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DESIGN METHOD IN SCHOOL CHEMISTRY:
EFFECTIVENESS AND IMPACT
ON ACADEMIC PERFORMANCE

The article examines the impact of implementing experimental design
methods in middle school chemistry lessons to enhance student engagement
and academic outcomes. The main goal was to develop essential skills such
as critical thinking and independence by transitioning from traditional
teaching to the design of experimental tasks. Employing a quasi-experimental
design, the study involved conducting pre-tests and post-tests to assess
the educational benefits of this teaching strategy. Quantitative data were
analyzed using SPSS version 29.0.2.0, which revealed significant academic
improvements among the participants. A paired samples t-test showed
a notable increase in students’ test results (t = -6.947, df = 23, p < 0.001),
confirming the effectiveness of integrating experimental design into the
curriculum. This approach not only enhanced students’ interest in chemistry
but also improved their practical application of scientific concepts. The
results advocate for the integration of experimental design tasks into
chemistry education, emphasizing their role in making the subject more
engaging and practically relevant. Although limited by the sample size
and duration of the study, the positive outcomes suggest potential for
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broader application. Future research should explore the long-term effects
and scalability of this method across various educational settings.

Keywords: Chemistry education, experimental design, school
education, academic achievement, teaching methodology.

Introduction

Chemistry, as a school subject, evokes pupils’ complex and contradictory
emotions. On the one hand, it is a fascinating science that reveals the fundamental
laws of the nature, from the structure of substances to global ecological processes.
On the other hand, the complexity of chemical concepts and their abstract nature
make schoolchildren’s comprehension difficult. Schoolchildren do not often
understand the connection between the theoretical knowledge and its practical
significance, which leads to an interest decrease and motivation for learning
[1, P. 1-10]. According to the research of the International Educational
Association for the Achievement Evaluation (IEA), only 35 % of schoolchildren
have a sustained interest in natural sciences, including Chemistry. The remaining
schoolchildren face difficulties in perceiving the material, which reduces
significantly their involvement in the educational process [2, P. 77-87]. These
problems are not only typical of Kazakhstan, but other countries with different
levels of the economy and education have the same issues too.

Current research is focused on the importance of integrating the scientific
content with the practice to solve this problem. Innovative approaches are
recommended, including teaching based on the planning of laboratory experiments
[3, P. 1054-1073]. In accordance with the international experience, integrating
a design - based approach into laboratory classes can increase significantly
schoolchildren’s involvement. For instance, elements of self-dependent
experimentation is used actively in the school curriculum on Chemistry in Finland.
As a result, it was noted that 78 % of schoolchildren’s interest in the subject had
increased [4, P. 32-59]. However, such methods have not been studied sufficiently
yet and they are rarely used in Kazakhstan. So, it requires to find effective methods
for their implementation.

School laboratories on Chemistry play a decisive role in acquiring
methodological knowledge and skills [5, P. 1098—1113]. Unfortunatly, lessons
are often limited by the teacher’s demonstrating an experiment or following
step-by-step instructions. Furthermore, pupils’ opportunity to understand the
logic of experiments is deprived, so perception development is inhibited. Their
intellectual activities are suppressed by such “prescription” laboratory work and
they are not allowed to develop their critical thinking skills through self-dependent
planning experiments [6, P. 1-8]. Indeed, such laboratory exercises are not aimed
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at developing pupils’ skills that can be useful in real life situations and they are
not related to a real-life context. Schoolchildren’s active participation in planning
the work is involved by approaches to planning experiments because it promotes
their development of analytical skills, independence, causal thinking, and the
formation of hypotheses and research questions [7, P. 387-396].

Thus, such opportunities can be provided by doing practical tasks. Students
are asked to design an experiment based on the provided information and the
criteria for a qualititive experimental design. Owing to the use of this approach
in studying Chemistry at the secondary school, research results have been
proved that it stimulates the critical thinking development [8, P. 1173-1182].
The main indicators of critical thinking are: the education quality improvement
and schoolchildren’s academic performance. The most important problems of the
educational system are considered to be pupils’ academic performance and teaching
efficiency, and they represent the realization of the educational goal [9, P. 176].

