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DEVELOPMENT OF A MOBILE APPLICATION FOR DELIVERY IN RURAL REGIONS

Abstract

The development of a mobile delivery application for rural regions is an urgent topic not only at the current
time, but also. This topic has always been relevant and essential because the IT infrastructure in rural areas has
always been underdeveloped compared with megacities and cities. This project aims to enhance digital
technologies in rural areas, enabling residents to improve their living conditions and access more advanced
technology. Our article highlights the key challenges and successes in the field of digital technology
development in rural regions, drawing on an analysis of academic literature, open sources, and technical and
practical factors. Our project will help simplify various digital aspects, such as product development among
residents, navigating from one point to another without leaving home to order the correct items from another
location in the city, finding and offering services, and more. Additionally, the project holds significant promise
for digitalization and future development. Because our task is not only to collect and analyze large amounts of
data, but also to automate routine tasks. Despite significant progress every year, the analysis results reveal
substantial gaps in digitalization in rural regions, particularly in comparison to large cities that have greater
access to digital technology. Our project helps to address this problem, at least partially, by providing rural
regions with the opportunity to enhance digitalization and streamline work processes.

Keywords: delivery application, rural areas, transport services, emergency delivery, digital literacy
training, online marketplace, improving IT infrastructure.
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1 XanpikapaislK AKnapatTelK TexHomorusiap YHuBepcureti, Anmatel K, Kazakcran
AYBUIIABIK AfIMAI{TAPI[A KETKI3YTI'E APHAJIFAH MOBHWJIBJ/II KOCBIMIIIAHBI
I93IPJIEY

Anoamna

AyBULIBIK aliMaKTap YIIiH MOOMIIB]II KETKI3y KOCBIMIIIACKIH d31pjiey Ka3ipri yaKpITTa FaHa eMec,dpKalllaH
©3€KTi TaKBIPBII OOJIBI TaObUIAIBL. ByIT TaKBIPBIN OpKallaH ©3eKTi )KoHE MaHbI3/IbI OOJ/IbI, OMTKEHI ayBbIIIBIK
xepuepaeri [ T-uHPpakypbiUIbIM METANOIMCTEPMEH JKOHE KalalapMeH CalbICThIPFaH 1a 9pAaiibiM JaMbIMaFaH.
Byt s)x00aHBIH MaKcaThI-TYPFBIHIAP YIIIH OMip CYPY XKaFAaiiapblH )KaKcapTyFa )KoHe 03bIK TEXHOJIOTHsIIapFa
KOJI JKETKi3yre MYMKIHIK ajy YIIiH aybULABIK JKepiepiae MUQPIbIK TEXHOJOTHUIAPIb XKeTinaipy. bizmix
Makaliaa akaaeMUsUIBIK 91eOneTTep i, alllbIK JePEKKO31ep/Ii, TEXHUKAJIBIK )KOHE MPAKTHKAJIBIK (haKTOpIIapIbl
TangayAbl Maiaasana OTBIPHII, aybUIIBIK allMaKTapAarbl UG PIBIK TEXHOIOTUSIIAP.IBI JAMBITY CANACBIH/IAFbI
HeTi3ri mpobiemManap MeH KeTiCTIKTep arbuiasl. bizaig xoba spTypii mudpiblk GpakTopaap/Isl XKEeHIAeTyTe
KOMEKTEeCe 11, MBICAJIBI, XKEPTUTIKTI TYPFBIHAAP apachblHIa Ci3/AiH OHIMIHI3IiH Aamybl, Oip HYKTE€OEeH eKiHIi
HYKTere JCHIHI1 OJI, YHIeH IIbIKNai-ak, KajdaHblH 0acka HYKTECIHEH KEepEKTI 3aTTapra TalcChIphic Oepy,
KbI3MeTTepai Taly jkoHe YchiHY jkoHe T.0. CoHpaii-ak, xo0a TUQpIaHABIPY >KOHE OJaH dpi JaMbITy
TYPFBICBIHAH ©T€ MEPCHEKTUBTI 0OJIbIN TaObUTaAbl. OWTKEH] 013/11H MiHAETIMI3-YIIKEH KeJlIeMAer1 AepeKTep i
KHIHAY JKOHE Taljiay FaHa eMec, COHBIMEH KaTap KYHJIENIKTI TarnchlpMaiap/ibl aBToMaTTaHabIpy. JXKbul caifbiH
alfTapipIKTail Mporpecke KapaMacTaH, TaJJay HOTIKENEpi aybULIBIK JKkepiepiae nudplaHasipyaa, acipece
UUQPIABIK TEXHOJOTHUsIIAPFAa KOJI JKEeTIMAUIII >KOFapbl ipl KajllaJlapMeH CaJlbICTBIpFaHa, auTapIibIKTal
aKayJibIKTap Oap ekeHiH kepceremi. bi3min >xo0a Oyn MaceneHi, eH OonmaraHna, illiHapa MIenIyre
KOMEKTece/li, OChUIalIa aybUIBIK aiMakrap HUQpIaHABIPyIbl KaKcapTyFa >KOHE MKYMBIC TPOIECTEPiH
KEHUTAETYre MYMKIH/IIK ajiajibl.

