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This article addresses the challenges and potential of using project-based activities to enhance the
cognitive engagement of schoolchildren. The research was conducted to determine the role of project-based
activities in supporting cognitive activity and to create recommendations for their continued use in this regard.
The primary focus of the study is the introduction of comprehensive forms of project activities into the educa-
tional process to increase the cognitive engagement of students. The scientific and practical value of this study
lies in the expansion of theoretical knowledge and the development of evidence-based recommendations. The
study's findings confirm that the proportion of students with high cognitive engagement in the experimental
group (EG) increased compared to the control group (CG); interdisciplinary connections and an integrative
approach to learning were developed, enhancing students' overall preparation and readiness for further educa-
tion; teamwork, responsibility, and self-control skills were strengthened; and opportunities for individualized
learning, based on each student's interests and abilities, were provided. Based on the results, recommendda-
tions for teachers have been developed, such as incorporating innovative technologies, emphasizing indepen-
dent work, and fostering student collaboration. These suggestions are designed to improve the effectiveness of
the educational process and further enhance the quality of education. In conclusion, the use of various
strategies to support the cognitive activity of schoolchildren, along with the introduction of different forms of
project-based activities, proved to be effective in stimulating students' cognitive engagement in practice.
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byn makana mekmen OKywblnapbiHbIH KoeHumuemi 6esnceHdinieiH apmmbipy MakKcambiHOa xobarbik
KbIsMemmi KondaHyObiH Macesieniepi MeH MyMKIHOIKMEPIH Kapacmbipadbl. 3epmmey xobarbiK Kbi3MemmiH
KoeHumuemi 6esiceHOinikmi Konday persiH aHbIKmay XeHe OHbIl 8pi Kapall KoridaHy YWiH yCbiHbIcmap a3iprey
MakcambIHOa XXypeisindi. 3epmmeydiH Heeidai barbimmapbl — OKyuwblnapObiH KoeHumuemi bernceHdiniaiH
apmmebipy makcambiHOa binim 6epy npoueciHe xobarsbiK KbiaMemmiH KkeweHOi mypnepiH eHaisy. byn 3epm-
meyOdiH fbIfIbIMU XXOHE rpakmuKarbiK MaHbi3bl meopusisblK 6iniMdi keHelimy xeHe OanendeHseH yChbi-
Hbicmap a3ipneyde xambip. 3epmmey Homuxenepi MbiHanapdbl pacmautobl: 3KCrepuMeHmMmik mornmarbi
(BT) xorapbl kKozHUMuUBMIi beniceHOinik OeHeeliiHOeai OKywblnapObiH yneci bakbinay mobbimeH (BT)
canbicmbipraH0a apmmbl; 6inim 6epy 6apbicbiHOa noHOep aparsblK balinaHbicmap MeH UHmezpamusmi
macindep OambiObl, 6yn OKywbinapObiH Xasnnbl 0albiHObiFbl MEH Kerewekmeai okyra 0alibIHObIKMapbiH
JKaKkcapmmbl; monmbiK XYMbIC, XayanKepwirnik XoHe 63iH-63i bakbirnay O0arlblnapbi HbiFalimbiniobl; apbip
OKYWhbIHbIH KbI3bIFyWbIIbIKMapbl MeH KabinemmepiH eckepe ombIpbir, XeKe 0Ky MyMKIHOIKmepi yCbIHbIIO0bI.
AnbiHFaH Hemuxxenep HeaisiHOe MyfranimoOep yWiH UHHOBaUUSbIK mexHonoausinapobl eHaidy, OKyuwlblnap-
ObIH 63 6emiHwe XyMbIC icmeyiH Kywelmy XoHe OKylwhblnap apacbiHOarbl bIHMbIMakmacmsikmbl dambimy
bolibIHWwa ycbiHbicmap 83ipneHdi. byn ycbiHbicmap 6inim 6epy npoueciHiH muimdinieiH apmmbipyra xeHe
6inim canacelH o0aH opi Xakcapmyfra b6arbimmarfaH. KopbimbiHObinal Kerne, MeKkmern OKyWhbliapbiHbIH
KoeHumuemi besiceHdinieiH Konday ywiH apmypsi cmpameausinapibl KoridaHy XoHe xobarbiK Kbi3MemmiH
apmypni mypnepiH 6inim 6epy rpoueciHe eHeidy OKywblnapObiH koeHumuemi 6ericeHdinigiH npakmuxkada
biIHManaHObipyda muimOi eKeHiH Kepcemmi.

TylUiHOi ce3dep: xobGanay Kbiamemi, maHbiMObIK GesnceHlinik, Konday, oKywsbinap, 6inivM 6epy
mexHosoausinapel, xobanay adicmemeci.
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Oma cmambsi paccmampugaem npobrembl U romeHyuarn ucrofib308aHUs MPOeKmMHol Oesimerib-
Hocmu Onsi MOBbIWEHUST KOZHUMUBHOU akmueHOCmU WKOMbHUKO8. UccnedosaHue Obiio rnposedeHo ¢
uenbto onpedenieHuss ponu rnpoekmHol OessimeribHocmu 8 no00epKKe KO2HUMUBHOU akmugHocmu u
paspabomku pexkomeHOauyuli Onsi ee QanbHeliwezo rpumeHeHuUss. OCHOBHOe 8HUMaHue 8 uccriedogaHuu
yoenieHo 8HEOPEHUI KOMIIIEKCHbIX QhOpM NMPoekmHol dessmenibHocmu 8 obpa3ogamersibHbili rpouecc 0ss
y8erniuyeHUsi YpoBHSI KO2HUMUBHOU aKmueHocmu yqalluxcs. HayyHasi u npakmuyeckasi 3Ha4umMocmeb
uccnedosaHusi 3aKn4aemcesi 8 paclwupeHuU meopemuyeckux 3HaHuUl u pa3pabomke Hay4yHO ObBOCHOB8aH-
HbIX pekomeHOayul. Pesynbmambi uccriefoeaHusi nodmeepxdaom, 4mo 00 y4alwuxcsi C 8bICOKUM
YPOBHEM KO2HUMUBHOU akmueHOCmU 8 3KcriepuMeHmarsbHol epynne (3) ysenu4vunach Mo cpasHeHUK C
KoHmposbHol epynnol (KI); 6binu pazsumbsl MexXOucyurniauHapHble ¢esa3U U UHmezpamueHbit nodxod K
obydeHuto, Ymo criocobecmeosasno yny4dweHuro obwel nod2omoeKu ydyalujuxcs U ux 2omosHocmu K darib-
HeliweMy 0b6y4eHUto; yKpenusnucb HaebiKu KoMaHOHOU pabombl, 0meemcmeeHHOCMU U CaMOKOHMPOISIS;
bbiriu co30aHbl 803MOXHOCMU 015 uHAUBUOdyanu3ayuu obpasosamesibHO20 rpouecca C y4emom UHmepe-
co8 u crocobHocmel Kax0020 yyeHuka. Ha ocHose nornyyeHHbIx OaHHbIX 6binu pa3pabomaHbl PeKOMeH-
OGayuu Ons yyumersed, 8K/IroYasi UCronb308aHUE UHHOBAUUOHHbIX MexXHO102ul, ycusieHue posu caMocmosi-
menbHOU pabombl U passumue compydHuYecmea Mexoy ydyeHUkamu. Omu rpedrioXXeHUsT HarnpassieHbl Ha
rnosbiweHue aghgpekmusHocmu obpazogamesibHO20 fpoyecca u danbHeliwee yrydueHue Kkadecmea obpa-
308aHUs1. B 3aknodeHue, ucnonb3o08aHue pasfuyHbix cmpameaull 05151 MoO0epKKU KO2HUMUBHOU aKmueHO-
CMU WKOIbHUKOB, @ MakxXe eHeOpeHuUe pasfuyHbIx ¢hopM rnpoekmHoul dessmenbHocmu e obpa3zosameris-
HbIU npouecc, rnokasasnu ceot 3hHeKMUBHOCMb 8 CMUMYIUPO8aHUU KOZHUMUBHOU akmusHOCmMU yYyaujux-
CS1 Ha nMpakmuke.
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Introduction. The research into the role and significance of project-based activities in supporting
students' cognitive engagement holds particular relevance within the context of contemporary educational
trends in Kazakhstan. As educational methods rapidly evolve, the importance of an interdisciplinary
approach centered on project-based learning continues to grow, as it effectively stimulates students'
cognitive activity. Project-based learning acts as a key educational tool, facilitating the achievement of
specific academic goals. This approach not only promotes the integration of knowledge and skills across
multiple disciplines but also sparks students' curiosity, motivating them to explore subjects more deeply. As a
result, students become more engaged in the learning process while simultaneously developing critical skills
necessary to succeed in a constantly changing world.