This is a short-term research project aimed at transforming traditional step-
by-step instructions into practical tasks for pupils’ individual design stages of
laboratory work. It was a simple process that didn’t require much time or effort.
Pupils of the 7th grade of the secondary school were involved in the research.
It is very important to use innovative approaches to teach Chemistry during the
first academic period, namely in the 7th grade, since this period plays a decisive
role in the formation of pupils’ interest in science and basic learnng skills
[10, P. 599-623]. However, how pupils acquire experimental design skills under
time constraints, how this affects their involvement in learning and academic
performance have not been studied enough yet.

In view of this, the proposed approach differs from traditional methods
of teaching Chemistry because it is oriented on developing self-dependent
experimental planning skills than compared with forcing pupils to follow
predetermined instructions. Pupils are involved actively in formulating hypotheses,
planning experimental activities and interpreting the results unlike “prescription”
laboratory work. Elements related to real-life problems, such as environmental
issues or daily chemical processes are included in the assignments. These issues
make learning Chemistry more practical and meaningful. Unlike time-consuming,
complex projects, the proposed tasks are designed to be completed within one
lesson. Such methods are seldom used in general school practice, especially at the
initial stages of teaching Chemistry. Therefore, this project is especially important
for scientific researches.

This research is the first stage of a long-term program to study methods for
teaching experimental design in the Chemistry classroom. Practical tasks to be

311



TopaiirsipoB yHuBepcuretinin Xabapiusicel, ISSN 2710-2661 Teoazozuranvix cepusicor Ne 3. 2026

completed within one lesson were developed and their impact on pupils’ academic
performances were analyzed.

The aim of the research is to investigate the impact of teaching methods,
which is based on the experimental design, pupils’ involvement of the 7th grade
in the learning process and their academic performance improvement of studying
Chemistry at the initial stage. The following tasks were formulated to achieve
the stated goals: to develop experimental tasks that can be completed within one
school lesson; to conduct an experimental implementation of the developed tasks
in the educational process of the 7th grade; to evaluate the impact of completing
practical tasks on the pupils’ involvement level during the educational process;
to study the impact of teaching experimental design method on pupils’ academic
performance. The object of the research is the educational process on the subject
‘Chemistry’ for the 7th grade pupils at the secondary school, and the subject
of the research is the influence of the teaching experimental design method on
pupils’ involvement in the educational process and their academic performance
on the subject ‘Chemistry’ at the initial stage.

Materials and methods

During the observation it was noticed that Chemistry lessons were conducted
in the traditional format before the research. Explanations of theoretical materials
and completion of individual assignments were mainly done at the lessons.
However, it was noted that pupils had some difficulties in understanding complex
concepts, less activeness in the learning process and a lack of motivation in using
knowledge self-dependently. Correspondingly, the necessity of improving teaching
methods to increase pupils’ interest in the subject and teaching effectiveness were
reflected by these issues.

It was decided to carry out a research on Chemistry at the secondary school
during the first academic quarter, which lasted for four weeks, based on these
observations. Each Chemistry lesson lasted for 45 minutes and it was held twice
aweek. During the research, traditional classes were monitored and “a trail’ lesson
was organized. During the trail lesson pupils were given assignments that required
self-dependent experimental planning instead of the traditional laboratory work.
This method is aimed at pupils’ active participation at the lessons, working
with real problems, as well as increasing their interests and motivation. All the
materials needed for lessons, including task guides and additional resources
were prepared by the researcher. At the beginning of the lesson the pupils were
presented an introductory presentation to explain the topic and goals. The lessons
were conducted according to the standard structure: self-dependent studying the
material, discussion in the class, group assignments, presentation results. Current
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and important issues were included in the tasks for all groups and an application
of the theoretical knowledge in practice was demanded from pupils.