Tyiiin ce3aep: >xeTKizyre apHajJFaH KOCBIMILA, aybUIABIK aliMaKTap, KeJlik KbI3METTepi, KeJlell JKeTKi3y,
MUQPIBIK CayaTThUIBIKTHI OKBITY, OHJIaWH HapbIK ananbl, U T-uHQpaKypbUIBIMIIBL XKETUIIIPY.
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PA3BPABOTKA MOBWJIBHOT'O NPUJIOXKEHUSA JJISI JOCTABKHU B CEJIBCKUX PETUOHAX

Annomayus

PazpaboTka MOOHMIBHOTO MPUIIOKEHHUS JOCTABKH JJIs1 CEJIbCKUX PETMOHOB SIBIISIETCS aKTyaIbHOM TeMOil He
TOJIBKO B TEKyIlee BpeMs. JTa TeMa Oblla BCeraa akTyalbHa W BaxkHa, moTomy uto UT-undpactpykrypa B
CeNbCKUX PETMOHAX Bcerja Oblla HEJOCTaTOYHO pa3BUTa, CPABHMBAs C MeramoyiicamMyd u ropojgamu. Llenbio
3TOT0 IPOEKTA SBJISIETCS YIyULINTh HU(PPOBBIE TEXHOJIOTUH B CEJILCKUX PETMOHAX IS JKUTEJeH, YTOOBl OHU
HMEIU BO3MOKHOCTb yJIYUIIUTh YCIOBUS KU3HHU, U UMEJIN IOCTYII K OoJiee npoABHHYyTON TexHonoruu. Hama
CTaThsl PAcKpbIBAaeT TJIaBHbIC MPOOIEMBI M JOCTIKEHHUS B 00JAcTH pa3BUTHUS LU(QPOBBIX TEXHOJOTHU B
CEIbCKMX pErHOHAaX, C TIOMOIIBIO aHalW3a AaKaJAeMHUYECKOW JINTEpaTyphl, OTKPBITBIX HMCTOYHUKOB,
TEXHUYECKUX U IPaKTHIECKUX (PaKkTopoB. Hamr mpoeKT moMOXKeT yIpOCTUTh pa3indHble HU(POBbIE (PaKTOPHL,
TaKUe KaK pa3BUTUE CBOETO NPOAYKTA CPEIU MECTHBIX JKHUTEIEH, ITyTh C OJHOW TOYKH HA APYTYIO TOUKY, HE
BBIXO/IS C IOMA 3aKa3bIBaTh HYXKHBIE BEILU C APYroi TOUKU TOPOJIa, HAUNTH U IIPEAJIararb yCIyr'd U TaK Jajee.
Taxoke, IPOEKT BecbMa NEPCIEKTUBHA C TOUYKH 3peHUs HU(POBHU3aLUHN U AajbHeIero passutus. [loromy
YTO, HaIlla 3ajada He TOJBKO cOOp W aHaiau3 OONbIIMX O0BEMOB JAHHBIX, HO M aBTOMAaTH3alMsA PYTHHHBIX
3amad. HecMOTpsl Ha 3HAUMTENBHBIA MPOrPECC € KaXKIbIM T'OJOM, PE3yJbTAThl aHAIM3a IIOKA3bIBAIOT, YTO
HUMEIOTCS 3HA4YUTENbHBIE MPoOebl B LHU(POBU3ALMU B CEIbCKUX PErHMOHAX, OCOOCHHO IO CPaBHEHHIO C
OOJIBLIMMU FOPOAAMH, KOTOPBIE UMEIOT OOJNBIION AOoCTyN K Lu(poBoi TexHoaorud. Ham npoekt momoraer
PELUTh TaHHYIO MPoOJeMy, 1o KpallHel Mepe, YaCTUYHO, YTOOBI B CEINBCKUX PEernoHax Oblia BO3MOXKHOCTh
yIAYYIIUTh TUPPOBU3ALHUIO U YIIPOCTHTH pabovre MPOLECCHI.

