embryo?

What methods are known to reduce the risk of rhesus conflict?

Can negative-rhesus offspring be born to positive-rhesus parents? (Prove your
answers by calculating them).

Results.

1. Chemistry.

A final test was developed for 9 grades, taking into account the age of the students
and the knowledge acquired. The tests were administered on A4 sheets of paper. Ninth
graders had 30 minutes to complete the final test, which consisted of 11 questions.
This means that it took about 3 minutes to complete each item. The topics included
in the testing: “Halogens”, “Group 16 (A) elements”, “Group 15 (A) elements”,
“Group 14 (A) elements”. Diagrams 1-2 showed the average score and grades for the
final test in grades 9 “A” (experimental group) and 9 “B” (control group).
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Figure 3. Results of final testing in grade 9 “B” (control group)

@

=

w




Bulletin the National academy of sciences of the Republic of Kazakhstan

13 students — satisfactory (72,2%);
4 students — good (22,2%);
1 student — excellent (5,6%).

Based on the final testing data, the quality of knowledge was 27,8 %. The average
score was 12.44 points.
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Figure 4 - Results of ﬁnal testing in grade 9 “A” (experimental group)

6 students — satisfactory (33,3%);

7 students — good (38,9%);

5 students — excellent (27,8 %).

Based on the final testing data, the quality of knowledge was 66,7%. The average
score was 16,22 points. There was a major difference in the degree of knowledge,
skills, and abilities between the two groups 9 “A” (experimental group) and 9 “B”

(control group). 9 “A” (experimental group) scored 3.78 more points than the second
9 “B” (control group).

2. Biology
The topics included in the testing: “Cell cycle”, “Patterns of heredity and
variability”, “Microbiology, and biotechnology”. Diagrams 3-4 showed the average

score and grades for the final test in grades 9 “A” (experimental group) and 9 “B”
(control group).
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Figure 5. Results of final testing in grade 9 “B” (control group)
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8 students — satisfactory (44,4%);

7 students — good (38,9%);

3 students — excellent (16,7%).

Based on the final testing data, the quality of knowledge was 55,6 %. The average
score was 8,38 points.
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Figure 5 - Results of final testing in grade 9 “A” (experimental group)

3 students — satisfactory (16,7%);

8 students — good (44,4%);

7 students — excellent (38,9 %).

Based on the final testing data, the quality of knowledge was 83,4%. The average
score was 9,83 points. There was a major difference in the degree of knowledge,
skills, and abilities between the two groups 9 “A” (experimental group) and 9 “B”
(control group). 9 “A” (experimental group) scored 1.45 more points than the second
9 “B” (control group).

3. Diagnostics of the structure of the student's educational motivation
(Matyukhina, 1984: 72).

This technique allows the determination of the major factors affecting student
motivation. All motives investigated using this technique are classified as educational
(connected to the content and process of learning) and non-educational). Students of
9 “A” (the experimental group) completed the questionnaire before and after the
experiment (diagram 5).

Matyukhina distinguishes the following types of motives:

Cognitive motives are related to the content of the educational activity and the
process of its implementation. The pupil strives to master new knowledge and
educational skills.

Communicative motives are the reasons why students choose to communicate
with each other.

Emotional motives stimulate students to take an active or passive role in the
learning process.

The student's position motives are an expression of his or her understanding of
the importance of learning for the future.
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Achievement motives are an expression of a student's desire to achieve great
results and a position of honour among their classmates.
External motives show a desire for recognition and/or good grades.
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Figure 7- Diagnostics of the structure of the student's educational motivation

According to the results of the survey conducted before the experiment began,
the majority of students were initially motivated by external factors: 2 students —
cognitive; 3 students — communicative; 4 students — emotive; 1 student — position
of schoolchildren; 1 student — achievement; 7 students — external (rewards,
punishments). This motivation occurs when an activity is carried out out of duty or
responsibility to achieve a certain status among classmates, and pressured by others.
As a result, the students had low and unstable motivation to study the subject.

