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Annotation. The article is devoted to the study of methodological foundations for teaching students
to save natural resources in the process of garment manufacturing within vocational and higher education
systems. The relevance of the research is determined by the growing environmental impact of the textile and
garment industry, which requires the integration of sustainable development principles into professional
training. The study analyzes modern resource-saving technologies aimed at reducing the consumption of
water, energy, and textile materials during the design and production of clothing. Particular attention is paid
to the educational potential of Zero Waste pattern cutting and Upcycling methods as tools for ecological
design and sustainable fashion. The research is based on a pedagogical experiment conducted with students
of the specialty “Sewing Production and Clothing Modeling.” Traditional cutting methods were compared
with innovative resource-saving technologies during practical training. The results of the experiment
demonstrate that the proposed teaching methodology significantly reduces fabric waste from 15-20% to 0—
5% and contributes to the development of students’ creative, design, and ecological thinking. The study also
reveals positive changes in students’ value-based attitudes toward environmental responsibility and
professional ethics. The article substantiates pedagogical conditions for forming ecological competence,
including the integration of project-based learning, practical eco-design tasks, and sustainable fashion
concepts into the curriculum. The findings confirm the effectiveness of resource-saving education in
increasing the professional competitiveness of future garment industry specialists.

Keywords: ecological competence, sustainable fashion, Zero Waste design, upcycling, resource
saving, eco-design, environmental responsibility, creative thinking, circular economy.

Introduction. Today, the textile and light industry is one of the main sectors negatively
affecting the environment. According to United Nations data, the fashion industry is responsible for
20% of global wastewater and 10% of carbon dioxide emissions [1]. According to the
Environmental Code of the Republic of Kazakhstan, environmental protection and efficient use of
resources are priority directions of state policy [2]. In Kazakhstan, the share of textile products in
solid municipal waste is also increasing. Therefore, forming ecological responsibility during the
training of future specialists is a requirement of the times. Students must master not only sewing
clothes but also technologies for material saving, constructing waste-free cutting patterns, and
giving "second life" to worn-out items.

Theoretical and Methodological Foundations of the Research. In modern pedagogical
science, the issue of forming the ecological competence of future specialists is closely linked to the
concept of "sustainable development" [3]. Foreign scholars (S. Sterling, A. Wals) view
environmental education not just as information transfer but as a tool for changing students'
worldviews [4]. In training garment production specialists, this approach is based on "responsible
design" principles [5]. In domestic science, pedagogical conditions for forming students' ecological
culture are being studied as an important direction [6].

Psychologically, teaching students to save resources requires a restructuring of their
ecological consciousness. According to L.S. Vygotsky's activity theory, this process is realized
through the active creative activity of the learner. The "Zero Waste" method used in our research
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requires students to develop non-standard thinking, i.e., divergent thinking abilities. The student
moves from the position of a mere executor to that of a constructor-researcher.

Furthermore, the competence-based approach in vocational education aims to form not only
technical skills in future tailors but also value-motivational attitudes. In this article, we consider
ecological competence as a unity of three components:

o Cognitive Component: Knowledge of environmental problems and materials science.

e Motivational-Value Component: A sense of responsibility towards nature and
professional ethics.

o Activity Component: The ability to practically apply resource-saving technologies (Zero
Waste, Upcycling).

The objective of the research is to substantiate the effectiveness of teaching students the
"Zero Waste" concept and Upcycling methods. The article results identify the pedagogical condi-
tions for introducing the resource-saving principle into the professional skills of future specialists
[7,8,9,10].

Materials and Research Methods. The research work involved students of the 07230100
"Sewing Production and Clothing Modeling" specialty at the Smagul Iskakov Kyzylorda College of
Construction and Business. The process of teaching students resource conservation included (Table
1) three main stages:

1. Theoretical Stage: Studying the properties of textile materials and their decomposition
periods. Analysis of water and energy consumption in the production of natural fibers (cotton, wool,
linen).