KioueBsble cJ10Ba: IPUIOKEHUE U JOCTABKH, CEIBCKUE PETHOHBI, TPAHCIIOPTHBIE YCIIYTH, SKCTPEHHAs
J0CTaBKa, 00y4eHue nupoBoi rpaMOTHOCTH, OHJIaWH-MapKeTIuielc, ynydmenue UT-undpacTpyKTyphl.

Main provisions

It isn't easy to live in the 21% century if a person cannot navigate modern technologies. Based on
this, our primary objective for developing the project is to enhance the IT infrastructure among rural
residents, enabling them to navigate the digital world more easily. Creating such a large project
requires several essential factors, including researching the needs of residents for this application,
implementing multiple functionalities within a single application, and others. As a result of our
research, we concluded that the most suitable solution to address this problem is to develop a mobile
delivery application for rural areas, thereby improving the daily lives of residents. A significant
amount of effort is required to implement this idea; therefore, we will strive to ensure that rural
residents have the same opportunities as those in urban areas.

Introduction

The study aims to improve the IT infrastructure in rural areas of Kazakhstan. The study addresses
topical issues, including the accessibility of information technologies, literacy in information
technologies, and the availability of technological educational resources in remote and rural areas of
Kazakhstan. In small villages, the low level of quality education is often associated with limited
access to resources, a shortage of qualified teachers, outdated teaching methods, and insufficient
integration of digital technologies into education. In these localities, there is often a lack of adequate
infrastructure for effective learning, which leads to lower student achievement, limited opportunities
for future development, and low-quality IT infrastructure. In the era of digitalization and against the
background of rapid technology development, the importance of IT infrastructure is increasing,
especially in remote regions of the country. Rural communities often face challenges related to a lack
of equipment, qualified specialists, and financial resources for digitalization within their districts.
According to the latest data from the Ministry of Education, only 30% of schools in rural areas of
Kazakhstan are equipped with modern computer technology. According to a UNESCO study (2022),
approximately 40% of rural schools worldwide face a shortage of qualified IT specialists, which
significantly hinders the integration of modern technologies into the educational process. Studies also
show that schools in rural areas of Central Asia lack sufficient financial resources to upgrade
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equipment and train staff, which hinders their educational development [1]. The purpose of this study
is to assess the current state of IT infrastructure in rural regions and offer recommendations for its
improvement and development. The primary challenges of the study are the lack of modern IT
resources and a proper IT infrastructure for the digitalization of villages, the modernization of
educational processes in rural schools, and the overall digital development in terms of percentage.
Limited financial resources, disinterest from large corporations and local governments, as well as a
shortage of qualified specialists, make it challenging to implement modern IT technologies.