Previous research in both foreign and Kazakhstani pedagogy and psychology suggests that the
project approach in education holds significant potential for enhancing students' motivation to acquire a
broad base of knowledge, as well as fostering their creative and innovative abilities, teamwork skills, and
more. However, many important aspects related to the mechanisms by which project activities influence
students' cognitive engagement remain insufficiently explored. Furthermore, there is a need to identify
strategies to optimize and improve these processes.

The relevance of the chosen research topic is underscored by the modern demand for more effective
teaching methods, particularly those that align with the evolving conditions of society and the economy. It is
essential to recognize that cognitive activity plays a vital role in helping students master the educational
material defined by national standards, as well as supporting their personal and professional development.
Meanwhile, project-based activities are becoming increasingly recognized as one of the most promising and
impactful forms of organizing student learning, as they actively contribute to the development of students'
cognitive engagement.

Additionally, the significance of this research is driven by the practical needs of school education,
particularly within secondary institutions seeking to incorporate various innovative approaches into their
teaching. The current lack of sufficient methodological support regarding the role of project activities in the
development of students' cognitive processes calls for further investigation. Specifically, research is needed
to explore the interaction mechanisms between project activities and cognitive processes in students, which
are crucial indicators of the effectiveness of the learning process.

The focus of this research is on schoolchildren involved in project-based activities.

The primary subject of the research is the impact of project-based activities on the development of
students' cognitive engagement.

The objective of this study is to examine the role of project-based activities in fostering students'
cognitive engagement and to propose recommendations for the further integration of such activities to
support cognitive development.

Research objectives:

1. To explore the fundamental concepts, theories, and practices related to project-based activities and
cognitive engagement within the educational context.

2. To determine the perspectives of key educational stakeholders on project-based activities and their
influence on cognitive processes.

3. To evaluate the level of cognitive engagement in students.

4. To develop strategies for integrating project-based activities into the learning process to boost
students' cognitive involvement.

5. To analyze the effect of project-based activities on students' cognitive engagement and assess their
effectiveness.

6. To provide recommendations for the ongoing use of project-based activities to further enhance
students' cognitive engagement.

The hypothesis of the study is that the inclusion of advanced project-based activities within the school
curriculum will improve students' cognitive engagement.

Materials and methods. Research methods used to achieve the goals and test the hypothesis
include: literature review, survey, pedagogical experiment, and statistical and analytical analysis.

The literature review involved examining existing official publications and other academic works
related to project-based activities and cognitive processes in education, particularly within school education.

Survey methods were based on a questionnaire administered to teachers and students to gauge their
attitudes toward project-based activities and their effect on cognitive processes.

Survey design: the respondents were selected from a diverse group of teachers teaching various
subjects and students from different age groups (grades 5-11). This diverse selection allows for considering
different perspectives and experiences from the participants. All respondents were informed about the
survey's goals and their significance. The survey was anonymous. The questionnaire included both closed-
ended questions with fixed responses (e.g., "yes/no," "often/rarely") and open-ended questions to obtain
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more detailed responses. The teacher questionnaire aimed to: assess teachers' awareness of project-based
learning methods and their readiness to incorporate them into their practices; determine how integrated
project activities are in the educational process, which is essential for understanding how well this teaching
method is incorporated into daily lessons; and identify the types of projects being used, which reveals the
level of teachers' professionalism and their ability to adapt the project method to different academic subjects
and age groups. Additionally, it evaluated the teachers' level of professionalism and their ability to apply the
project method across various disciplines and age levels.

The pupil questionnaire sought to: measure the extent of students' engagement in project work, which
is an important indicator of their readiness and willingness to participate in such forms of learning activities;
assess the frequency with which students engage in project work and their experience with this approach in
the school curriculum; understand students' preferences regarding different types of projects, helping identify
ways to stimulate their cognitive activity; and gauge the students' readiness and enthusiasm to participate in
project-based learning activities.

The survey was distributed using GOOGLE FORMS, ensuring accessibility and ease for all
participants. The distribution of the questionnaire link via the WhatsApp digital messenger further facilitated
convenience, minimizing time spent and simplifying the process of data collection and analysis. In total, 64
teachers and 120 students participated in the survey.

The experimental study was conducted through a pedagogical experiment. The experiment involved
an experimental group participating in project activities and a control group, where students were taught
through traditional methods. Results from both groups were then compared. The experimental group (EG)
consisted of 25 participants, while the control group (CG) had 26 participants.

In the first stage, we assessed students' cognitive activity using B.K. Pashnev's questionnaire,
designed to determine the level of cognitive activity. The questionnaire consisted of two sections: 42 main
guestions that reflect indicators of cognitive activity, and 10 questions that measure the sincerity of the
answers or the level of social expectations. Each answer matching the "key" received 1 point. The total
points were summed, and the results were compared to the norms corresponding to the age of 9th-grade
students.

