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Abstract

This article addresses the relevant topic of practice-oriented education in higher education institutions. Its
objective is to examine the utilization of the project method as a teaching technology for IT students, analyzing
its primary features and real-life application in pedagogical activities. The focus of the article is on the practical
application of the project method in the study of "Web-technology™" at Innovative Eurasian University in
Pavlodar. It provides an overview of key concepts related to the project method, examines international
experiences of this technology in education, and outlines the various stages involved in studying "Web-
technology" with the project method. The experiment resulted in students developing projects that focused on
local businesses in Pavlodar, which were well-received during the defense and used as a basis for diploma
projects. The positive outcomes of this study demonstrate the practical relevance of the project method in
education.

Keywords: project method, project technology, web-technologies, distance learning, education,
information technologies.

H.H. Ocnanosa®, O.C. Jlu', I'M. Txau*
YTopaiievipos ynusepcumemi, , Illaénooap ., Kazaxcman
AKITAPATTBIK TEXHOJIOTUAJIAP CAJTACBIHJAYBI BOJIAINAK MAMAHJIAP/IbI
JASIPJIAY KE3IHJAEI'T OKbBITYABIH ZKOBAJIBIK 9 AICI

Anoamna

By makanana kasipri 6iim Oepy YIIiH )KOFapbl OKY OPbIHAAPBIHBIH Oi1iM Oepy MpOLeCiHeT MPaKTHKaFa
OarmapiaHy Maceseci KapacThipbliajabl. MakananblH MakcaThl [T MaMaHJIBIKTapbIHBIH CTYJICHTTEPIH
Jaspiay/blH MeIaroruKallbIK TEXHOJIOTHICH PETiHIE k002 9/1iCiH KOJIJaHy bl KapacThIpy OOJIBII TaObIIabI.
Byn >kympIcTa OHBIH HETi3Ti aclekTiiepi XOHE HAKThl IeJaroTUKaJbIK 1C-OpPEKETTe KOJJAaHBLTYHI
KapacTeIpbutael. Makanaza [laBnomap xanaceiHmarsl MuuoBanusuiblk Eypasust yauBepcuteTi 0a3zachiHza
«Web-TexHonmorustapy MoHIH OKBITYJa JoOalap oMICiH KONJaHy Typanbl auTemaapl. JKoba omicimen
0aifIaHBICTHI HET13Ti aHBIKTaManap Oepiill, MOHIIK cajlaFa TalJay JKacabl. ATalFaH TEXHOJIOTHSIHBI O1J1iM
Oepy yaepiciHue KOJNIaHy/bIH XaabIKapaJblK TOKIpHOEC] Kapaiabl. OTKI3UINeH 3KCIEPUMEHT HOTHIKECIH/IS
cryaenTtep [1aBnogap KanackIHBIH XKYMBIC iCTEIl TYPFaH KOCIMOPhIHIapbIHA OaFnapianfaH xobanap a3ipiei,
ollap Kopraynaa oH Oara aljpl KoHE IUIUIOMIBIK KoOamapapl o3ipiey YIniH 0a3a peTiHae maiaanaHbUIIbL.
[Tonai okpITyna XKoba a/ici TEXHOJOTHACHIH KOJIaHY HOTHXKEIIEP] 3ePTTeYIiH 63CKTUIITH pacTaiibl.

Tyiiin ce3mep: >ko0amap afici, jk00ajay TEXHOJOIHMACHI, Web-TeXHOJIOrHsIIap, KAIIbIKTHIKTaH OKBITY,
Oisim Oepy, aKHapaTThIK TEXHOJIOTHsIIap.

H.H. Ocnanosa®, O.C. Jlu', I'M. Txau*
YTopaiievipoe ynusepcumem, 2. Iasnooap, Kasaxcman
MPOEKTHBIA METOJI OBYUEHUS ITPU MOATIOTOBKE BYJIYIIMUX CIIELIUAJIUCTOB B
CO®EPE THO®OPMAIIMOHHBIX TEXHOJOT UM

