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The main features of the application of the “Case study” method in chemistry lessons

One of the priorities of the modern education system of the Republic of Kazakhstan in recent years is the
formation of functional literacy of students and finding new methods of teaching subjects of the natural and
mathematical cycle. Along with traditional teaching approaches, new pedagogical technologies such as collab-
orative learning, interactive teaching methods, the project method, online learning, and the situational analysis
method known as Case-study (case study method) are gaining popularity. The essence of this method is the
division of the trainees' educational material into tasks of various types, and information’is Iéarned as a result
of their active investigation and creative activity in producing answers. In this paperfthe‘main features of the
use of the Case-study method are identified and described, which contribute to ip€reasing the activity of stu-
dents and the effectiveness of the learning process in secondary school, the maimwadvantages and types of the
method of concrete situations (Case-study), as well as examples of various chemistry’cases for 9th-grade stu-
dents are developed. The study was limited by a small sample size, butgth@yfindings provide valuable infor-
mation for teacher professional development and the development of cukrent Chemistry curricula. The results
of the survey of students indicate that the use of the method of specifiGisituations (Case-study) when studying
individual topics in chemistry increases the success of the assimilationof educational material by students.

Keywords: Case-study, problem-solving, science literacy, chemistryy lower-secondary school, questionnaire,
9th grade.

Introduction

The main methodological innovations todayeare the use of modern learning technologies, involving each
student in the learning process, i.e. in the process of cognition. As a result, there is a need to increase the quality
of training sessions as well as chemistrysteaching techniques by introducing current modern teaching methods
[1]. The case-study technique is frequently*used in economics classrooms across the world. It was employed
in the educational process forgheffirstitime at Harvard University's Law Faculty. The first versions of the cases
were published in 1926 in the Marvard University Business Reports. In the United States, the technique was
the most closely connected with The University of Chicago Department of Sociology. From around 1925 to
1935, The Chicago S€haol was/the dominant institution in the discipline and the source of much of the litera-
ture [2; 22]. Campbell(1975) identified the “case-study approach” as an effective method for connecting evi-
dence to ideas. Accordihg'to Campbell (1975), pattern-matching is a circumstance in which numerous bits of
information from the same instance may be connected to some theoretical concept [3].

According to Yin (1994), a case study investigator must be competent to function as a senior investigator
throughout data collection. There should be a training phase that begins with an analysis of the problem defi-
nition and construction of the case study design. This may not be essential if there is only one investigator.
The training would address topics that the investigator should be aware of such the purpose of the research,
the sort of evidence sought, and what variances could be expected [2; 58].

There are now two case-study schools: Harvard (American) and Manchester (European). Harvard Uni-
versity is now at the forefront of scientific and practical breakthroughs in case-oriented techniques. Harvard's
purpose is to teach the approach of discovering only one correct solution; their examples are 15-20 pages long,
with 5-7 pages of drawings. Manchester's purpose is to find a multivariate solution to the problem; their cases
are 5-10 pages long [4].

The method of specific situations (case-study method) is a type of active problem-situational analysis that
involves tackling specific difficulties (solving cases). The primary goal of this strategy is to study numerous
circumstances in groups and then suggest and select the best algorithm to solve the problem. The case tech-
nique or method of specific scenarios should be attributed to active problem-based, heuristic learning
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approaches [5]. It is essential that students are urged to analyse and solve a situation that is relevant to real-life
challenges and whose description represents a practical assignment. The construction of a crisis situation based
on real-life facts is a distinguishing element of this strategy. At the same time, there are no unequivocal answers
to the problem. To deal with such a circumstance, the educational task must be carefully specified, and to
accomplish it, a “case” containing various information items must be prepared (articles, literary stories, Inter-
net sites, statistical reports, etc.) [6].

The case method has the following advantages:

e a strong focus on gaining knowledge in the disciplines, the lack of an unambiguous answer to the
guestion posed (multiple possible answers);

e concentration is not on ready-made knowledge, but on their development;

o democracy in the process of acquiring knowledge (student and teacher are equal in the process of
discussing the problem);

o formation of practical skills, development of students' value system (professional positions, life atti-
tudes);

e overcoming the problem of traditional instruction, since a well-organized case discussion resembles a
theatrical performance [7].