The evaluation criteria in points are as follows: 35-42 points indicate a high level of cognitive
engagement; 20-34 points represent an average level of cognitive engagement; and 0-19 points correspond
to a low level of cognitive engagement. A low level of cognitive activity is attributed to a student who is
passive, tends to react more to the teacher’s instructions, and typically does not demonstrate a desire for
independent learning. These students rarely ask questions like "Why?" and show little interest in deepening
their knowledge. The average level of cognitive engagement describes a student who seeks to understand
the meaning of the material being studied. Such students aim to explore and understand the relationships
between different processes and phenomena, striving to apply their knowledge in appropriate contexts. A
key indicator of this level is the student’s commitment to completing tasks, seeking teacher support, or
exploring alternative solutions when they encounter difficulties. A high level of cognitive activity is marked by
students' curiosity to understand the nature of phenomena and their interrelations, along with a strong desire
to learn the methods and techniques necessary to apply acquired knowledge in new situations. They are
also capable of finding new ways to achieve these objectives. The distinctive feature of a high level of
cognitive activity is the demonstration of broad and consistent cognitive interests, fueled by strong willpower,
persistence, and determination.

The survey was conducted online using the Online Test Rad platform. Prior to the survey, students
received instructions on the testing rules and were asked to answer all questions truthfully and sincerely.
Afterward, the results were processed, resulting in a total score for each participant, categorized into two
groups (experimental and control) in percentage terms. Following the completion of the experiment, a final
test on students' cognitive engagement was conducted using the same B.K. Pashnev questionnaire.

The data analysis was grounded in quantitative statistical procedures to ensure the reliability and
methodological soundness of the results. The selection of statistical techniques was guided by the structure
of the research design and the empirical characteristics of the sample. Given the limited group sizes
(experimental group n = 25; control group n = 26) and the ordinal nature of the measured cognitive activity
levels (low, medium, high), priority was given to non-parametric methods. At the same time, parametric
indicators were additionally examined to maintain comparability with related pedagogical studies.

The core inferential method applied was the Mann-Whitney U test, which is appropriate for comparing
independent samples when normality assumptions cannot be guaranteed. This test allowed for the
identification of statistically meaningful differences in cognitive activity distributions between the experimental
and control groups without relying on parametric assumptions. Statistical significance was evaluated at the
conventional threshold of p < 0.05. To complement significance testing, effect sizes were calculated using
Cohen’s d in order to assess the practical relevance of the observed differences. In line with accepted
conventions, values above 0.5 were interpreted as moderate effects, while values exceeding 0.8 indicated
strong effects.
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Descriptive analysis focused on the proportional distribution of cognitive activity levels within each
group, expressed as percentages to enhance interpretability. For questionnaire-based categorical variables,
chi-square tests were employed to explore associations, including relationships between teaching
experience and the frequency of project-based activity implementation. For continuous indicators derived
from Pashnev’s cognitive activity questionnaire, central tendency and variability were assessed using
means, standard deviations, and medians to account for potential skewness and outliers.

The analytical strategy integrated static and dynamic perspectives. Changes in cognitive activity
indicators were calculated separately for each group across measurement stages, after which a difference in
differences approach was used to distinguish the intervention effect from background developmental trends.
This combination of within-group temporal analysis and between-group comparison strengthened the
interpretive validity of the findings and supported more robust causal conclusions regarding the effectiveness
of project-based learning.

All statistical procedures were conducted using IBM SPSS Statistics (version 23.0). Data interpretation
adhered to established standards in educational research and remained deliberately cautious,
acknowledging the exploratory character of the study and the constraints imposed by the sample size.

The research methodology addresses key research questions, such as the impact of project-based
activities on the development of students' cognitive engagement, the main factors influencing the effective-
ness of project-based activities in cognitive development, and the ideal conditions for incorporating project-
based learning into the educational process. All these questions are based on the hypothesis that project-
based activities enhance cognitive engagement in students, as long as specific pedagogical principles and
effective methods are applied within educational institutions.

Results. This section describes the materials in which the problems posed, relative to the topic, were
addressed in some way.

John Dewey, an American educator and philosopher, who introduced the project-based teaching
method, emphasized that project work enables students to address real-world problems, which gives them a
chance to cultivate an interest in learning by enhancing critical thinking and other practical abilities [1, p.
1110; 2, p. 7]. Scholars from Kazakhstan share this perspective [3, p. 257; 4, p. 8; 5, p. 84; 6, p. 98].

International sources have identified five distinct characteristics of project-based learning in schools:
challenge-based learning, which focuses on contemporary social issues [7, p. 1015]; problem-based lear-
ning, a project-oriented approach to problem-solving [8, p. 42]; place-based learning, which centers on local
context in project work; activity-based learning, emphasizing practical hands-on experiences in projects [9, p.
7]; and design-based learning, which involves project-based activities through design work [10, p. 6]. It is
important to note that Kazakhstan is increasingly adopting all of these teaching methods in its schools.
Initially, consulting the methodological guidelines on implementing the project approach in Kazakhstani
secondary schools, developed in 2023 by the I. Altynsarin National Academy of Education, is crucial [11, p.
16]. New project-based learning techniques are being applied more frequently, including those that
emphasize practical experience and skill development, as they significantly enhance the quality of education
in Kazakhstani schools [12, p. 56].

As outlined by various international researchers, the fundamental principles of supporting project-
based activities in education include: setting clear goals and objectives for the activities; recognizing the
teacher’s role as not just a knowledge provider, but also as a consultant, coordinator, and mentor; structuring
the project effectively; and fostering cognitive engagement. The latter is achieved by involving students
voluntarily in the learning process, sparking their interest in specific subjects and in the learning experience
as a whole [13, p. 50; 14, p. 94]. Additionally, Kazakhstani scholars often highlight the role of the teacher in
project activities at school, viewing this pedagogical method as a factor in the professional growth of
educators and stressing that project-based learning should be used as an essential educational tool, as it
aids both teachers and students in acquiring vital skills [15, p. 7; 16, p. 89].

The role of project activities in enhancing the cognitive engagement of students is most often
examined through various theoretical frameworks. One such theory is constructivism, which asserts that
students should begin learning to construct their knowledge through experience and interaction with real-
world situations or their environment from an early stage in their education [17, p. 149]. Furthermore, the
primary learning mechanisms according to constructivist theory, as outlined in the training materials of the
online platform Kazakhstan Ashyk University, involve ensuring balance, active student participation, and
timely feedback from the teacher, who points out incorrect responses to prevent imbalances and a decrease
in student engagement [18, p. 14; 19, p. 56].

A closer examination of dominant theoretical approaches demonstrates the absence of a unified view
on how project-based activity stimulates cognitive engagement. Constructivist interpretations, actively
reflected in contemporary educational practices in Kazakhstan [20, p. 45], conceptualize cognition as a
process of experiential knowledge construction grounded in interaction with the learning environment. Within
this paradigm, project work functions primarily as a medium for exploration, collaboration, and meaning-
making. In contrast, cognitive development theories focus on the purposeful enhancement of mental
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processes, emphasizing mechanisms of information processing, comprehension, and intellectual regulation
rather than situational discovery [21, p. 177; 22, p. 32].

These theoretical differences fundamentally shape the understanding of the learner’'s role.
Constructivist models position students as autonomous agents who actively construct knowledge, whereas
cognitively oriented approaches aim to optimize existing cognitive structures through targeted pedagogical
interventions. Developmental learning theory introduces an additional perspective by highlighting the
transformative capacity of systematically designed project activities [23, p. 17]. Unlike constructivism, which
prioritizes independent discovery, developmental frameworks argue that guided instruction and deliberate
scaffolding can accelerate cognitive maturation beyond the level achievable through self-directed activity
alone. This divergence is reflected in ongoing debates regarding the teacher’s function in project work
whether educators should primarily act as facilitators or assume the role of intentional designers of cognitive
challenges.