The research was conducted using a mixed-method approach, combining
quantitative and qualitative methods. Assessing changes in pupils’ academic
performance using pre- and post-tests and analyzing the obtained statistic data
were included in the quantitative approach. The observation of conducting design
Chemistry lessons in the 7th grade at the secondary school, an analysis of the
pupils’ interaction dynamics, their involvement, as well as arising difficulties
and ways to overcome them were included in the qualitative approach. This
approach allows us not only to measure changes quantitatively in pupils’
academic performance, but it also promotes to gain a deeper comprehending,
how experimential learning impacts on pupils and which aspects of the learning
processes are particularly effective. The choice of this methodology is justified by
recommendations from the world literature, where mixed methods are considered
to be more effective for the comprehensive study of educational processes
[11, P. 581-610]. Various stages of the research were carried out in accordance
with a specially developed plan (Scheme 1).

Scheme 1 — The sequence of research stages

Experimental work in Kyzylorda city. It was conducted with the 7th grade
pupils of the Secondary School No. 198 named after Zh. Nurmanov. In total
30 pupils participated in the research. 27 of them took part in the pretest and the
same number of pupils participated in the posttest. However, three of them did
not participate in the preliminary test. Data of 24 students, who participated in
the pre-test and post-test, were used for statistical analysis.
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The design method assignments were specifically developed to meet the
learning objectives and pupils’ basic knowledge level. The following stages such
as : a problem statement, a hypothesis formation, an experiment planning, its
implementation, presentation of results and their discussion were included in these
tasks. The tasks were aimed at solving specific problems related to Chemistry, such
as the water purification and separation of impurities. The tasks were composed
taking into account pupils’ age characteristics, the basic education level and the
teaching objectives. The process of completing each task is structured in steps
(Scheme 2). The theoretical knowledge and its practical application made the
lesson more effective and they were balanced by this algorithm.

Scheme 2 — Stages of organizing and conducting an educational experiment

The quantitative analysis of the pretest and posttest results was carried out
using SPSS software (version 29.0.2.0). The normality distribution was tested
using the Shapiro—Wilk test, and changes in the academic performance were
analyzed using the t-test for dependent samples. The implementation observation
of the design tasks, pupils’ involvement assessment, participants’ interaction in
groups, as well as analysis of emerging difficulties and ways to overcome them
were included in the qualitative analysis.

All the ethical standards were kept during the research. Conducting the
experimental research was allowed by the school administration. Pupils and
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their parents got some information about the goals and methods of teaching. The
participation was voluntary, the principles of confidentiality and anonymity were
kept. All the information was processed and presented only in a generalized form.

Results and Discussion

During the research, a Chemistry textbook for the 7th grade was analyzed
(Ospanova M.K., 2018) and four topics were selected for lesson plans and various
experiments: "Pure substances and mixtures", "Changes in the state of substances",
"Chemical reactions", "Chemical elements and compounds in the human body"
[12, p. 136]. However, Topics: "The Air. "The Combustion reaction" were removed
for safety reasons, since it had been considered to be dangerous for pupils to
conduct such an experiment on their own.

Thus, the structure of experimental lessons for the 7th grade was developed
and the basic principles were shown. The teaching materials for classes have been
created on the basis of the identified problems and principles of the experimental
design teaching. They were prepared in accordance with the curriculum, pupils’
age characteristics and their education level.

A special feature of this material is that the tasks are not presented as standard
laboratory work, but it has been done in the format of design tasks, including
a related story based on life situations and the surrounding world. A situation or
problem that might be familiar to pupils from daily life was described in each task,
such as filtering the water on a hike, separating metal waste, or cleaning the salt
from the sand. This approach assists pupils to understand the practical significance
of the chemical knowledge and they can see the connection between the topics
they have studied and a real life. Schoolchildren are introduced to methods for
solving the given problem, represented in the accessible form after the material is
presented. The tasks are developed in such a way that pupils can repeat practically
the actions described in the story and make conclusions self-dependently, which
makes the completion of the design visual and comprehenable.