After completing the experiment: 4 students — cognitive; 4 students —
communicative; 1 student — emotive; 3 students — position of schoolchildren; 3
students — achievement; 3 students — external (rewards, punishments). Based on the
results of the questionnaire and a personal interview using the case study method has
a positive effect on students' motivation, helps them to develop new interests and
certain communication skills, and thus improves the microclimate in the classroom.

Discussion. The case study method provides several chances and improves the
efficacy of the learning process:

1. The case study method plays a key role in developing critical thinking. It equips
students with the ability to distinguish between data and information, to categorise,
to identify important and unimportant information, to analyse, present and extract it,
to identify information gaps and to fill them.

2. The case's problem is more accessible than the actual scenario, which helps
students develop practical abilities in employing economic theory, methodologies,
and principles.

3. Creative abilities are critical in developing alternate answers that cannot be
discovered rationally.

4. The case study method fosters a collaborative environment, encouraging
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students to lead discussions, persuade others, use visuals and other media tools, and
write compelling reports. These results are supported by (Abdykerimova, et al, 2023;
Sadykov, et al, 2024: 188; Sarimbayeva, et al, 2023: 224).

There are three problems in implementing the case-study method:

1. Time-consuming. The case study approach is indeed time-consuming, but it is
also intellectually challenging. This narrative aspect is based on the reality that the
case study technique requires time from all parties (e.g. professors and students).
If a teacher wants to use the case study technique effectively, he or she must either
acquire an existing case and adapt it for that specific class, or construct an entirely
new example, which can be very time-consuming.

2. Pedagogical and managerial difficulties. Although the case study method is
used in the classroom to teach students new material, it is not the most effective
pedagogical tool. Students are usually not given a thorough understanding of the
ideas but are taught when and how to apply the theories, rather than the practical
skills needed to fully understand the theories.

3. Number of students. If the number of students is small, implementation will
be easier than if the number of students is large. This is due to several factors. In
other words, the case study method has the potential to push students out of their
comfort zone, which is a good thing. When using the case study technique, one
issue that arises is how the teacher will involve all the individual students in the
case discussion. The teacher has an incredible responsibility in this situation, as
students can simply sit back and listen to the discussion without participating. This
is particularly important when using the case study method in larger classes (Hua,
2020: 80; Hoque et al, 2024: 267).

Conclusion. According to the outcomes, the case study method has the potential
to increase the efficacy of chemistry and biology lessons significantly. The technique,
focused on studying real-life situations and issues, helps students put theoretical
knowledge into practice while fostering critical thinking, analytical ability, and
interpersonal abilities. The case method has become a crucial instrument in the current
educational setting, where it is essential to convey information and develop skills for
application in practical situations. A pedagogical experiment was conducted with
9th-grade students. The case-study tasks we developed were successfully applied
in chemistry and biology lessons. Lessons in the 9 “B” class (control group) were
provided in a traditional style. Lessons in the 9 “A” class (experimental group) were
provided using case-study tasks in chemistry and biology. Based on the observation
results, it became clear that students were more engaged in tasks that had practical
applications and involved them actively in the process. The results of the final control
work in Chemistry showed a quality of knowledge of 27,8% in the control group and
66.7% in the experimental group. The results of the final control work in Biology
showed a quality of knowledge of 55,6% in the control group and 83,4% in the
experimental group. These significant improvements in knowledge retention, with
the quality of knowledge in the experimental group increasing by 38,9% in chemistry
and 27,8% in biology, underline the effectiveness of the case study method.
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Eighteen students responded positively to a survey administered as part of this
study when asked how they felt about case method classes and whether they would
like to take them more frequently. Also, after analyzing the survey results using
methods to determine the level of motivation used before and after the experiment
under the research methodology, we were convinced that external and internal
motivation significantly affects the student's ability to learn. The students had low
motivation on average before using the case method. After using the process, many
students in the experimental class had increased motivation levels, which improved
their perception and attitude to the study of chemistry and biology. The case study
method is best suited to developing students' analytical and evaluative skills and
developing and improving their relationships through teamwork. This method
actively equips students with theoretical and practical knowledge that can be applied
to real life, blurring the line between life and the subject matter of the case.
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