International research further illustrates the contextual variability of these approaches. Western Euro-
pean educational traditions frequently emphasize problem-based and design-oriented project methodologies
[24, p. 685; 25, p. 95], relying on assumptions of high learner autonomy, sufficient institutional support, and
stable technological infrastructure. Kazakhstani educational practice, while incorporating these models [11,
p. 83; 12, p. 78], simultaneously confronts challenges typical of transitioning education systems, including
limited methodological support, uneven access to digital resources, and differences in teacher preparedness.
These conditions necessitate the adaptation and synthesis of theoretical frameworks rather than their direct
transfer.

The comparative analysis also reveals several unresolved research gaps. First, existing studies rarely
examine the interaction between specific types of project activities and distinct cognitive domains. Second,
the correspondence between project complexity and students’ developmental readiness remains insuffi-
ciently conceptualized. Third, both international and domestic scholarship lack longitudinal investigations that
assess sustained cognitive outcomes beyond immediate post-intervention effects. Addressing these gaps
provides the methodological and theoretical justification for the present study, which focuses on experiment-
tally measurable indicators of cognitive engagement. Cognitive theory primarily focuses on enhancing mental
processes in children at school, such as stimulating thought and improving their understanding of the infor-
mation being studied [26, p. 126]. At the same time, it is crucial to note that in contemporary international
pedagogy, the project-based learning approach aims to achieve several key goals: “innovative education,”
“progressive education,” and “cognitive engagement.” Additionally, the theory of developmental learning is
significant because it highlights the role of project-based activities in promoting cognitive development.

It is also important to acknowledge that recent research by Kazakhstani scholars frequently draws on
these theories, as they are actively applied in practice. This is supported by evidence showing the effecti-
veness of organizing project activities for schoolchildren, such as creating STEM startups for students. A.
Gellel in his investigation of students' cognitive activity, suggests that project-based work should be con-
sidered a method of developmental learning because it fosters students' interest in subjects like chemistry
[27, p. 480]. Moreover, it integrates knowledge learned during coursework and helps students develop
independent research skills, creativity, logical thinking, and an understanding of real-world issues [28, p. 30].

Studies by international researchers also underline the necessity of addressing certain challenges,
without which the benefits of project-based learning in schools cannot be fully realized. In this context, K.
Takahiro emphasizes the importance of considering two project-based methods-those of William Herd
Kilpatrick and John Dewey's problem-solving approach-when applying them to school teaching [29, p. 7].
Other researchers argue for the early adoption of problem-based learning in middle school to foster deeper
understanding before students graduate from high school [30, p. 101]. Authors present an additional
approach focused on enhancing memory and vocabulary retention through project-based learning.
Furthermore, a group of authors highlights the IQWST model, which uses coherence as a design principle
for middle school science curricula.

The most effective project-based practices that promote cognitive activation are identified as: the
project method, which enables the fulfilment of educational objectives through the creation of specific
projects; research activities that involve experimentation, data analysis, and drawing general conclusions;
and collaborative learning, which includes group work, among others [31, p. 90; 32, p. 7]. These theories and
practices provide valuable insight into how integrating project activities into the learning process can
positively impact cognitive activity and lead to improved educational outcomes [33, p. 28].

The importance of this study lies in its potential to expand theoretical knowledge and offer scientifically
grounded recommendations for implementing project-based activities in schools, ultimately enhancing
cognitive learning outcomes and improving the overall quality of the educational process.

The review of literature identified the key principles, established theories, and current practices
regarding the use of project-based activities and cognitive engagement in the educational process. This
analysis enabled the execution of the planned research and the formulation of recommendations for the
continued application of project activities to enhance cognitive engagement in schools.

The results of the questionnaire survey of teachers (64 people) are reflected in Table 1.
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Table 1 — Results of teachers' survey on their attitudes towards project activities and their impact on
cognitive processes.

Question Answer options Results, in
percentages
Teaching experience Up to five years 19
Five to ten years 28
For more than a decade. 53
Teaching subject Language, literature 22
Math 22
Physics 14
Chemistry 14
Biology 14
Informatics 8
Others 6
Experience in the use of | Yes 75
project activities No 10
Sometimes. 15
Frequency of use of project | Frequently (more than once a month) 30
activities Rarely (less than once a month) 36
Very rarely (once a year or less) 34
Types of projects Individual projects 25
Group projects 45
Mixed (individual-group) 30
Project Objectives Creating interest in learning through solving real-life
problems 60
Development of independent work skills 55
Increasing the level of responsibility for the results of
their work 36
Development of communication skills through teamwork 34
Training in searching, selecting and analyzing
information 45
Impact on cognitive interest Positive 78
Neutral 11
Negative 11
Student motivation Opportunity to prove yourself 55
Interesting project topic 70
Teamwork 66
Other 11
Difficulties in implementation Limited amount of time 73
Lack of resources 66
Low level of motivation of pupils 36
Difficulty in coordinating the work of the team 50
Other 8

Survey findings show that students are broadly familiar with project-based learning, though the depth of
their experience varies considerably. About three out of four respondents (75%) indicated they had previously
taken part in project activities. Most of these students reported completing two to three projects (42%), pointing
to a moderate level of exposure rather than sustained, systematic use. At the same time, the spread of
experience is uneven: nearly one quarter (23%) completed four to five projects, and 15% reported participation
in more than five, while one in five students (20%) had engaged in only a single project. This imbalance
suggests that project-based learning is implemented inconsistently across classrooms or grade levels.

Student preferences clearly favor collaborative formats. More than half of respondents (52%) expres-
sed a preference for group-based projects, while an additional 20% supported a combined individual group
approach. In contrast, fewer than one-third (28%) favored working exclusively on their own. These preferen-
ces are reinforced by students stated motivational factors. Interaction with classmates emerged as the stron-
gest driver of engagement (72%), followed closely by opportunities for creative expression (68%). In compa-
rison, more traditional elements such as presenting final results (32%) or searching for information (38%)
were rated as less motivating, highlighting the central role of social interaction in sustaining student interest.

Students’ evaluations of the educational value of project activities were overwhelmingly positive. A
combined 86% described project work as either very interesting (48%) or interesting (38%), while negative
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evaluations were minimal (14% in total). Importantly, 88% of respondents believed that participation in
projects improved their understanding of the learning material, lending strong support to the assumption that
project-based learning enhances cognitive involvement. Only a small minority disagreed (6%), with an equal
proportion remaining unsure, indicating near-consensus regarding perceived effectiveness.