This format of work promotes a deeper comprehension of the task essence
and increases pupils’ motivation to study Chemistry through perception of its
applied significance. The topic “Pure substances and mixtures” had been completed
during the study period, by the time the experimental lesson was conducted in
the 7th grade. Thus, this made it possible to choose the topic for the design, since
pupils have already been familiar with the basic concepts and they could apply
their knowledge in practice. The experimental lesson was based on the design
approach. At the beginning of the lession, the researcher, who also acted as a
teacher, made a presentation explaining the structure and purpose of the design.
Participants remembered basic concepts such as “pure substance” and “mixture”
then they discussed their differences.
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The pupils planned the experiment themselves, explained how exactly the
tasks would be completed, and what steps needed to be taken to achieve the result.
The teacher coordinated the children’s work, helped them when it was necessary.
Pupils’ enthusiasm and great interest were generated by the lesson format, which
included practical assignments. They read short and clear stories carefully, which
permitted them to move quickly to complete the task. As the practical part of
the task was not so difficult, so pupils coped with it on their own in most cases.
During the completion of assignments, certain difficulties arose related to the use
of laboratory glassware, for example, when installing a separatory funnel on the
stand or using clamps for chemical glassware. These difficulties were expected,
since pupils had not have much experince in working with chemical equipment, it
was their first experience. Over time, they adapted quickly and demonstrated the
ability that could complete the task self - dependently. After having completed
the practical tasks, the pupils discussed the results of their work and represented
their designs (Fig. 1). Each group proved or disproved their hypotheses, analyzed
the results and drew conclusions. This work allowed pupils to demonstrate
their knowledge gained during the research. Pupils were able to understand the
possibilities of applying their research and appreciated the role of Chemistry in the
life during the lesson. The use of the research helped pupils deepen their knowledge
and proved the importance of using experiments to solve real-world problems.

Figure 1 — Students are in the process of designing,
implementing and representing their work
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Observing pupils’ involvement and activity was consisted of the qualitative
analysis of the reseach. It was noticed that most of the pupils were very interested
in completing the task during the experimental lesson. They participated actively
in the discussion process, read the design work cases carefully , analyzed the
instructions and began to complete practical tasks. Pupils’ motivation and their
active participation throughout the lesson were encouraged by the interesting lesson
format, including practical exercises. During the assessment of group work, pupils
are divided into groups to complete design assignments. Pupils demonstrated their
abilities that they could apply theoretical knowledge in practice while completing
practical assignments. For instance, when creating a water purification filter, they
analyzed the role and properties of each layer when planning the experiment
and defined their importance in the filtration process. Pupils of the group, who
performed an experiment on separating mixtures using a magnet, did not only
understand why metal objects are attracted to magnets, but they also explained
this phenomenon using interdisciplinary knowledge gained from the subject
‘Physics’. These examples proved that pupils did not only follow instructions,
but they also understood the connection between their actions and previously
learned theoretical concepts.

The data obtained during the research were analyzed using SPSS version
29.0.2.0. A paired samples t-test was conducted to compare the results before
and after intervention (Table 1). The difference in test results was statistically
significant (t = -6.947, df = 23, p < 0.001). The significance level (p < 0.001)
confirms that the changes in pupils’ academic performance after participating
in the educational project are statistically significant. This data demonstrate the
effectiveness of the educational project, as the observed in pupils’ educational
perfomance cannot be attributed by random factors. Thus, the results of the
research confirm that the educational project has a positive impact on pupils’
learning outcomes.

Table 1 — Paired Samples t-Test Results

Pair ¢ Degrees of freedom Significance
(df) One — sided | Two-sided
Pretest — Posttest | -6.947 23 <.001 <.001

A comparison of pretest and posttest results of 24 pupils is shown on Diagram
1. The data for plotting the graph was obtained during the research, aimed at
assessing the impact of the educational project on the pupils’ knowledge level.
Pupils’ IDs are displayed by the abscissa axis and their scores are displayed
by the ordinate axis. The pretest results are shown in orange bars and they reflect
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the pupils’ initial knowledge level. The post-test results are shown by the blue bars
which demonstrate the knowledge level after the project. The increase is reflected
almost in all participants’ scores, which justifies a positive impact of the training
project. The gap between pretest and posttest scores vary, indicating differences
in the pupils’ degree progress. The general trend of a significant increase in the
knowledge level is clearly demonstrated by the graph which is consistent with
the conclusions of the statistical analysis.

Graph 1 — Comparison of the pretest and posttest results
Descriptive statistics were calculated to summarize the main characteristics
of the sample to analyze the results of the pretest and posttest, as well as pupils’

progress expressed in percentages. (Table 2).