Types of Case study

1. The practical case depicts incidents from numerous life situations in @etail, Theyprimary goal of this
case is to teach students and help them solidify their information, abilities, anddecision-making in specific
scenarios. Typically, such scenarios are detailed in-depth, and the goal of learning life events and obtaining
the skills to engage in genuine professional action is assigned.

2. The educational case first and foremost handles educational tasks: The setting, problem, and narrative
in this story are not true, but they may be in real life. They are distifguished by artificiality, the “assembly” of
the most crucial components.

3. The research case serves as a model for gaining newsknowledge about the circumstances and its par-
ticipants' behaviour. The solution to such a problem is¢o improve scientific research skills through the use of
modelling. As a result, it is better to utilise it not as a generabeducation technique, but as a means of profes-
sional growth, i.e. as a method of specialty training and retraining [8-10].

To summarize the above material can be inghe form of Table 1 [11; 200].

Table 1
Types of Case study
Content Purpose Educational task of the case
Practical case Situations indife Cognition and life knowledge Behaviour training
Case study Sltugtlons for_ (f:ondl— Recognizing common situational Analysis, comprehension
tional) training qualities
Research case Sltuatlonstfig:] investiga- Developing Situation Models Research, design

General recommendations for the development of a case task
At first impression, the technology of the case preparation approach for students appears to be extremely
easy, but it takes some preparation. A model of a certain situation (Case study) is constructed following a
specified style, which can occur in real life and illustrates the complex information, abilities, and connections
that students must acquire. Other sources of information are related to the case, including news articles, papers,
images, video applications, and so on. Participants do preliminary research on the case, gathering material
from several sources. Following that, the material is thoroughly discussed. Simultaneously, the teacher pro-
duces questions, records responses, and facilitates the conversation [12; 100].
Before beginning to design tasks for a training case, a teacher or methodologist should usually answer
the following questions [13]:
o Who will be the participants of the events? (full name, age, description of the role of the participants of the
case).
What will occur? That is, who says what and writes what.
o Why do pupils require this? Establish a goal for the case's participants, describing the outcome they should
achieve.
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When should the solution be prepared? This is a matter of virtual time. By attempting the case, you may

calculate how much time should be allocated to solve it. If we want to create engaging answers to real-
world problems, we should devote as much time as possible to the case, so that creativity is not stifled.

How should the issue be resolved? This is frequently incorporated in the case's task, i.e. discovering the

solution is part of the case's assignment for the participant/participants. But it is critical that you, as a com-
piler, take care of the technique for executing the case. Your query is, “How?” — A description of the
method or regulations for dealing with the situation [14].

Methods and materials

Case study evaluation criteria
In the literature, you can find various criteria for evaluating ready-made case-study tasks. We created our
own case assignment system based on Yin's scientific work [15], which is presented in Table 2.

on effective
Solutions /
strategies

well-documented data support di-
agnoses and conclusions; gives a
balanced and critical viewpoint;
interpretation is both rational and
objective.

3 points — arguments and factsaare
used to support the diagnosis¥and
opinions; average intefgest in the
concepts given

study's challenges Were
addressed/with little
actiomandior incorrect
remedies)

was advised, and in-
correct solutions to
the challenges in the
case study were given.

Table 2
Case task evaluation criteria
Criteria Advanced Medium Basic Not Attempted
Identification of |3 points — identifies and displays a |2 points — identifies 1 point -4idéntifies 0 points
main issues / deep knowledge and displays an appro- |and displays,a lack of
problems priate comprehension |grasp
Analysis and eval- |3 points— provides a detailed and |2 points — provides a |1 paiat=jprovides an |0 points
uation of insightful analysis of all identified |cursory examination of |insuffieient examina-
issues / problems |issues / problems some of the high- tiomof several of the
lighted difficulties identified difficulties
Recommendations |4 points — strong reasoning and |2 points — the case 1 point — no action 0 points

Examples of developed ease studysChemistry tasks for 9th grade

1. Alkali metals

Case type: practical case.