When discussing difficulties, students identified challenges that both overlap with and differ from those
reported by teachers. Time management was the most frequently cited issue (72%), closely matching
teachers’ concerns about limited instructional time (73%) and underscoring time pressure as a systemic
problem rather than an isolated perspective. However, students also emphasized difficulties in locating
relevant information (68%) and coordinating group work (54%), issues that were less prominent in teacher
feedback. These challenges may reflect students’ developmental stage or a lack of structured methodologi-
cal support. Additionally, nearly half of respondents (46%) reported anxiety related to presenting project
outcomes, suggesting that assessment and presentation formats may need adjustment to reduce performan-
ce-related stress.

A comparison of student and teacher viewpoints reveals both convergence and divergence. Both
groups recognize time constraints as a major barrier and agree on the overall educational benefits of project-
based learning. However, their motivational priorities differ. Teachers tend to emphasize engagement with
real-life problems (60%) as the primary goal, whereas students place greater value on peer interaction (72%)
and creativity (68%). This mismatch between teachers’ focus on applied cognitive outcomes and students’
emphasis on social and creative processes points to an opportunity for refinement. Project designs that
combine authentic problem-solving with well-structured collaborative elements may better align instructional
objectives with student motivations, enhancing both learning outcomes and engagement.

The results of the questionnaire survey of students (120 students) are shown in Table 2.

Table 2 — Results of pupils' survey on their attitudes towards project activities and their influence on
cognitive processes.

Question Answer options Results, in
percentages
Classes Grades 5-9 60%
Grades 10-11 40%
Participation in project | Yes 75%
activities No 25%
Number of completed projects | One 20%
Two or three 42%
Four-five 23%
More than five 15%
Preferred project types Individual 28%
Group 52%
Both types 20%
Level of interest in project | Very interesting 48%
activities Interesting 38%
Not very interesting 12%
It's not interesting at all 2%
Advantages of project activities | Independent search for information 38%
Creative work 68%
Communication with classmates 72%
Presentation of your achievements 32%
Other 8%
Difficulties in completing | Finding the right information 68%
projects Time planning 2%
Group coordination 54%
Presentation of the result 46%
Other 14%
Help in understanding the | Yes 88%
material No 6%
| can't answer that 6%

Student survey results both confirm and complicate the teacher narrative. On the surface, participation
aligns: three out of four students (75%) report having done project work, backing teachers’ claims that
projects are widely used. But dig deeper and the rollout looks uneven. While most students are actively
involved 42% completing two to three projects and another 38% doing four or more one in five reports only a
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single project experience. That gap points to inconsistent integration across grades or subjects rather than a
uniformly embedded practice.

When it comes to format, students are crystal clear. Collaboration wins. A majority (52%) prefer group
projects, and another 20% favor mixed formats, meaning nearly three quarters lean toward some form of
teamwork. Only 28% opt for individual projects. In plain terms, independence alone doesn'’t drive engage-
ment; social interaction does. This directly challenges pedagogical assumptions that prioritize individualized
learning as inherently motivating.

Perceived benefits reinforce this preference. The top gain students report is communication with peers
(72%), followed by opportunities for creative work (68%). Traditional academic components trail far behind
information searching (38%) and presenting results (32%). Students, it seems, value projects less as skill
drills and more as social-learning spaces. For project design, this signals a need to move beyond “group
work in name only” toward genuinely interactive collaboration.

Overall attitudes toward project learning are strongly positive. An overwhelming 86% describe projects
as interesting or very interesting, with negative responses confined to a small minority (14%). Even more
compelling, 88% believe project work helps them understand the material better. While these are self-
reported perceptions and should be triangulated with objective outcomes, the consistency of responses
suggests high perceived instructional value.

Students’ accounts of difficulties both echo and expand teachers’ concerns. Time management stands
out as the shared pain point: 72% of students cite planning problems, almost identical to teachers’ reports of
time constraints (73%). Beyond that, students highlight challenges teachers rarely foreground finding
relevant information (68%) and anxiety around presenting results (46%). This contrast implies that teachers
tend to focus on organizational barriers, while students struggle more with specific competencies like
research literacy and public speaking areas that can be directly taught and scaffolded.

Taken together, the comparison reveals a key pedagogical mismatch. Teachers emphasize real-world
problem solving as the main goal of projects (60%), whereas students are driven by communication (72%)
and creativity (68%). This isn't a contradiction so much as a missed opportunity. Projects that embed
authentic problems within rich collaborative and creative structures could bridge this gap serving instructional
objectives while tapping into what actually motivates students.

The results of the pedagogical experiment at the initial stage are reflected in Table 3.

Table 3 — Results of initial diagnostics of cognitive activity among 9th grade pupils (EG and CG), in
percentages

Group High level Medium level Low level
Experimental group 32 56 12
Control group 31 57 12

The results obtained lead to the following conclusions. The proportion of students with a high level of
cognitive engagement is nearly identical in both groups: 32% in the experimental group and 31% in the
control group. These students exhibit a strong interest in studying subjects, a desire to understand the
essence of phenomena and their interconnections, and possess strong willpower, which enables them to
successfully handle tasks even in altered conditions.

In both groups, the majority of students display an average level of cognitive activity, with 56% in the
experimental group and 57% in the control group. This indicates that most students aim to comprehend the
material's meaning and apply their knowledge in typical situations, demonstrating moderate interest and
consistency in their learning efforts.

Only 12% of students in both groups show a low level of cognitive engagement, indicating low
motivation, minimal participation in learning activities, and little interest in deeply exploring the material.

The near-identical baseline profiles of the experimental and control groups confirm the internal validity
of the comparative design. Minimal discrepancies no more than 1% across high- and medium-level indicators
indicate effective random assignment and substantially reduce the likelihood of selection bias influencing the
results. This equivalence is not merely procedural; it establishes a necessary methodological condition under
which any subsequent group differences can be credibly interpreted as intervention-driven rather than
artifacts of initial heterogeneity.

At the same time, the baseline distribution itself reveals structural limitations of the prevailing
instructional model. The concentration of students at the medium level of cognitive activity (56-57%) sug-
gests that traditional teaching practices are sufficient for maintaining functional participation but insufficient
for stimulating sustained or deep engagement. Of greater concern is the persistent low-level segment
(approximately 12%), which signals a stable group of learners vulnerable to disengagement and academic
stagnation. These figures define the intervention’s strategic objectives: reducing the low-engagement cohort
while promoting upward movement from moderate to high cognitive involvement.

The modest proportion of highly engaged students (31-32%) further underscores the unrealized
capacity within the learning environment. If conventional pedagogical approaches consistently produce such
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ceilings, their developmental potential must be questioned. In this context, project-based learning emerges
as a theoretically grounded alternative, as it foregrounds learner autonomy, contextual relevance, and active
knowledge construction factors largely absent from transmissive instructional formats and essential for
activating higher-order cognitive engagement.

Finally, these baseline parameters provide a critical interpretive frame for evaluating post-intervention
outcomes. Increases surpassing the expected range of natural fluctuation (approximately 5-10%) may be
reasonably attributed to the pedagogical intervention. Conversely, the absence of meaningful distributional
shifts would prompt a reassessment of either the intervention’s instructional mechanisms or the sensitivity of
the diagnostic tools employed to capture changes in cognitive engagement.