Table 2 — Descriptive Statistics

Variable N Mini- Maxi- Mean Star‘ldi.ll'd
mum mum deviation
Pretest results 24 5 26 12.38 4.441
Posttest results 24 5 28 18.17 5.546
Progress (%) 24 0 130 51.78 37.408
N valid (listwise) 24

24 pupils were involved in the research. Pretest scores ranged from 5 to 26,
with an average significance of 12.38. The spread of results among participants is
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shown by the standard deviation (4.441), which indicates different levels of the initial
knowledge. The minimum posttest score remained unchanged (5), but the maximum
score increased to 28, indicating significant improvement in the knowledge among
individual pupils. The average score was 18.17, demonstrating a positive learning
effect. The standard deviation increased to 5.546, which may reflect individual
differences in learning. Pupils’ progress ranged from 0 to 130 %, with an average
significance of 51.78 %. The high standard deviation (37.408) indicates a large
variation in scores, indicating individual differences in performance improvement.
Despite this, most students showed a significant progress after participating in the
project, although the extent of this progress was uneven. Data of the descriptive
statistics confirm that the pupils’ average knowledge level increased significantly
after the training, but the variation in results requires further study of the factors
influencing on the assimilation of the material.

Cronbach’s Alpha was used to assess the reliability of the data, yielding a
value of 0.838 with two items (pretest and posttest). Cronbach’s Alpha value
greater than 0.8, indicates high reliability of the obtained data and confirms their
internal consistency (Table 3).

Table 3 — Reliability Statistics
Cronbach’s Alpha N elements
0.838 2

Thus, the obtained results of the descriptive statistics and t-test confirm the
effectiveness of the conducted training program. A significant increase in the
average pos-ttest score relative to the pre-test indicates a positive impact on the
pupils’ educational activities. The reliability of the obtained data is also confirmed
by the high Cronbach Alpha’s value. In accordance with the results of the research,
it is demonstrated that the proposed teaching method improves pupils’ academic
performance and enables them to better learning the material.

Conclusions

The results of this research indicate that the design lesson through the
developed plans of different types of experiments is an effective approach to teach
Chemistry in the 7th grade of the secondary school. The design method promotes
to achieve educational goals, increases pupils’ interest in the subject, develop their
practical and cognitive skills. Data analysis conducted using the SPSS program
showed a significant increase in the pupils’ knowledge level after participating in
design based activities, which is confirmed by the results of the t-test (p < 0.001).
It indicates a statistically significant increase in the pupils’ academic performance.
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Pupils’ high degree involvement in completing practical experiments
is revealed by the qualitative analysis. The pupils worked actively in groups,
demonstrated their critical thinking skills and self-dependence, which contributed
to a better assimilation of the theoretical knowledge and its successful application
in practice. Planning the lesson using design experimental plans is not only
effective in improving pupils’ knowledge level, but it also promotes to develop
their key competencies.

The internal consistency and accuracy of the obtained results were confirmed
by the high reliability coefficient of the data (Cronbach’s alpha 0.838). In addition,
differences in pupils’ academic performances highlighted the need for further
studying factors which influence in mastering learning materials, such as: a
motivation for learning and individual cognitive peculiarities. The research also
had some limitations, in particular, a small sample size (limited one class) and
a short duration of the research (one semester), that reduces the opportunity to
generalize findings to a wider audience.

Thus, by developing various experimental plans, it was proved that the design
method lesson is not only an effective one to improve the education quality, but it
also promotes to modernize the school education system in Kazakhstan. Structuring
the learning process, ensuring pupils’ active participation and mastering the
material is promoted by this method. In conclusion, the research with a larger
sample size and long-term follow-up are recommended to further improving of
the method and clarifying its versatility and long-term effects.
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*C. O. JKynucosa', JI. A. Kycynosd?,

M. Enybaii’, O. I'. Pozosas*

L2KopkbsIT ATa aThiHaarsl KeI3suiopia yHHBEPCHTETI,
Kazakcran Pecryomukacsl, KeI3pumopaa K.;
3TopalFpIpOB YHUBEPCUTETI,

Kazakcran Pecryomukacst, [TaBinomap K.;

4A. W. TeprieH aTbIHAaFb Peceit MEMITEKETTIK TTe1arOTHKaIbIK YHHBEPCHUTETI,
Peceit ®enepanmscel, Cankt-IleTepOypr K.