The contents of’the.case:xOn June 4, 2020, a tragedy involving an 18-year-old Karaganda resident oc-
curred on the 40th busf The man sat down on the bus seat as if nothing had occurred, yet it was soaked. He
sprang up right away, but’it was too late. The strange substance was quickly absorbed by the pants and began
to burn the flesh to a crisp. The man got off the bus with a third-degree chemical burn (Fig. 1).

Figure 1. Case study task on the topic: “Alkali metals (chemistry)”

An unknown individual spilt a mysterious liquid on the seat, which functioned like acid. The fabric of the
pants and knickers quickly became saturated with a caustic chemical and adhered to the skin. The man felt a
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severe burning feeling followed by pain. The patient was taken to the hospital with the following diagnosis:
the chemical burn of both buttocks, 3 A, B degrees, with a 4% area. The situation is currently steady, with no
negative dynamics. The vehicle fleets administration maintains that if it was acid, it would destroy the seat
fabric.
Questions to the case:
o What was the material that produced the burns?
e What is your opinion on the effect of alkalis on living tissues? What about weaved materials?
e Why should acids and alkalis in glass containers be transported in vehicles designed for this purpose
from the point of unloading to the warehouse and from the warehouse to the point of use?
o What first-aid procedures should be available in the event of an alkali burn?
2. Chlorine in human life
Case type: research
Case contents: The National Institute of Health and Shizuoka Prefectural University collaborated on a
research in Japan. Natural organic molecules react with chlorinated tap water, generating hazardous chemicals
that might cause cancer, according to scientists. Such chemicals are referred to as MX, which stands for “Mu-

tagen x” or “Unknown mutagen” (Fig. 2).

Figure 2. Case study task on the topic: orine in human life (chemistry)”

Questions to the case:
* Investigate several home chemical go reate a list of chlorine-containing substances and identify
safety precautions while handling them.

* Calculate how much-chlorinat ou consume during the day and for what uses based on your
daily habits.

* Which human organs are st'vulnerable to chlorine exposure?

* How does bathing in c water effect a person?

3. Properties of benz

Case type: prac

Case contents: factory in the city of Atyrau disposed of industrial waste in the Caspian Sea.
According to the gov t benzene compounds can be found in industrial waste (Fig. 3).

Figure 3. Case study task on the topic: “Chlorine in human life (chemistry)”

The polluted area is currently roughly five kilometres long. So far, the report states that the pollution was
kept under control owing to emergency measures implemented by local authorities, and no particular pollution
occurred in general. The immediate construction of a specific barrier dam was initiated in particular, and
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activated carbon is utilised as an adsorbent for water filtration. According to media accounts, the pollution was
found by local people who reported the red colour of the water and froth in the sea to local officials. Environ-
mentalists feel that if the first data on the scale of discharges is credible and the area of the spot does not exceed
5 kilometres, the contamination zone may be obscured.

Questions to the case:

* Can you identify the major issue from the text?

* What is the structure, formula, and physical characteristics of benzene?

* What are the dangers of benzene poisoning?

* Consider if this is an environmental disaster, and what repercussions the residents of the region will
endure.

* Is it possible to protect residents from the harmful effects of benzene compounds?

4. Natural gas

Case type: practical.

The contents of the case: An explosion of a gas cylinder (volume of 5 litres) without burning occurred in
a 2-story residential building, resulting in the collapse of the wooden floor and partitions in apartment No. 6
(on the 2nd floor) and partially in apartments No. 4, 5 (on the 2nd floor), and 3 (on the 1st floor) on a prelim-
inary area of 36 sq. m.”, according to the press service of the Emergency Department Karaganda region

(Fig. 4).

Figure 4. Case stu of'the topic: “Natural gas (chemistry)”

A man born in 1970 and a woman an were injured in the explosion and hospitalized with burns
in Karaganda's Regional Medical C@ e incident's circumstances are being investigated.

Questions to the case:

* What is the compositi ral gas?

* What caused the ex@ the apartment building?

* What should 0 re is a smell of gas at the entrance or the apartment?

* The use of natural gas and its constituent marginal hydrocarbons?
* Offer residents ofigpartment buildings their own ways to prevent such tragedies?

D
Result and discussion

The experiment was carried out on the specialized school of Specialized school-internat “Murager” (Ka-
raganda), in the period from 27.02.2023 to 22.04.2023. Students of the 9th grade took part in the approbation
of the developed case-study chemistry tasks, there are a total of 24 students (11 girls and 13 boys).