In our experiment, modern project-based activities are incorporated into the experimental group, while
the control group continues with traditional learning methods.

A teaching methodology was developed for the experimental 9th-grade group to enhance students'
cognitive engagement through various forms of project-based activities.

The aim of this methodology is to create conditions for the holistic development of students by
increasing their cognitive engagement, fostering independent work skills and critical thinking, and developing
communication and social abilities through the organization of effective group (team) work.

Within this methodology, both individual and group project assignments in different subjects have
been created, and opportunities have been provided for interdisciplinary projects that integrate multiple
subjects (for example, mathematics and physics, history and art). The work is conducted under the
supervision of a teacher.

The key areas for supporting the cognitive activity of schoolchildren through project-based activities
are outlined as follows:

1. Motivating and Engaging Students: This involves creating interest by explaining the project and
providing favorable conditions that encourage personal engagement with the project topic. Maintaining
intrinsic motivation is achieved by highlighting the relevance and importance of the project’s goals.

2. Developing Research Skills: Students are taught how to gather, analyze, and interpret information.
They are also guided on how to formulate hypotheses, conduct investigations and experiments, and draw
conclusions from their findings.

3. Facilitating Independent Work: In this aspect, students are given the opportunity to independently
plan and carry out the stages of their project work. Throughout this process, the teacher offers guidance but
does not directly intervene in the project execution.

4. Promoting Collaboration and Teamwork: Group projects require organizing teamwork and
emphasizing the value of sharing knowledge and experiences. It is crucial to consistently cultivate teamwork
skills in students, fostering an environment of mutual respect.

5. Assessment and Reflection: This involves introducing self-assessment and peer assessment, where
students assess their own and each other’'s work. Regular discussions and reviews are held both during
different project stages and upon completion to reflect on progress and outcomes.

6. Utilizing Modern Technologies: The integration of information technology and digital tools plays a
vital role in helping students search for information, create presentations, and communicate with their project
partners or teacher. It is important to combine modern technology with traditional teaching methods to
enhance the effectiveness of educational projects.

7. Encouraging Creativity and Innovation: Students are encouraged to use non-traditional approaches
and think creatively. Emphasis is placed on inspiring students to develop new ideas and solutions.

8. Integrating Interdisciplinary Connections: This involves incorporating knowledge from various
academic disciplines into the project work. By doing so, students can better understand how theoretical
knowledge is applied in real-world scenarios.

The program also includes key project activities:

1. Research Project: This project, implemented within the natural science subjects, focuses on develo-
ping skills related to scientific inquiry, data analysis, and presenting findings. It takes the form of laboratory
experiments in biology, chemistry, and physics, followed by the creation of scientific articles.

2. Information Retrieval Project: This project, carried out within social studies and history, aims to
develop the skills of searching, processing, and organizing information. Students create multimedia encyclo-
pedias about historical events and major social issues, selecting topics of interest to them.

3. Technical Project: Implemented in the fields of technology and informatics, this project focuses on
developing technical abilities, engineering thinking, and innovation. It takes place in laboratory sessions,
where students design models, build simple robots, develop basic mobile applications, and design various
objects.

4. Business Project: This project, part of economics and social studies, aims to develop entrepre-
neurial skills, economic literacy, and management abilities. Students work on creating business plans for
starting a mini-business and conducting market research in various sectors.

5. Subject Projects: In mathematics, projects such as "Creating a Mathematical Guidebook," "Solving
Real-Life Problems Using Mathematics," and "Modeling Financial Operations" are suggested. In physics,
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projects like "Investigating Physical Phenomena in Nature," "Creating a Physical Device," and "Conducting
Physical Experiments in Virtual Reality" are proposed.

6. Interdisciplinary Integrated Projects: These projects aim to foster holistic problem-solving skills by
addressing topics that span multiple disciplines. They combine subjects like history and literature, physics
and art, biology and geography, and more. Example projects include: "Ecological Challenges in Our Region"
(biology, geography), "The History of Our City" (history, literature), "Building a Model of the Solar System"
(physics, astronomy), among others.

The following resources were provided for project work: access to necessary materials (libraries,
internet, laboratories) and designated spaces for group and individual work (classrooms, offices,
laboratories).

Project activity outcomes were assessed by the teacher using specific evaluation criteria, as well as by
students themselves through self-assessment and peer evaluations. To encourage and support students, a
competition for the best projects was organized, and an exhibition of the projects was set up to showcase
students' cognitive achievements.

The results of the pedagogical experiment at the control stage, in comparison with the indicators of the
initial stage, are reflected in Figure 1.

60
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High level Medium level Low level
B EG at the beginning 32 56 12
EG at the end of 52 48 0
KG at the beginning 31 57 12
KG at the end of 35 57 8

Figure 1 — Results of comparative analysis of initial and control diagnostics
of cognitive activity among 9th grade pupils (EG and CG), in percentages

Based on the results of the comparative analysis of the initial and final assessments of cognitive
activity in 9th-grade students (experimental and control groups), the following conclusions were drawn.

In the experimental group, after the introduction of active project-based activities, the percentage of
students with a high level of cognitive engagement increased to 52%, while the average level decreased to
48%, and there were no students with a low level of activity (0%). The notable increase in the number of
students with high cognitive activity reflects the positive impact of active project-based learning. The
complete absence of students with low cognitive activity indicates that all students were able to enhance
their engagement through the new project-based methods.

In contrast, the control group showed minimal changes according to the final assessment. The
percentage of students with a high level of cognitive activity increased by just 3% (from 32% to 35%), the
average level remained unchanged (57%), and the low level slightly decreased by 3% (from 12% to 8%).
The slight improvement in the high-level indicators and the reduction in low-level students suggest a natural
progression in cognitive activity, largely attributed to the traditional teaching methods used, but these
changes were much less significant compared to those seen in the experimental group.

Discussion. The comparative results reveal far more than a routine confirmation of instructional effecti-
veness. Most notably, the experimental group demonstrated a marked increase in high-level cognitive engage-
ment approximately a 20-percentage-point gain which clearly exceeds both expected measurement error and
typical age-related cognitive growth. This strongly supports a causal interpretation of the intervention’s impact.
What makes this finding especially compelling is the limited duration of implementation; it is reasonable to
assume that sustained use over a full academic cycle could amplify these outcomes even further.

Equally important is the structure of change across engagement levels. The experimental group did
not simply show incremental improvement but completely eliminated low-level cognitive activity, dropping
from 12% to zero. This pattern suggests that project-based learning exerts a particularly strong influence on
students who initially struggle with engagement. From an equity perspective, this is critical: an instructional
approach that disproportionately benefits lower-performing learners has the potential to narrow achievement
gaps while still advancing overall academic quality.
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In contrast, the control group exhibited only marginal shifts approximately 3-4% which serve as an
essential interpretive baseline. Such minor variations are more plausibly explained by testing effects, random
fluctuation, or natural maturation rather than instructional influence. The divergence between groups 20%
growth versus roughly 3% makes it difficult to attribute the experimental outcomes to placebo effects,
increased attention, or general classroom dynamics. Instead, project-based activities emerge as a substan-
tive pedagogical driver.