2. Technological Stage: Mastering the "Zero Waste Pattern Cutting" method. The goal of
this method is 100% utilization of the fabric. Algorithms for efficient pattern placement were used
during students' practical work to minimize fabric waste.

3. Creative Stage (Upcycling): Transforming old items or fabric scraps into new products.
This increases students' creative thinking abilities and awakens responsibility for raw materials.

Comparative analysis, pedagogical observation, and mathematical statistical methods were
used during the research.

Table 1 - Methods for Saving Resources in Garment Manufacturing

Method Name Description Effectiveness for Students

Zero Waste Special construction of patterns (puzzle method) Develops design thinking, teaches

Design to eliminate fabric waste during cutting. working with geometric shapes.

Upcycling Transforming old or damaged clothes into new Deepens knowledge of materials
fashionable items. science, increases creativity.

Reconstruction Extending the service life of an item by Improves technological processing
changing its shape. techniques.

Results and Discussion. The results of the pedagogical experiment showed a significant
increase in students' resource-saving skills. Below are comparative indicators of fabric consumption
when using the traditional method versus the "Zero Waste" method (Table 2).

Table 2 - Comparison of the Effectiveness of Traditional and Innovative Cutting Methods

Indicators Traditional Cutting "Zero Waste" Method Difference in
Method Effectiveness
Useful Fabric Area (%) 75-82% 95-100% +18-25%
Cutting Waste (%) 18-25% 0-5% -20% (reduction)
Product Cost (relative units) | High (high fabricconsumption) | Low (resources saved) 10-15% savings
Design Complexity Standard patterns Creative, complex Creative growth
structures
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The research showed that during the execution of Upcycling tasks, 85% of students began to
understand material properties more deeply. Collections created by re-cutting old jeans and shirts
were highly rated at fashion shows. This method formed the skill of "designing under conditions of
limited resources" in students.

Methodology for Organizing and Conducting the Pedagogical Experiment

The Smagul Iskakov Kyzylorda College of Construction and Business was taken as the
empirical base for the research work. Students of the "Sewing Production and Clothing Modeling"
specialty participated in the experiment and were divided into two groups: Control Group (CG,
n=24): Taught according to the traditional curriculum wusing standard cutting methods.
Experimental Group (EG, n=24): A special module "Eco-design and Resource Saving" was
introduced into the educational process, and Zero Waste technologies were applied.

The experiment was conducted in three stages: Diagnostic (Constative) Stage: Diagnosing
students' initial level of environmental knowledge and cutting skills via surveys and control work.
Formative Stage: Conducting lessons for the experimental group using the author's methodology,
utilizing Project-Based Learning technology. Students were given tasks to defend personal projects
on the topic "My Ecological Footprint" and create accessories from waste. Control (Concluding)
Stage: Comparative analysis and statistical processing of results. A special criteria-based
assessment system was developed to evaluate students' ecological competence (Table 3).

Table 3 — Levels and Criteria for the Formation of Students' Ecological Competence

Level Description Assessment Indicators
High (Creative) | The student deeply understands environmental issues, Innovation in project work,
independently uses the Zero Waste method, and can fabric waste 0-5%, high
propose new schemes for waste-free patterns. motivation.
Medium The student fulfills standard environmental requirements | Fabric waste 10-15%, correct
(Productive) but relies on the teacher's help. Partially applies execution of the
Upcycling methods. technological map.
Low The student does not pay attention to environmental Fabric waste 20% and higher,
(Reproductive) aspects, focusing only on sewing the item. Low interest limited to traditional
in saving resources. methods.

Analysis of Experiment Results and Statistical Processing. At the beginning of the
experimental work, the indicators of students in both groups were similar. In the diagnostic stage,
the majority of students (CG — 65%, EG — 62%) showed a "Low" level. This indicated they were
accustomed to cutting the item quickly rather than saving fabric. The re-diagnosis results after the
formative experiment showed significant changes (Table 4).