Lessons in the 9 “A” class (control group) were provided in a traditional style. Traditional instruction
entails passively obtaining information that the teacher possesses. Lessons in the 9 “B” class (experimental
group) were provided using case-study tasks in chemistry.

The same final test was designed for all classes, taking into account the students' ages and desired
knowledge. The exams were given out on A4 pieces of paper. Students in ninth grade had 30 minutes to com-
plete the final test, which consisted of 15 questions. That is, every task took around 2 minutes to complete.
Topics included in testing: Alkali metals, Chlorine, Properties of benzene, and Hydrocarbons. Diagrams 1-2
show the average score and grades for the final test in grades 9 “A” (control group) and 9 “B” (experimental

group).
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Diagram 1. Results of final testing in grade 9 “A” (control group)

1 student — unsatisfactory (8%);
4 students — satisfactory (33 %);
5 students — good (42%); * \

2 students — excellent (17%). \
Based on the final testing data, the quality of knowledge was 58,33%{%r ge score was 10.08 points.
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Diagram 2. of final testing in grade 9 “B” (Group 2 — experimental)

Based on the final testing data, the quality of knowledge was 91,7%. The average score was 11.75 points.

There was only a slight difference in the degree of knowledge, skills, and abilities between the two groups 9
“A” (control group) and 9 “B” (experimental group). 9 “B” (experimental group) scored 1.67 more points than
the second 9 “A” (control group).

Survey results

We have developed our questionnaire to study the students’ opinions based on application case-study

tasks during eight chemistry lessons. The questionnaire used in this research consisted of ten closed-ended
questions:

1. Do you like lessons using case-study tasks?

2. Do you think that lessons with case-study tasks are more interesting than traditional ones?
3. Was the explanation in the lesson clear enough to understand the topic well?

4. Do you think that the knowledge gained in case-study tasks will be useful to you in life?
5. Have the knowledge gained in case-study tasks been applied in real life?

6. Would you like such lessons to be held more often?

7. Were you interested in solving problems using a mobile phone or tablet?
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8. Do you think that solving problems in this way is more interesting than the traditional method?

9. Would you like such case-study tasks in chemistry and biology to be solved more often?

10. Do you feel that case-study tasks help to memorize and assimilate new concepts?

A three-level rating scale from 1 to 3 (1 — Agree, 2 — Neutral, 3 — Disagree) was chosen as the most
appropriate for measuring participants’ opinions (Diagram 3).

L

Meutral N

Diagram 3. The results of the survey (9 “B” — expegimental group)

As can be seen in Diagram 3, the majority of respondents 72:% rated positively and think that case-study
lessons are more interesting than the traditional ones, only 9,96 prefer the traditional form of the lessons (ques-
tions 1-2). 75% of students answered “agree”, 20% — &neuitral™and 5% — “disagree” the question 5 “Do you
think that the knowledge that was obtained in a case-study, task can be applied in real life?”. Questions 7 and
8 were asked to find out whether students like to soluge case-study tasks using a mobile phone and tablet. The
respondents rated this method of learning mostly, positively (73%), and only 10% of respondents believe that
it is not suitable for learning.

In questions 6 and 9, respondents werg=asked"tf they would like solving tasks with the case-study method
carried out more often, 66% of respon@ents answered positively.

Conclusion

In summary, case study“methodelogy serves to provide a framework for the evaluation and analysis of
complex issues. Although case studi€s offer some advantages, like the capacity to provide data from real-life
circumstances and provideygreater insights into the precise actions of the subjects of interest, they are often
condemned for theigfnability®té generalise their findings.

The use of the ease-study method not only stimulated students' learning activities and increased basic
professional competencies, but it also reduced the gap between their theoretical understanding of environmen-
tal issues and the application of environmentally friendly behaviour principles in the lives of both groups of
students.

We observed that students are performing better after analysing the experiment's data. Twelve 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. Students' mental capacities improved after
using the case technique, and autonomous activity was also stimulated. The case method, a technology of
interactive learning, inspires a favourable attitude on the part of students who see in it an opportunity to demon-
strate and improve analytical and evaluative skills, learn to work in a team, put theoretical knowledge into
practice, see the ambiguity of solving problems in real life, find the most logical solution, and more.