AnHomayus
B nmanHO# cTaThe paccMaTpuBaeTCs aKTYaIbHBIN ISl COBPEMEHHOTO 00pa3oBaHHS BOMIPOC MPAKTHUKO-
OPUEHTHPOBAHHOCTH B 00pa30BaTeIbHOM IMPOLIECCE BLICIINX YUeOHBIX 3aBeeHuM. [lenbio craThu ABIsSCTCS
paccMOTpeHHEe NPUMEHEHUS METO/Ia MMPOEKTOB KaK MEAarornuecKor TeXHOJIOIMH MOATOTOBKH CTyAeHTOB IT
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cnenuanbHoCTeil. B maHHOM paboTe paccMaTpuBaroTcs €€ OCHOBHBIC aCIEKThI M MPUMEHEHUE B PEaIbHOM
MEeIarornieckoil JeaTeNlbHOCTH. B cTaThe peuyb HAET O MPUMEHEHHH METoJa MPOCKTOB B H3yUCHHU
muctuiinabel - «Web-texHomoruny Ha 0a3e MHHOBanmonHoro EBpasuiickoro yHHBEpCUTETa Topoja
[NaBnonap. JlaHel OCHOBHBIC OIPENIEIICHUS CBA3aHHBIC C METOJIOM ITPOSKTOB M MIPOBEACH aHAIU3 MPESIMETHOMN
obyacti. PaccMOTpeH MEXIyHAPOIHBIA ONBIT NMPUMEHEHHsS] JAaHHOW TEXHOJOTMH B 00pa3oBaTelLHOM
mporiecce. B pesynbTare NPOBENCHHOTO OJKCIIEPHUMEHTA CTYACHTAMH ObIIM pPa3paboTaHbl MPOCKTHI
OPUCHTHPOBAHHKIC HA JICHCTBYIOIINE MpeanpusTus ropoaa [1aBmonap, KOTOpbIC MOTYYUIH MOJIOKUTEIBHEIC
OLICHKH Ha 3alllUTEe W UCTIONB30BaHbI B Ka4ecTBe 0a3bl s pa3pabOTKU JUTUIOMHBIX TPOeKToB. [TonydyeHHbIe
pe3yibTaThl TMPUMEHEHHS TEXHOJOTMH METOJa MPOCKTOB B W3YYCHWH JUCIHUIUIMHBI TTOATBEPIKAIOT
AKTyaJIbHOCTh TIPOBEJICHHOTO UCCIICIOBAHMS.

KamoueBbie ciaoBa: METOI TPOCKTOB, MPOCKTHAS TEXHOJIOTHS, Web-TEeXHOJIOTUH, ITUCTaHIIMOHHOC
oOyuenue, 00pa3zoBaHue, MHPOPMAIIMOHHBIE TEXHOJIOTHH.

Introduction

At the present stage of society development there is a need for graduates of higher education
institutions, who can apply their knowledge in real professional activities, to independently identify
and solve emerging problems, to be able to think creatively. Every year the need to train and educate
the younger generation in such a way that they can live in amodern open society, able to communicate
with all the diversity of the real world, have a holistic view of the surrounding world and its
informational unity is increasing. The need to orient education not only to the formation of a certain
baggage of knowledge in students, but also to the development of cognitive and creative abilities, is
obvious. Students should develop independence, initiative, be able to set goals, define tasks, and look
for ways to achieve them. All these competences will allow successfully adapting to the future
profession, as well as socializing in the society. The use of project activity in the training of future IT
specialists allows the teacher to expand didactic capabilities, which allow transforming ordinary
lessons into interactive, visualized ones, where a student can visually see the real process of software
product development.

Authors, Btemirova R.I. considers the project activity of students as one of the main interactive
forms of work with students. The paper describes in detail the analysis of the essence of the project
method, which allows us to conclude that the project method stimulates the activity of the learning
process, the development of creative abilities, forms professional competencies, increasing
independence and personal growth. The author concludes that it makes sense to integrate this method
into the educational process of a higher educational institution [1].

The analysis of the results of research on project activities, project technology, project method
showed that these concepts are identical. Most researchers consider the project method as one of the
ways to organize the educational process in the direction of individual research design.

Boone M., Orozco M., Sivakumar K., and Johnson K.W., researchers from abroad, have observed
that current undergraduate and graduate programs are designed to train students to become
researchers and professionals who can perform applied scientific research. Their research focuses on
instructing students on the methodology of conducting scientific research. In modern academic
education, research is often carried out through project-based learning, an innovative educational
approach that emphasizes learning through practical application [2, 3].

The project method is multifaceted and finds its application in various areas of training future
specialists. As an example, we consider the work of a team of scientists led by Larsen P., which
examines the extensive experience of teaching compulsory philosophy courses to students from
several programs at the University of Copenhagen. The authors highlight some of the lessons they
learned to demonstrate the application of practice-oriented learning in teaching philosophy to science
students [4].