03.02.25 k. bacnara TYCTI.

17.12.25 . Ty3eTyaepiMeH TYCTi.

03.08.26 >x. OacsIm mbIFapyFa KaOBUTaH B

MEKTEINTEI'I XUMHWA CABAFBIHIA ’KOBAJIAY 9AICI:
THIMALIITT ZKOHE AKAJEMUAJIBIK YJITI'EPIMI'E OCEPI

Maxanada opma mexmen xumusi cadasblHOa IKCNEPUMEHMALOBIK,
arcobanay odicmepin eH2izy0iy OKyublIApOblY OenCeHOINiciH HCoHe
aKademMusLIbIK, HOMudiceaepin apmmuipyaa ocepi Kapacmoipviizan. Hezizei
Maxcam 09Cmypai OKblmyOaH IKCNEePUMEHMALObIK HCYMbLCIMapObl
Jrc0bANaY2A OMY APKBLIILL CHIH IMYPEbICLIHAH OWIAY HCOHE MAYENCI30IK CUAKMbI
MAaHb130blL 0a20bL1apObl 0aMbiny 6010bL. 3epmmey K8A3UIKCNePUMEHMATObIK
Ou3auHObl KOLOAHA OMBIPLIN, OKbIMY CMPAmMe2usculHbly 0inim bepy
apMuIKUWbLILIKMAPbIH 0a2anay YWin anrobliH-ana HcoHe coHabl mecmmepoi
emkizyoi kammulovl. Canovlk Oepexmep SPSS bazoapramaceinviy 29.0.2.0
HYCKACbIMeH MAan0ansin, KamvlCYWbliap apacelioa aumapiviKmai
akademusAnvlK dxcemindipynep anvikmanowl. XKyn yneioeei t-cviHazvl
OKYWIbLIAPObIY MeCh HOMuUdiCenepiniy benzini Oip 0opedcede apmKaHbIH
kepcemmi (t = -6.947, df = 23, p < 0.001), oxy 6az0apramacsina
IKCHEPUMEHMANIObIK Hcobanayovl eneizydiy muimoiniein pacmaovl. By
90ic meK OKYubLIapOblY XUMUA2A 0€2eH Kbl3bl2YUbIAbIZbIH apmMmMblpMall,
COHbIMEH Kamap abliblMU y26iM0apobl madcipubede KOI0AHYObl
arcakcapmmol. Homuoicenep xumusa Oinimine dKCnepumenmanobly icobanay
MAnculpmManapvii eHeizyoi Koaoaiiovl, 01apOblH NOHOT MAPMbIMObL HCOHE
maxCcipubenix Manvl30bl emyeze acepin aman emedi. Jepmmey Koiemi MeH
Y3aKMbl2blHbIY WeKmeyainicine Kapamacman, oy Homudiceiep KeHiHeH
KOI0aHyOwly aneyemin kepcemeoi. borawaxma ocwl 90icmin y3ax mep3imoi
ocepin dcoHe apmypai 6inim Oepy opmanapeiHoazel macumabmay
MYMKIHOI2IH 3epmmey Kadicem.
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Kinmmi co3dep: xumusnwik oKbimy, IKCnepumMeHmmix #cobanay, opma
Mmekmen Oinim bepy, akadeMusLiblK yieepim, oKblmy 0ici.

*C. O. Kynucosa', JI. A. XKycynosd?,

M. Enybaii®, O. I'. Pozosas*

LK BI3BUTOPAMHCKIN YHUBEPCUTET HMeHH KOPKBIT ATa,
Pecny6immka Kazaxcran, . Ke3sutopaa;

3TopalirbIpOB YHUBEPCHUTET,

Pecny6imka Kazaxcran, r. [1aBmonap;

*PoccHiickuit TOCYIapCTBEHHBIN ITEIarOTHIECKUH YHUBEPCUTET
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Poccuiickas ®enepanms, r. Cankt-IleTepOypr.
IMoctynuno B penakuuio 03.02.25.