The introduction of up-to-date teaching methods is anticipated to heighten the urgency of this educational
system reform. However, it is difficult to predict how these changes will affect established institutions that
were created to bring together researchers, students, and teachers.

It would be advantageous to do studies with students from different populations. Additionally, in most
instructional design studies, participants are only exposed to a few bits of instruction over a short period. It is
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also necessary to study the link between performance during instruction and performance on criteria assess-
ments. It is unknown if performance during teaching can be generalised to performance on criteria tests.

Further research on the subject might focus on improving the use of the case study technique in the context
of natural education. This line of inquiry will help eliminate the gap between students' theoretical and activity-
practical attitudes towards their professional and general education, under environmental trends that are how
in the spotlight in scientific and journalistic discourse.
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T.M. Cansixos, I'.T. Kokubacosa, A.I'. XKakcrei0aesa

Xumus cabakrapsinaa «Case-study» amicin KoJgaHyabIH HeTi3ri epexuienikTepi

Kazakcran PecnyOnukachIHBIH Ka3ipri Oi1iM Oepy *KyieciHiH COHFBI JKbUIapaarkl 0ackM MiHIETTEpiHiH Oipi
— OKyWIBUIapAbH (QYHKIMOHAJIBIK CayaTThUIBIFBIH KAJIBIITACTBIPY KOHE YKapaThLIbICTAHY-MaTeMaTHKAIIBIK
MIOHJIEP/ii OKBITY IBIH JKaHa dicTepin Ta0y. OKBITYIBIH ISCTYPIIi oicTepiMeH Oipre jkaHa MeJaroruKaabIK TeX-
HOJIOTHSUIAP TaHBIMA OoJa 6acTabl, OJIap IbIH APACHIH/A BIHTBIMAKTACTHIKTA OKBITY, OKBITY/IBIH HHTEPAKTHBTI
axicrepi, xxobanay afici, oHJNaitH OKbITY, coHpaii-ak Case-study (kelicTep omici) e aTanaThlH JKarIasTThIK
Tangay omici 6ap. byt omicTiH MOHI OKYIIBIIApABIH OKY MaTE€pHANBIH dPTYPJIl THIITET TarchipMaiapFa 0oy
0O0JTBII TaOBLIa B, aJ1 OLTIM OJIAPIBIH MIETTIMISP/Il 931pIiey OOUBIHIIA OeICeH Il 3ePTTEY )KOHE IIBIFAPMAIIBLTBIK
KbI3METI HOTH)KECIH e anbiHaIbl. Makaiaa OKyIIbLIap IbIH OEJICEHAUTIr MEH OpTa MEKTENTEr1 OKY MPOIECiHIH
THIMIIUTITIH apTTHIPYFa BIKITad eTeTiH Sase-study oiciH KOJIaHyIbIH HET13T1 epeKIIeNTiKTepi, HAKTHI )KaFIasiT-
THIK OIICTiH HETi3Ti apTHIKIIBLUIBIKTaphl MeH Typiepi (Case-study) aHBIKTaFaH KOHE CHITATTAIIFaH, COHIA-aK
9-CBIHBIN OKYIIbUIAPbIHA apHAJFAH XMMUsI OOWBIHIIIA SPTYPJIi )KaFAaATTHIK MbICajiap a3ipieHreH. by seprrey
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CaJIbICTBIPMAJIbI TYP/C IAFBIH IPIKTEy KeJIeMiMeH IeKTeNIi, JeTeHMEH HOTHKelep MyFaniMIepAiH Kaciou aa-
MYBI )K9HE Ka3ipri XuMus cabaKTapblH JaMBITy YIIIH MaHBI3[IbI AepekTepre ue. OKyIbIIapablH cayalHaMachl-
HBIH HOTIKeJepl XUMHUsL OOMbIHIIA KEKeIereH TaKbIPBINTapIbl 3epaeiiey Ke3iHIe HAKThl JKaFqasTThIK dAicTi
(Case-study) kosgaHy OKyIIBLIAPABIH OKY MaTepHAaJIbIH HI'epy/eri TaObICTBUIBIFBIH apTTHIPATHIHBIH KOPCETE.