While the exact mechanisms cannot be empirically isolated within the current design, they align well
with established learning theory. Project-based formats likely intensify cognitive engagement by increasing
perceived relevance, allowing students to connect abstract concepts with real-world contexts. They also
promote autonomy through inquiry-based decision-making, reinforce motivation via collaborative interaction,
and provide flexible entry points for learners with differing cognitive styles. Traditional instruction, lacking this
multidimensional engagement architecture, offers a plausible explanation for the stagnation observed in the
control group.

That said, these conclusions must be interpreted with caution. The relatively small sample size (n = 25
per group) constrains statistical power and limits broader generalization. Implementation within a single
institutional context further restricts external validity, as outcomes may vary across schools with different
instructional cultures, resource levels, or student demographics. Moreover, the absence of longitudinal
tracking leaves unresolved whether observed cognitive gains are durable or diminish once project-based
elements are withdrawn.

Finally, the study design does not allow for differentiation among the components of project-based
learning itself. It remains unclear whether gains were primarily driven by interdisciplinary content integration,
peer collaboration, authentic problem-solving, instructional scaffolding, or the interaction of these factors.
Future studies employing factorial or mixed-method designs would be well positioned to disentangle these
influences and generate more targeted, evidence-based pedagogical guidance.

The analysis of these results should also be compared with previous studies and their conclusions.
For instance, N. Dagbaeva, who views project-based activities as a tool for fostering cognitive engagement
in students, found that projects are highly effective in enhancing cognitive activity, especially when they
present a problem scenario and establish a clear action plan to achieve the goal. Additionally, she noted that
pedagogical support is essential for maximizing the potential of project activities in promoting active cognitive
engagement. Atika Rahma Putri’'s practical study on the role of project-based learning in developing
cognitive activity, using history lessons as an example, emphasizes the importance of using various types of
projects for fostering student cognition, including in extracurricular activities. This approach helps address
many educational challenges within the subject. It is crucial to consider both the curriculum requirements and
the students' interests when developing projects.

In addition to the theoretical framework, a set of practical recommendations has been developed to
stimulate students’ cognitive engagement through project-based learning, with careful consideration of age-
related characteristics and subject specificity.

For Grades 5-6, when students are only beginning to develop self-organization and sustained atten-
tion, projects should be short-term, usually lasting two to four weeks. At this stage, the main goal is to spark
curiosity without creating cognitive overload. In mathematics, projects may focus on visualizing geometric
concepts for example, constructing models of transformations using simple materials and documenting the
process through photographs and short explanatory texts. In natural sciences, pupils can explore their
immediate environment by observing seasonal temperature changes and linking them to plant development
in nearby green areas, thereby combining elements of biology, geography, and elementary data analysis.
Language and literature projects are most effective when they incorporate multiple forms of expression:
students might collect local legends, interview older community members, and transform these stories into
illustrated digital books, simultaneously developing narrative skills and basic media literacy.

Students in Grades 7-8 demonstrate greater independence and an increased ability to work with
abstract concepts, which allows projects to extend to six to eight weeks. In physics, this may take the form of
applied design tasks, such as building simple mechanical systems to address real-world needs designing a
ramp for school accessibility, calculating mechanical advantage, and justifying design choices through basic
economic reasoning. History projects can shift toward analytical work, for instance, examining the
transformation of local architecture using archival photographs, timelines, and interviews with specialists,
followed by student-led proposals for preserving cultural heritage. In mathematics, learners can conduct
applied statistical studies, such as analyzing food waste in the school cafeteria, interpreting collected data,
and proposing evidence-based solutions that they subsequently test in practice.

For Grades 9-11, long-term projects spanning an entire academic term become pedagogically
justified. At this level, students are capable of deep inquiry and interdisciplinary synthesis. Chemistry projects
may involve assessing the quality of local water sources using standardized methods, comparing results with
regulatory norms, and communicating findings to relevant municipal bodies. Integrated literature and social
studies projects can focus on migration experiences, combining oral history interviews, literary analysis of
texts on displacement, and documentary film production that connects personal narratives with broader
historical processes. Advanced mathematics courses can engage students in financial modeling tasks,
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where they design investment portfolios, analyze market trends using spreadsheets, simulate different
economic scenarios, and defend their decisions in presentations modeled on professional consulting
practices.

Effective project implementation requires sensitivity to disciplinary logic. Scientific subjects emphasize
hypothesis formulation, controlled experimentation, and data-driven conclusions. Humanities rely on
interpretation, comparison of perspectives, and argumentation grounded in textual or historical evidence.
Mathematics prioritizes logical coherence, pattern recognition, and justified procedures. Projects should
reflect these epistemological differences rather than forcing all subjects into identical formats.

Individualization plays a critical role in project-based learning. Differentiation should operate across
several dimensions. Content differentiation allows some students to engage with advanced aspects of a
topic while others focus on core concepts for example, within an ecology project, certain learners may study
complex trophic interactions, while others describe basic food chains. Process differentiation accommodates
learning styles: visual learners may produce infographics, kinesthetic learners may build physical models,
and verbally oriented students may concentrate on analytical writing. Product differentiation enables students
to demonstrate mastery through various outputs presentations, research papers, videos, websites, or
exhibitions while being assessed using common conceptual criteria.

Technology should be integrated strategically rather than superficially. Digital tools are most effective
when they enable learning experiences that are otherwise inaccessible: GIS platforms for spatial analysis,
sensors for real-time environmental data collection, CAD software for prototype development, or online
collaboration spaces connecting students from different schools or countries. Teachers must explicitly teach
digital competencies such as source evaluation, data management, and visual communication, instead of
assuming students already possess these skKills.

Assessment within project-based learning requires a multidimensional approach. Rubrics should
distinguish between levels of cognitive achievement, including factual knowledge, conceptual understanding,
analytical depth, creative integration, and critical judgment. Evaluating the learning process collaboration,
persistence, time management, and adaptive problem-solving is as important as evaluating the final product.
Peer and self-assessment foster metacognitive growth by encouraging students to reflect on quality criteria
and learning strategies. Portfolios containing drafts, research notes, and reflective entries provide a more
accurate picture of learning trajectories than single-point evaluations.

Potential implementation challenges must be addressed in advance. Limited instructional time can be
managed through curriculum alignment, ensuring projects simultaneously meet multiple learning objectives
rather than functioning as add-ons. Resource shortages may be offset through partnerships with local busines-
ses, universities, and libraries. Cross-departmental collaboration among teachers reduces individual workload
while enhancing interdisciplinary coherence. Administrative support is essential and should include flexible
scheduling, targeted professional development, and institutional recognition of innovative teaching practices.

Overall, these recommendations are grounded in the realities of Kazakhstani secondary education
while incorporating internationally recognized approaches adapted to local cultural, institutional, and material
contexts.

Suggestions for further use of project activity to support cognitive activity of schoolchildren were also
developed, the main ones are reflected in Figure 2.