The team of scientists Green S., Andersen H., and others in their work describe the application of
the project method to teaching computer systems development. The authors show that motivation is
improved by using valid examples taken from industrial projects and by using a set of industrial tools.
The paper is illustrated with examples from courses and discussions of student evaluations and exam
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results. The paper emphasizes the need for practice-oriented exercises and tests to support the
development of abstraction skills [5, 6].

Ezeamuzie, N.O. looks at the development of several instructional approaches for teaching
programming. Thirty-eight students from schools without technology participated in this study. The
experiment consisted of 10 hours of project-based instruction. Using Friedman's repeated measures
test and Spearman's rank correlation, trends in students' programming abilities were assessed. The
results showed that students' programming abilities increased on the first day, remained stable
throughout the intervention [7].

The project method can also be considered through the prism of engineering education, which
according to Solodikhina, A., Solodikhina, M. should be changed following the changes in the labor
market. The authors believe that the cult of innovation has led to the demand for innovators who have
both the mindset of an inventor, who can see a problem and find a way to solve it, and the mindset of
an entrepreneur, who is ready to implement this solution [8].

S.V. Zaitsev's research findings led us to the conclusion that project-based learning is a framework
for enabling students to engage in independent and innovative activities. It is unique and specific as
it allows to effectively use the creative potential of both the teacher and the student, integrate their
knowledge, experience, while generating new ideas and solutions, promotes activation of independent
and scientific work [9].

At the present stage of the development of the education system, the relevance of research using
the project method is emphasized by the need to search for innovative and sustainable approaches to
achieving success in the professional sphere. The relevance of research on the project method in this
context is manifested by several key aspects, such as scientific and practical significance,
optimization of the project management methodology, and the solution of practical problems. The
study is based on experiments and practical experience and provides valuable information for the
scientific and practical community in the field of education. The results obtained can be used to
develop more effective strategies for applying the project method in real conditions.

Our research is focused on creating and evaluating a methodology for teaching future specialists
in the information technology field using the project-based learning approach. The problematic
provisions of the study are the methodological features of the organization of project activities of IT
students, which contribute to the formation of professional competence of students. The project
method consists in the fact that the students are set a goal - to develop a real software product, the
range of tasks is determined, the time limit is set. In this case, the teacher guides students, observes
their cognitive and research activities, allowing independent and creative approach to the learning
process. Also, the teacher needs to emphasize the current state of the issue, supervise some specific
points, correct inaccuracies in time, thus organizing an external evaluation of the activity. The
productivity of a student's self-directed work is evaluated based on the quality and amount of
knowledge gained, rather than the quantity of tasks completed, through the implementation of the
devised methodology.

Materials and methods

In our research, we carried out an experiment that involved implementing our project-based
teaching methodology for the "Web-technology” course in a high school classroom. This
methodology aimed to enhance students' research abilities, decision-making skills, independent
analysis, and practical application of acquired knowledge, skills, and abilities, encouraging creative
problem-solving. During "Web-technologies" at the Innovative Eurasian University, the students
were tasked with developing a fully operational project (website) on a specific topic by the end of the
semester. The sole requirement for conducting the experiment was the step-by-step development of
the projects within the set timeframes. The project method includes the following stages: formulation
of the problem; planning of ways to solve the problem, search and analysis of information; product
development; defense of the project.
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At the first stage of the experiment for two weeks students conducted a study of the object of
research (as a rule it was real enterprises of the city) - collected the necessary information. Conducted
an analysis of existing similar websites on their topics. The result of this stage was - the analysis of
the subject area, the definition of the set of problems to be solved. As a result of this stage students
formed a theoretical report. The role of the teacher at this stage was to accompany and guide students,
explaining the main points. At this stage students had questions on the choice of sources for
independent study of the subject area.

At the next stage of the experiment, which also lasted for two weeks, the algorithm and
requirements for software and hardware were developed. A general algorithm for solving the tasks,
requirements and selection of software tools, as well as a set of technical means were developed. At
this stage, students applied the acquired knowledge in the study of other disciplines, such as
"Computer systems architecture"”, "Operating systems" and the like. To implement the development
of a website students independently determined what software will be used to achieve the goal. The
choice has been made in favor of software CMS WordPress (with a condition of development of own
themes), Django framework. As programming languages students have chosen PHP and Python. As
a result, a report was also formed and further algorithm for the development of the software product.
The main problematic issues of this stage were the choice of technology for the development of
websites.

Then within 10 weeks there was the process of developing a website. This stage is the longest,
most creative and therefore the most interesting. Students had to determine the functional load of the
site, develop the structure of the website, determine the number and purpose of pages, set and location
of visual components.