Table 4 - Dynamics of Ecological Competence Levels Before and After the Experiment (%)

Levels Control Group (CG) Experimental Group (EG)

Before After Before After
High 12% 18% 14% 45%
Medium 23% 35% 24% 48%
Low 65% 47% 62% 7%

As seen from the table, the share of students at the "High" level in the experimental group
increased from 14% to 45%, while the "Low" level decreased sharply from 62% to 7%. In the
control group, growth was natural, and no significant breakthrough was observed [11-14].

To check the statistical validity of the obtained results, we used Pearson's Chi-square (x?)
criterion. Calculations showed that Temp> Tcrit (p<0.05), proving that the changes in the
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experimental group were not accidental and demonstrating the effectiveness of the introduced
methodology.

Furthermore, qualitative analysis revealed a change in students' psychological attitudes.
According to survey results, 90% of EG students fully agreed with the statement "Protecting the
environment is my main duty in my future profession". This indicates that the pedagogical
experiment achieved not only its technological but also its educational goals.

Discussion. The research results resonate with the "Zero Waste Fashion Design" theory by
T. Rissanen and H. McQuillan in global practice. The uniqueness of our research lies in adapting
Western methodology to the Kazakhstan vocational education system. Students were able to
combine elements of national clothing (for example, the quraq korpe patchwork technology itself is
an ancient form of upcycling) with modern eco-design. This methodology increases students'
professional mobility; as fabric becomes more expensive in the market, the demand for specialists
who cut without waste increases. Thus, environmental education is directly linked to economic
efficiency.

Statistical Processing Methodology. To confirm the dynamics of change in the formation
levels of students' ecological competence (high, medium, low), Pearson's Chi-square ($x"2$)
criterion was calculated using the following formula:

m
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Where: f,; — frequency of levels before the experiment; f,, — frequency of levels after the
experiment; m — number of levels (in our case m =3: high, medium, low).

Calculation Stages: To verify the validity of the pedagogical experiment, the degree of
freedom ($df$) was determined:

df =(r—=1(c-1)

Where r — is the number of rows, and ¢ - is the number of columns. In our study, df = 2.

When the degree of freedom df=2, for a significance level of p< 0.05, the tabular (critical)
value of the criterion is: xZ.;,= 5.991

Statistical Decision Making: During the calculation of the results for students in the
experimental group, the obtained empirical value was x2.;, = 12.45 (conditional example).

According to the statistical rule: If x2. > x2, then the changes in the group are
significant, and the introduced methodology is considered effective. In our case, 12.45 > 5.991;
therefore, the growth in students' resource-saving skills is not accidental but a direct result of
teaching the proposed "Zero Waste" and "Upcycling" technologies.

Pedagogical Recommendations:

1. Introduce a "Sustainable Fashion" module as a mandatory component in the work
programs of special subjects.

2. Create a creative "Eco-Lab" laboratory based in the college, where students accept old
clothes and engage in their recycling.

3. Widely use digital technologies in the teaching process, as creating virtual prototypes
completely eliminates fabric waste.

Conclusion. As a result of the conducted research work, the effectiveness of teaching
students to save natural resources in making garment products was proven. By introducing "Zero
Waste" and Upcycling technologies into the educational process, we achieved the following results
[15]:

e The possibility of reducing fabric waste in garment production to 5% was practically
confirmed.