Ioctynuio ¢ ucnpasnenusimu 17.12.25.

IIpunsTo B neuars 03.08.26.

METO/J ITPOEKTHPOBAHUSA HA YPOKAX XUMUWH B IIKOJIE:
IOPEKTUBHOCTD U BJUAHUE HA YCIIEBAEMOCTD

B cmamve paccmampusaemcs enusanue 6HeOpeHus SKCREPUMEHMANbHBIX
Memo008 NPOeKMupo8anUs Ha YPOKAX XUMUU @ cpedHell wKoae O
NOBbIUEHUS B0BNICHEHHOCIU YHAWUXCA U AKAOEMUYECKUX PEe3VIbmamos.
OcHhosHas yenb cocmosna 6 mom, 4moobwvl paseueams makKue 8adlcHvle
HABLIKU, KAK KpUmMuieckoe MuluileHue U CamMoCcmoimenbnocms,
nymem nepexooa om mpaouyuoHHO20 00yHeHUs K NpoeKmuposanuio
IKCHEPUMEHMANbHBIX pabom. Hcnonv3ys K8a3udIKCHepUMeHmaibHblll
Ou3atii, uccied08aHue BKIOYALO NPoOgedeHUue NPedsapumenbHblx U
UmMo2068blX Mmecmog 01 OYeHKU 00pa308amenbHblX NpeuUMyujecms
cmpamezuu 0b6yuenus. Konuuecmsennuie Oannwle Obiiu npOAHATUZUPOBAHDL
¢ nomowwio SPSS eepcuu 29.0.2.0, komopas 6vlaguna 3sHauumenbHuvle
akademuueckue yiyuuenus cpeou yuacmuukos. Ilapnviii 66160poyuHblll
t-mecm noKa3ai 3amemuoe yseauieHue pe3yaomamos mecmog Cmyo0eHmos
(t=-6,947, df = 23, p < 0,001), umo noomsepocoaem 3¢pghexmusrocmo
UHmezpayuu 3KCRePpUMeHmalbH020 NPOEKMUpo8anus 6 yueonyio
npozpammy. Taxoii no0Xo0 He MONLKO YCUNUL UHMEPeC YUAUWUXCA K
XUMUU, HO U YIYHWUTL UX NPAKMUYECKOe NPUMEHEHUe HAYYHBIX KOHYENYUlL.
Pesynvmamei gbicmynaiom 3a unmezpayuio 3a0a4 IKCNEPUMEHMATLHOLO0
NPOEKMUPOBAHUsL 8 XUMUUECKOe 00pa3068anue, NOOYepKUBAsL UX PO.ib 8 HOM,
umoobl coenams npeomem Ooaee UHMEPECHbIM U RPAKMULECKU SHAYUMBIM.
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Xomst oHu ocpanuyenvl pasmepom 6bl00PKU U NPOOOIAHCUMENbHOCTBIO
Uccne008ansl, NOL0JHCUMETbHbLE PE3YTbMAbl NPeONnoA2aiom NOMeHYUua
o5 bonee wupokoeo npumenenus. byoywue ucciedo8anus 00aAHCHbL
U3YUUMb 00I20CPOYHbIE IPPEKNbL U MACUMAOUPYEMOCTb IMO20 MEMOOA
6 PA3IUYHBIX 00PA306AMENbHBIX CPENAX.

Kniouegvie cnosa: xumuueckoe obyuenue, npoekmuposanue
IKCNEPUMEHTNOB, WIKOTIbHOE 00paA308aHie, aKa0eMUYecKas yCnesaemocmy,
MemoouKa npenooasanusl.
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	ФОРМИРОВАНИЕ КОММУНИКАТИВНОЙ КОМПЕТЕНЦИИ У СТУДЕНТОВ ВУЗОВ ЧЕРЕЗ ПРОЕКТНОЕ ОБУЧЕНИЕ НА АНГЛИЙСКОМ ЯЗЫКЕ
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