During the work on the projects students showed activity, creativity, independence. Students
developed not only informational websites, but also automated workplaces. During the development
of informational websites also showed creativity, such as the development of independent themes for
CMS WordPress using HTML, CSS, PHP programming language, which allows you to develop the
structure and content of the website strictly according to the requirements of the intended customer.

To evaluate the results of the projects, innovative criteria were identified, which took into account
modern trends and requirements of Web development. Such criteria include the use of the latest
technologies, mobile adaptability, security, Progressive Web Applications (PWAs), performance
optimization, user interface (UI/UX), use of APIs and external services, modern patterns and
architecture, automated testing, and compliance with standards. Each of these criteria can be adapted
according to the specific requirements of the course and the objectives of the project in the discipline
"Web-technologies".

Results and discussion

The learning outcomes of the project method include the development of professional skills and
preparation for successful practical activities rather than the classical assimilation of knowledge,
skills and abilities. During the study of the discipline "Web-technologies™ using the technology of the
project method various websites were developed. Many websites had not only information
component, but also automation of enterprise processes.

Since the project method involves not limiting students in the choice of means of solving the
problem, the students themselves chose the development environment.

One of the results of work on the project was the developed website for the enterprise of Pavlodar
region "Pavlodar heating networks" LLP (hereinafter LLP "PHN").

The website for PHN LLP is a web resource that combines information about the company and
helps users obtain it in a high-quality and timely manner. In addition, the site makes it possible to
automate the activities of the dispatch service and provide information about outages in real time.

The site for LLP "PHN" will be especially useful for:

- consumers of PHN LLP services;

- consumers who need information about outages.
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Typical tasks solved with the help of the site for LLP "PHN":

- informing consumers about the company's activities;

- providing current information on blackouts.

The index.html home page contains a welcome screen, as shown in Figure 1 with a link to a page
about the company and a news summary, where three recent news items are selected from the
database, as shown in Figure 2. To make the site look more dynamic, the welcome text and button
appear using the Animate.css library animations.

HAQEXHO 1 KAYECTBEHHO
OBECNEYUBAEM TEN NOBOMAHEPTMEV POAHOM rorPop,

Figure 1. Welcome screen

— NMocnepgHue HOBOCTH

Kparxkue uroru ropa e undpax

Sxubacrysckon T3 - 65!

Figure 2. Selecting the latest news on the home page

The news is generated in a loop, where template elements are assigned values from the database
table. Logging in to the system is carried out by the login and password issued by the site
administrator. To log into the system, find the "Login to the system" link at the bottom of the site.
The user must click on the link and go to the authorization form. Authorization form is shown in
Figure 3. On the authorization form you need to fill in the required fields and click "Login".

Aamud-nadens TOO MTC

WmA nonb30BaTeEnA:

| frdmin

Naponb:

Figure 3. Authorization form
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The main screen of the admin panel for the administrator LLP "PHN" is shown in Figure 4.

Figure 4. Main screen of the admin panel

The admin panel provides functionality for the administrator to create new users and groups, as
well as to work with information in such blocks as "News", "Feedback"”, "List of houses in the
Northern and Southern network districts without hot water supply™ and "Pages", and for the dispatcher
to work with the block "List of houses in the Northern and Southern network districts without hot
water supply".

The functionality of the "News" block allows you to add, edit and delete entries from the table.
Filtering by such fields as: "Publication™, "Creation time", "Modification time". Hierarchy by dates
is performed by the "Creation time" field. Checking the "Publication™ field adds news to the site, if
there is no such a checkmark, the news will not be displayed on the site. To add news, click on the
"Add news" button. Go to editing by clicking on the field "ID" or "Title". Such actions as "Delete
selected news", "Mark selected news as unpublished" and "Mark selected news as published" are
provided.

The functionality of the Feedback block allows you to read messages from users. Filtering by such
fields as: "Read", "Message type", "Date". The hierarchy by date is carried out by the field "Date".
The checkbox in the "Read" field allows you to mark the messages that have already been read. The
deletion process is performed by pressing the "Delete” button and "Yes, sure” to confirm the
intentions. The following actions are provided: "Delete selected Feedback", "Mark selected messages
as unpublished" and "Mark selected messages as published".