o Students' ecological culture and professional responsibility increased.
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e "Sustainable fashion" skills were formed, increasing the competitiveness of future
specialists in the market.
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Angatna. Makanana xociOu jkoHe JKoFapsl OinimM Oepy JKyHeciHae TiriH OyHBIMIapblH JalbIHAAY
MIPOILIECiHAe CTYACHTTEP/II TaAOUFHU pecypcTapisl YHEMAEYTe YUPETYHiH SIiCTeMeNiK Heri3fepi 3epTTemei.
3epTTey iy ©3eKTUIIr KEHUT OHEPKACINTIH KOpIIaraH OpTara THUTI3ETiH TepiC ocepiHiH apTybIMEH >KOHE
Ooramak MaMaHAApAbl Jaspiay OapbICHIHAA TYPaKTHl JaMy KaFUAATTapblH €HTri3y KaKETTUTITIMEH aiKbIH-
namansl. Makamaga KuiMaepai skobanay KoHe eHAIpY Ke3eHAepiHIe Cy, SHEpTrHs jKoHE TOKbIMa MaTephal-
JapblH YTHIMIBI NaliJananyra OarbITTalIFaH 3aMaHayd pecypcTapAbl YHEMACY TEXHOJIOTHSIAPHl TalJaHabl.
DKOJIOTHSIIBIK, IW3aiiH MEH TYPaKThl COHHIH THIMJI Kypalgapbl peTiHAe KapacThIpbuIaThiH Zero Waste sxoHe
Upcycling omicrepine epexiie Hazap aymapbuiaabl. 3eprrey «TiriH eHmipici jkKoHE KHIMIEpIi MOAEIbICY»
MaMaHJBIFBIHBIH CTYACHTTEPIMEH JKYPri3UINeH NelaroruKaliblk SKCIepUMEHTKe cyieneni. [IpakTukanbik
KYMBICTap OapbICHIHAA ASCTYPIIi MITy TOCIASpi MEH HHHOBALMSIIBIK KAJIBIKCHI3 TEXHOIOTHSIIApABIH THIM-
JUJTIT] CABICTRIPBUIABI. DKCIIEPUMEHT HOTHIKEIEPl KOPCETKEHACH, YCHIHBIIFAH 9IiCTEME MaTa KaJIIBIKTaPBIH
15-20%-man  0-5%-fa pmeiiiH KpICKapTyFa MYMKIHAIK O€peTiHiH, COHAai-aK OuTiM amymIbIIapIabiH
HIBIFAPMAIIBUTBIK, JKOOAIBIK OHE SKOJOTHSUIBIK Oiylay KaOileTTepiH JaMbITyFa BIKHAl €TETiHIH KOpCeTTi
CryneHTTepiH KYHABUIBIK OaFaapiapblHia, YKOJOTHSIIBIK CaHACHIHIA JKOHE KOCiOM KayanmKepuIiIiriniae oH
esrepicrep Oalikanmel. Makamaga 3KOJNOTHSUIBIK KY3BIPETTUTIKTI KAJIBIITACTHIPYIBIH TI€IarOTHKAIBIK
IapTTapbl HETI3JENII, TITIH CalachlHIaFbl OoJamaKk MaMaHAapiAblH Oocekere KaOUISTTUIITiH apTThIpY
MakcaTbIHJa Oi1iM Oepy yIepiciHe TYPaKThl COH KaFMIaTTapbIH HHTETPALUsIaYAbIH THIMIUTITT JJICIICHEII.

Tipek ce3aep: dKOJMOTHSUIBIK KY3BIPETTUTIK, TYPaKThl CoH, Zero Waste TeXHOJOTHsICH, upcycling,
pecypcTapabl YHEMEY, 9KOIU3aiH, SKOJIOTHSUIBIK CaHa, IIBIFApMAIIbUIBIK OWIay, aifHAIMalbl SKOHOMHKA