Research questions:

— What are the primary and pressing issues with the existing IT infrastructure in rural areas?

— What specific technologies can be implemented in rural areas to improve and develop IT
infrastructure/, and how do they meet the needs of residents?

— How do local communities and residents consider the role of digital technologies in their
everyday lives, education, and how does this influence their willingness to participate in such
initiatives?

This study hypothesizes that enhancing the IT infrastructure in rural areas will directly lead to
improvements in the quality of life, infrastructure development, educational quality, and student
access to modern digital technologies, ultimately having a positive impact on the overall growth and
level of the area:

- Poor digital literacy regarding technologies and resources, as well as the lack of IT tools
among local residents, reduces the efficiency and standard of living for local residents.

- Develop an application that facilitates the development and structuring of IT infrastructure in
rural areas.

This study represents a significant step for rural residents and the IT sector in Kazakhstan as a
whole, as its results can contribute to the development of new approaches to modernizing IT
infrastructure in rural areas, local government, local communities, and educational institutions. It is
essential to recognize that enhancing the IT infrastructure in rural areas not only improves the digital
literacy of local residents but also, most importantly, facilitates equal access to education, a crucial
factor in the socio-economic development of the regions. Modern technologies can contribute not
only to improving academic performance but also to improving the digital literacy of students, which
is especially important in the context of global digitalization [2]. The study also highlights the need
to consider the economic factors that influence access to IT resources. According to research in
Central Asia, rural schools often face budget constraints that limit their ability to upgrade equipment
and introduce new educational technologies. This study aims to contribute to the development of
education policies that bridge the digital divide in Kazakhstan between Cities and rural areas, as well
as improve the quality of education in rural areas. With the help of such a mobile application, it is
possible to address problems such as transportation difficulties, long wait times for goods, and a lack
of educational resources, among others. The mobile application will provide residents with transport
services tailored to their local area, enabling them to access these services quickly. Additionally, to
save money, a system of shared trips will be implemented. Such a system will help save money, as
the cost of a taxi on long roads is often more expensive than the user can afford. Therefore, the system
of shared trips will enable the precise division of the amount that appears in the system among two
or four people. This system has been widely implemented in large projects, such as YandexGo,
inDrive, Uber, and others. However, these applications do not scale to all regions of the city; they are
mainly aimed at large and central areas. Therefore, a mobile application for rural areas will enable
residents of rural regions also to use such services and be closer to growth. Of course, when
implementing such a system, it will be easier for residents to obtain the goods they need through the
application, allowing them to order items that are not available in rural areas. Large projects do not
study all points of the country so extensively, so every resident needs such an opportunity. Such
opportunities enable residents to master digital technologies more effectively.
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Research methodology

A quantitative approach was used in this study. This method was chosen to obtain a more
comprehensive understanding of the state of IT infrastructure in rural areas and schools, identifying
both objective data and subjective opinions from the study participants. A quantitative approach, in
the form of a survey, also helps compensate for the shortcomings of each approach and expand the
possibilities of analysis. Quantitative data were collected through a questionnaire survey of students,
enabling the analysis of objective data for statistical purposes.

Quantitative sampling. Stratified sampling: A stratified approach will be used to ensure a
representative sample of residents, teachers, and parents. Students will be classified by class, and
parents will be categorized by educational level and socioeconomic status. Local residents will be
classified by their lifestyle and occupation. This will enable you to obtain data from various categories
and strata of the population.

For a study on the development of IT infrastructure in rural areas, the target audience will be the
following groups. Teachers are key figures in the educational process, providing valuable insights
into the quality of education and the availability of resources.

- Students are both high school and college students who can share their experiences and ideas
about educational opportunities in rural areas.

- Parents of students are essential participants whose opinions on the quality of education and the
availability of resources can be valuable for research.