The functionality of the "DHCP list" block allows you to add, edit and delete table entries. Filtering
by such fields as: "Network area", "Cause of no DHW", "Date of disconnection” and "Approximate
date of elimination”. Hierarchy by date is carried out by the field "Date of shutdown". For the fields
"Approximate date of elimination” and "Reason" you can edit without necessarily viewing the record.
To add, click on the "Add item to the list" button. You can go to editing by clicking on the "ID" field.
Checking the field "Publish” performs the addition of the element to the site, if there is no such a
checkbox the element will not be displayed on the site. There are such actions as "Delete selected List
of houses in the Northern and Southern network areas with no DHW", "Mark selected items as
unpublished”, "Mark selected items as published" and "Export to Excel (.xIs)". Data filtering is
provided for each block.

The "Pages" block has the same functionality for editing and allows you to change the data on the
pages of the site.
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During the study, students had some questions for the instructor as a mentor. The main questions
concerned the choice of sources as a basis for independent study and the choice of website
development technology.

The authors conducted a survey among students enrolled in the educational program "Computer
Engineering and Software". The data was collected online using a google form. The online survey
made it possible to conduct a comparative analysis and visual interpretation of the data obtained for
analysis. To determine the effectiveness of the project method for teaching the discipline "Web-
technologies”, a questionnaire was developed, which was offered to students at the beginning, middle
and end of the experimental period. The survey was conducted anonymously for the purpose of
impartiality of respondents. The students were divided into two groups. One group studied the
discipline of "Web-technologies™ using the traditional method, the other using the project method. At
the initial stage of the study, the average level of knowledge of students in the control group was
65.3%, and in the experimental group — 63.4%. As a result of the experiment, the level of knowledge
of students in the experimental group increased by 17.5%, and in the control group by 9%. This
indicates the effectiveness of the project method in teaching students of IT specialties.

The implementation of the methodology created during the study for teaching the "Web-
technology™ course resulted in eight out of 14 students selecting website development as their topic
for their diploma projects. During the defense of these projects, three students received a "good"
grade, while five students earned an "excellent" grade. Two students provided feedback from
businesses that their work is located on the enterprise server and are in the testing phase, as is
considered the actual implementation of the developed software product.

In the process of implementing the above method, students gain professional skills, which will
allow future professionals to decide on the field of future profession. If the trainee is interested in the
field of work, he/she will choose this direction and will work in it purposefully.

As for the scientific significance of the research results, it is possible to emphasize the ability of
students to expand their knowledge in a certain field, to provide new practical, sometimes non-
standard approaches and solutions. An important aspect of scientific significance is the promotion of
the development of project management methodology. The results obtained can be important for the
scientific community and education, helping to improve processes, increase efficiency and create new
technologies or methods.

Conclusions

After conducting the study, a methodology was developed and tested for practice-oriented
education, focusing on the project method, in training future specialists in the field of information
technology. This method emphasizes practical skills and enables students to become more
independent, creative, and effective problem solvers. Results from the experiment showed that the
project-based approach was effective in developing competencies and skills in students, thereby
preparing them better for their future careers as IT specialists. The findings of this study have practical
and scientific significance and can be utilized in educational activities for training IT professionals.

This study emphasizes the importance of project-based learning in higher education, especially in
the field of information technology. The results of the study show the need for graduates to have not
only theoretical knowledge but also practical skills, creativity and problem-solving abilities. The
authors discuss the implementation of their project-based methodology for teaching the Web-
Technology course and the positive results they observed in student learning and project
development. Project-based learning can be seen as an effective approach to bridging the gap between
theoretical knowledge and practical application as it allows students to engage in real-world problem
solving and gain practical experience and encourages students to think critically, take initiative and
make decisions independently. This can lead to improved problem-solving skills and the ability to
adapt to different situations, which are essential qualities in a professional environment.

Project-based learning can help students acquire practical skills, work on real-world projects and
develop software products that have practical applications. The study examined the challenges that
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students may face during project-based learning, such as time management, teamwork, and
overcoming uncertainties. The study found benefits for students such as increased motivation, deeper
understanding of concepts, and improved problem-solving abilities.

Project-based learning can be applied to disciplines other than IT. The results of the study may be
applicable in exploring in more depth whether the approach is equally effective in different fields and
considering the potential adaptations required for different subjects.

The role of the instructor in project-based learning is as a mentor, guide and facilitator to support
students throughout their project. The study showed the importance of providing timely feedback and
encouragement to students.

Overall, it can be concluded that this approach better prepares students for the labor market and
aligns with the demands of an ever-changing professional landscape. The study provides valuable
information about the potential of project-based learning in higher education institutions, especially
in the field of information technology.
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