Kinm ce3oep: Case-study, ecentepi ey, )KapaThbUIBICTAHy CayaTTBUTBIFBI, XUMHUS, OpPTa MEKTETI, cayaTHama,
9-CBIHBIII.

T.M. Cansixos, I'.T. Kokubacosa, A.I'. JKakcreibaesa

OcHOBHbBIE 0CO0EHHOCTH MpUMeHeHns1 MeToaa «Case-study» Ha ypokax XHMHUH

OpHOW U3 IPUOPHUTETHBIX 337a4 COBPEMEHHOM cucTeMbl oOpa3zoBanust PecyOnuku Kaszaxcran B mocnennue
rozsl sABIAeTCS (OPMHUPOBaHUE (YHKIMOHAIBHOW TPaMOTHOCTH YYallMXCsS M HaXOXKJICHHE HOBBIX METOZOB
00y4eHHs IPEeIMETOB €CTECTBEHHO-MaTeMaTH4ecKoro nukiaa. COBMECTHO ¢ TPaAULIMOHHBIMU METOIaMH 00Y-
YeHHs BCE OOJBIIYIO IOMYIIPHOCTh IPUOOPETAIOT HOBBIE TIEIarOTMYEeCKHE TEXHOJIOTUH, CPEH KOTOPBIX 00Y-
YeHHUe B COTPYJHNYECTBE, HHTEPAKTHBHBIE METOIBI 00yJIeHHs, METO IIPOEKTOB, OHJIAHH 00ydeHHe, a TaKke
METO/I CHTYaIl[IOHHOTO aHallM3a, MoJTy4YnBIInil HazBaHue «Case-study» (meron keiico). CyIIHOCTb JaHHOTO
METOo/1a 3aKJII0YaeTCs B pa3/ielIeHHH yueOHOro MaTepuaia o0yJaeMbIX Ha 33/1laHUsl Pa3IMYHOTO\TUIIA, 3 3HAHUS
HPHOOPETAIOTCS B Pe3yJIbTaTe X aKTHBHOH MCCIEI0BATENILCKON U TBOPUYECKOH AesTelibHOCEH HO pa3paboTke
pemennii. B manHOI paboTe ompeneneHs! U OMHCaHBI OCHOBHBIE OCOOCHHOCTH NpUMEHeHns Meroma «Case-
study», croco6CTBYIOIIHE MOBBIICHUIO AKTHBHOCTH YYaIIHXCsl 1 3D (GEKTHBHOCTH HPONEcCa00ydeHHs B CPe/-
Heil IIKOJIe, OCHOBHBIC PEUMYIIECTBA M TUIIBI METO/Ia KOHKPETHBIX CHTYalHilf a BaloKe pa3paboTaHbl MpH-
MEpBI PA3IUIHBIX KEHCOB 110 XUMHH JUIS yJaluxcs 9-X KiaccoB. JTo ucciaeqoBaHue OBIII0 OTpaHUIEHO OTHO-
CHUTEIIbHO HEOOJBIINM Pa3MepoM BBIOOPKH, OJHAKO MOJyYEHHBIC Pe3y/bEATHINMMEIOT BaKHBIC TaHHbIC IS
po(eCCHOHANBEHOTO Pa3BUTHS yUHUTENIeH U pa3pabOTKH COBPEMEHHBIX YPOKOB IT0 XUMHUH. Pe3ybTaThl aHKe-
THPOBAHHUS YYAIHXCSI TOBOPAT O TOM, YTO MPHMEHEHHE MeToa KOHKPETHRIX curyanuii («Case-study») npu
W3YYEHHH OT/ACIIBHBIX TEM 110 XUMUH CIIOCOOCTBYET HOBBIILICHHO YEHCIIHOCTH YCBOCHHUS y4eOHOT0 MaTepHaa
y4aIMMHUCSL.

Knroueswie crosa: Case-study, peliende 3a1ad, eCTeCEBCHROHAYMHAS TPAMOTHOCTh, XMMHUS, CPEIHSS IIKOIIA,
aHKeTHpOBaHue, 9 Kiacc.