Expanding the Inclusion of Enhancing the role Involvement of Utilization of
range of project interdisciplinary of independent experts and modern
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Figure 2 — Suggestions for further use of project activities to support cognitive activity of schoolchildren

Drawing directly on empirical results, the recommendations below target the real implementation gaps
moving away from vague slogans toward practices that actually work in classrooms.

Intentional topic selection, not open-ended chaos. Instead of simply “offering projects on modern
issues,” schools should build structured topic banks that align with curriculum requirements and are informed
by student interest data. A practical model is quarterly student voting on a short list of pre-approved themes.
Each theme integrates compulsory academic content (for example, climate science) with flexible, student-
chosen applications such as local environmental monitoring, comparative energy policies, or sustainable
design solutions. This approach preserves curricular rigor while leveraging the motivational value of choice
identified in student surveys.
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Deliberate interdisciplinary scaffolding. Calls for “integrated knowledge” must be translated into
concrete design tools. Effective interdisciplinary projects require explicit mapping of how each subject contri-
butes. For instance, mathematics-physics projects can clearly link algebraic modeling (a curricular require-
ment) to motion analysis through sports biomechanics an application students find meaningful. Structured
templates should define the role of each discipline, preventing shallow overlap and ensuring genuine
conceptual integration.

Planned progression of learner autonomy. Rather than broadly encouraging “more independent
work,” autonomy should be introduced in stages. In grades 5-7, projects remain teacher-directed with fixed
research questions and assessment criteria. Grades 8-9 shift toward shared control, allowing students to
choose from structured options and co-create evaluation standards. By grades 10-11, students should
independently define topics and methods. This gradual model directly responds to the high proportion of
students reporting difficulties with information searching, while steadily building research competence.

Skill development embedded in the project cycle. Student difficulties are not abstract they are
measurable. Time management, information retrieval, and presentation anxiety must be addressed before
projects begin. Short, targeted modules should be built into the launch phase, covering efficient search stra-
tegies, basic project planning tools, and practical presentation skills. Without these supports, even highly
engaging topics fail to produce meaningful learning outcomes.

Assessment grounded in real-world impact, not only competitions. Exhibitions and contests
remain valuable, but they should be complemented by authentic evaluation criteria. Projects gain legitimacy
when outcomes matter beyond the classroom. Environmental studies can be assessed partly by whether re-
commendations inform local decision-making, business projects by feedback from practicing entrepreneurs,
and historical research by its contribution to community archives. This model bridges the gap between
teacher priorities for real-world relevance and students’ emphasis on social collaboration.

Purpose-driven technology use. Technology should solve documented problems not serve as
decoration. Planning tools can support students struggling with time management, collaborative platforms
can reduce coordination issues, and rehearsal environments with peer feedback can ease presentation
anxiety. Digital tools must be selected for specific pedagogical functions, not adopted as ends in themselves.

Structured inter-school collaboration. Cross-institutional projects succeed only when governed by
clear protocols. Formal agreements should specify shared timelines, common assessment criteria, and
regular communication schedules. For example, partner schools can investigate the same phenomenon
such as water quality or regional economic patterns then combine findings through joint presentations. With
structure, logistical complexity becomes an asset rather than a barrier.

Systematic formative feedback, not occasional check-ins. Monitoring must be routine and
structured. Bi-weekly progress conferences should follow standard protocols focused on milestones,
obstacles, and strategy adjustment. Monthly peer reviews can provide cross-group feedback using shared
criteria. Final reflective analyses should compare original plans with actual outcomes, emphasizing learning
through revision and adaptation. This consistency reduces coordination problems and replaces ad hoc
intervention with predictable support.

Overall, these recommendations are firmly anchored in empirical evidence about both teacher
constraints and student difficulties. They move project-based learning away from generic advocacy and
toward practical, scalable implementation that respects classroom realities.

Conclusion. Throughout the research, all the set objectives were successfully accomplished, with the
primary goal being to determine the role of project-based activities in fostering and sustaining the cognitive
activity of schoolchildren, and to develop recommendations for enhancing cognitive engagement through the
optimized use of the project method. To achieve this, we employed literature review, questionnaire surveys,
pedagogical experiments, and statistical and analytical analysis.

The literature review revealed that project-based activities play a crucial role in activating the cognitive
engagement of schoolchildren in the educational process. The theories and practices examined highlight the
effectiveness of the project approach in enhancing students' creative and innovative skills, as well as in develo-
ping teamwork abilities. Both international and Kazakhstani pedagogical studies have underscored the impor-
tance of project activities in boosting student motivation, deepening their understanding, and fostering critical
thinking. Special emphasis was placed on the development of interdisciplinary connections and an integrative
approach, which enhances students' overall preparedness and their readiness for further learning. Improve-
ments in teamwork skills, responsibility, and self-control were also noted as significant aspects. These outco-
mes are validated by both theoretical research and the practical findings from the pedagogical experiment.

The questionnaire survey results demonstrate a high recognition of project-based activities by
teachers as an effective tool for stimulating students' cognitive engagement. Despite some challenges
related to resources and organization, the vast majority of teachers regard it as beneficial and positively
impacting the learning process.

The survey results also show that students generally have a favorable view of project-based activities
and recognize many benefits. They value the opportunity to be creative, collaborate with peers, and engage
in independent research. Although some organizational challenges remain, project activities are perceived to
positively influence their understanding of the learning material.

147



NEQATOIMMKA fblJ1IbIMOAPDI NEOATOrMYECKUE HAYKU

The results from the pedagogical experiment confirm that incorporating project-based activities into
the 9th-grade curriculum fosters students' cognitive engagement. The implementation of these activities
creates a more dynamic and engaging learning environment, which significantly contributes to the overall
development and cognitive activity of the students. A comparative analysis of the integration of active
project-based activities, using the experimental group as a case study, showed a notable increase in the
number of students demonstrating a high level of cognitive engagement and a complete absence of students
with low cognitive activity. In contrast, the control group, which continued with traditional teaching methods,
showed less pronounced positive changes, thereby affirming the effectiveness of active project-based
activities in stimulating cognitive activity.

The recommendations put forward aim to further develop and improve project-based activities in
schools, which will enhance students' cognitive engagement and contribute to their holistic development.
These recommendations include expanding the variety of project topics, incorporating interdisciplinary
projects, increasing the role of independent work, organizing more competitions and exhibitions, involving
experts and mentors, utilizing modern technologies, establishing a network community, conducting reflection
sessions, supporting personalized learning approaches, and regularly monitoring and evaluating the
effectiveness of these activities.

The research demonstrated the importance of project-based activities as an effective tool for
supporting and enhancing the cognitive activity of schoolchildren. The findings show that the introduction of
various forms of project activity into the educational process leads to greater cognitive engagement, as
evidenced by the increase in the percentage of students with high cognitive activity in the experimental group
compared to the control group. It also fosters the development of interdisciplinary links and an integrative
approach to learning.

Moreover, the results contribute to the academic understanding of the role of project-based activities
in education and highlight the need for further research and the broader implementation of this method in
teaching practices. This will further improve school curricula and enhance the overall quality of education.
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