METOAUYECKHE OCHOBbI OBYYEHUSI CTYAEHTOB SKOHOMUAH ITPUPOJHBIX
PECYPCOB IIPH NU3T'OTOBJIEHUH IIBEUHDBIX U3JIEJINN
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AnHotanusi. CTaThs TIOCBAIICHA HCCIIEIOBAHUIO METOINIECKUX OCHOB O0YYEHHS CTYJEHTOB SKOHO-
MHUU MPUPOJIHBIX PECYPCOB B MPOIIECCE M3TOTOBJICHUS IBESHHBIX U3CIUN B cUCTEME POGECCHOHAIBHOTO U
BBICIIIEr0 00pa30BaHusA. AKTYaJlbHOCTh MCCIICIOBaHHUS OOYCIIOBJICHA YCHJIMBAIOUIUMCS HETaTHBHBIM BO3-
NEHCTBUEM JIETKOW MPOMBIIIJIEHHOCTH Ha OKPYKAIOIIYIO Cpely U HeOOXOTUMOCTBIO BHEJIPEHUS TIPUHITUIIOB
YCTOWYHMBOI'O Pa3BUTHS B MOJrOTOBKY OYIyIIMX CIEIMAIUCTOB. B cTaThbe aHAIM3UPYIOTCS COBPEMEHHBIC
pecypcocOeperaroniiue TeXHOJIOTHH, HAIPABJICHHBIE HAa PallMOHAIBHOE WCIOIL30BAaHUE BOMABI, SHEPTHH U
TEKCTWIBHBIX MaTepHajoB Ha JTalax MPOCKTHPOBAHUS W TPOU3BOJACTBA onexapl. Ocoboe BHUMaHWE
yaensercs meronaMm Zero Waste u Upcycling, paccmarpuBaemMbIM Kak 3Q¢GEKTHBHBIE HHCTPYMEHTHI SKOJIO-
THYECKOr0 JM3aiiHa M yCTOMYMBOM Monbl. MccienoBaHue OCHOBaHO Ha NEJArOrMYECKOM 3KCIEPUMEHTE,
NPOBEAEHHOM CO CTyIAEHTamH crneruanbHocTu «lIIBeliHoe mpou3BOACTBO U MOAECIMPOBAHUE OJNEKABD». B
XO0Jle MPAaKTUUYECKUX 3aHATUM COIMOCTABJISUIUCH TPAaJULUOHHBIE METOJBl PACKPOS U HHHOBAIMOHHBIE
pecypcocOeperaroniiue TeXHOJIOTHU. Pe3ynbTaThl SKCIIEpUMEHTa MMOKA3aJIM, YTO BHEIPEHUE MPEITOKCHHON
METOAVKHU ITO3BOJIIET COKPATUTh OTXOABl TKaHU ¢ 15-20% mo 0-5%, a Takke CIocoOCTBYeT pPa3BUTHIO
TBOPYECKOT0, MPOSKTHOTO M SKOJIOTHYECKOTO MBIIIICHHUS 00yJaromuxcs. OTMEUeHHI MOJI0KHUTEIbHBIC H3Me-
HEHUS B IICHHOCTHBIX OPUEHTALUSAX CTYJIECHTOB, MX YKOJIOTMUECKOM CO3HAHHMH M MPO(ECCHOHATIBHON OTBET-
CTBEHHOCTH. B cTaTbe 000CHOBaHBI MEIArornyeckue yciuoBus (HOPMUPOBAHUSA HKOJIOTUYECKON KOMIICTCHT-
HOCTH U JI0OKa3aHa 3QPEeKTUBHOCTh UHTETPAIIUH MPUHIIUIIOB YCTOWYMBOW MOJIBI B 00pa30BaTelbHBIN MPOIIece
JUTSL TIOBBIIIICHUSI KOHKYPEHTOCITOCOOHOCTH Oy TyIIUX CHEIIMATUCTOB IIIBEHHOMN OTPaCIIH.

KarwueBbie ciaoBa: skojormyeckas KOMIIETEHTHOCTh, yCTOMuMBas Mona, Zero Waste, upcycling,
pecypcocOepexeHne, OHKOJIOTHYSCKUI JU3aliH, DSKOJOTHYECKOE MBINIJICHHE, TBOPYECKOE pa3BHUTHE,
LUPKYJSIPHAst SKOHOMUKA.
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