References

1 Sadykov, T., Kokibasova, G., Minayewva, Y., Ospanova, A., & Kasymova, M. (2023). A systematic review of programmed
learning approach in science education. Cogent‘Education, 10 (1). Retrieved from https://doi.org/10.1080/2331186X. 2023.2189889.

2 Yin, R. (1994). Case study research” Designand methods (2nd ed.). Beverly Hills: CA «Sage Publishing».

3 Campbell, D. (1975). Degrees of|freedont and the case study. Comparative Political Studies, 8, 178-185.

4 Sadykov, T., & Tateeva, A.{2015)."Primenenie metoda konkretnykh situatsii (metod «Case-study») na zaniatiiakh neftekhimii
[Application of the method of specifiGisitUations (Case-study method) in petrochemistry classes]. Akademiia estestvoznaniia: Mezhdu-

narodnyi zhurnal prikladnykhyi fuhdamentalnykh issledovanii — Academy of Natural Sciences: International Journal of Applied and
Fundamental Research{3, 447=449in Russian].

5 Dolgorukov, A.M."Metad case-study kak sovremennaia tekhnologiia professionalno-orientirovannogo obucheniia [The case-
study method as a modern technology of professionally-oriented training]. Retrieved from https://evolkov.net/case/case.study.html [in
Russian].

6 Khasanova, G.Kh. (2022). The essence and significance of the case-study method in educational process. Oriental renaissance:
Innovative, educational, natural and social sciences, 20 (2), 778-782. Retrieved from https://doi.org/10.24412/2181-1784-2022-20-
778-782

7 Turakhojayeva, A., & Abdusattorova, F. (2021). In providing spelling knowledge to students using the case study method.
Asian journal of multidimensional research, 10 (5), 192-196. Retrieved from http://dx.doi.org/10.5958/2278-4853.2021.00393.1.

8 Hua, S., & Ren, Z. (2020). Online + Offline Course Teaching Based on Case Teaching Method: A Case Study of Entrepre-
neurship Education Course. International Journal of Emerging Technologies in Learning (iJET), 15, 10, 69-85. Retrieved from
https://doi.org/10.3991/ijet.v15i10.13999.

9 Baskarada, S. (2014). Qualitative case study guidelines. The Qualitative Report, 19, 1-25. Retrieved from
https://nsuworks.nova.edu/tqr/vol19/iss40/3/.

10 Yin, R.K. (2009). How to do better case studies. The SAGE Handbook of Applied Social Research Methods, 2, 254-282.
Retrieved from https://doi.org/10.33524/ cjar.v14i1.73.

11 Ellet, W. (2018). The case study handbook: A student's guide. Harvard: Business Press Books.

12 Hancock, D.R. & Algozzine, B. (2016). Doing case study research: A practical guide for beginning researchers. New York:
Teachers College Press.

190 BecTHuk KaparaHgmMHCKOro yHusepcureTa



The main features of the application...

13 Yin, R.K. (2017). Case study research and applications: Design and methods. CA: Sage.

14 Usubovich, O.0., Nematillaevna, Z.D., Ugli, .K.A., & Ugli, K.J.I. (2022). Problems arising from the use of the case-study
method and methods of Their Prevention. Central Asian journal of social sciences and history, 3 (6), 5-10. Retrieved from
https://cajssh.centralasianstudies.org/index.php/CAJSSH/article/view/319.

15 Yin, R.K. (2018). Case study research and applications: design and methods. 6th ed. Thousand CA: SAGE. Retrieved from
https://us.sagepub.com/sites/default/files/upm-assets/87275 _book_item_87275.pdf.

Information about authors

Sadykov, T.M. — PhD, Assistant professor of the Department of Inorganic and Technical Chemistry,
Karaganda Buketov University, Karaganda, Kazakhstan;

Kokibasova, G.T. — Candidate of chemical sciences, Professor of the Department of Inorganic and
Technical Chemistry, Karaganda Buketov University, Karaganda, Kazakhstan;

Zhaksybayeva, A.G. — 4th year student of the Faculty of Chemistry, Karaganda Buketov University,
Karaganda, Kazakhstan.

Cepus «lMeparorvkax». 2024, 29, 1(113) 191