- Local authorities, representing government and educational institutions, can provide
information on the state of the IT infrastructure and educational initiatives in the region.

- Educational service providers are representatives of private educational centers and
organizations that can share their experience and the results of their programs.

- Local residents — individuals who use and/or provide daily services, who can share their
experiences and initiatives related to digitalization.

The study involved 20 rural schools in Kazakhstan, located in different regions of the country,
which enabled the coverage of various geographical and economic conditions. The total number of
participants was 200 people, comprising 50 teachers, 50 students, 25 representatives from the school
administration, 25 representatives from local authorities, and 50 residents. Teachers and
administrative staff represented different age and professional groups, which allowed us to get other
opinions about the state of the IT infrastructure. The students were randomly selected from high
school (aged 15-18), which allowed us to obtain more objective data on their digital literacy and
technology experience. Questionnaires and semi-structured interviews were used to collect the data.
The questionnaires for students included questions about access to IT resources, the frequency of
computer and Internet use, and how the use of technology affects their learning. The questionnaire
also included questions about digital literacy and cloud service skills. Interviews with teachers, local
residents, and IT professionals included questions about the difficulties they face in implementing
new technologies, as well as the level of support from school management and government agencies.

Surveys (questionnaires) Development of IT infrastructure in rural regions.

Questionnaire Design: We developed a structured questionnaire comprising both closed-ended and
open-ended questions, covering topics such as internet access, quality of education, and satisfaction
with educational resources. Questions to participants will also include their opinions on government
initiatives in education.

Dissemination: We utilized online platforms (e.g., Google Forms) and distributed questionnaires
at meetings with parents and in schools.

Data collection: We collected data from a sufficient number of participants (100 -200).

Data Analysis: We analyzed the results using statistical methods to identify trends and
dependencies

A correlation analysis was conducted to investigate the relationship between the level of IT
resource availability in rural areas, digital awareness in rural schools, and student academic
performance. This method allowed us to determine whether there is a significant relationship between
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the availability of IT tools, the number of computers, Internet access, and the efficiency and simplified
lifestyle of local residents, as well as the educational results of students. Descriptive analysis was
employed to examine the frequency of IT resource use, the level of digital literacy among local
residents, students, and their experiences with IT technologies. This allowed us to identify general
trends and average indicators that help us better understand the current state of IT infrastructure in
rural regions. A thematic analysis was employed to process the qualitative data collected during the
interviews. The main topics identified as a result of the study included aspects such as a lack of IT
resources, low-quality Internet, a low level of teacher knowledge on the use of IT technologies, a
general lack of technology, inadequate support from government agencies, and a lack of initiative
from local authorities. By conducting a study using a quantitative method of analysis, it becomes
more flexible. The advantages of quantitative data enable you to view the situation from different
angles and gain insight into problems and hypotheses. In the context of studying infrastructure in
rural areas, and more specifically in rural schools, where there are objectively significant problems
such as a lack of resources, inadequate support, and a lack of initiative, this approach proved
convenient. Thanks to this approach, we were able to identify both factual data and the actual causes
of problems related to the implementation of IT technologies. Taking these factors into account, we
present Table 1 below, which outlines the data collection process.

Table 1. Planning the data collection process

. Data Collection . Data_l .
Stage Action Time | collection Ethical issues
place
method
Preparation | Questionnaire | Google Forms 1 Online Informing participants
and interview | (online) week | gquestion- | about the study's purpose
design naire and confidentiality.
Obtaining consent to
participate.
Selection of | Identify target | Online (social 1 Purposive | Notification of the right to
participants | audience media, educational | week | sampling | withdraw at any time.
(teachers, institutions) Offline
parents, (Schools, Small
students) villages)
Data Conducting In person/online 2 In-person | Obtaining informed consent
collection interviews weeks | interview/ | to record the interview.
video Promise of confidentiality.
calls
Data Distribution Online (using a 2 Online Informing participants
collection of the online platform) weeks | question | about the purpose of the
guestionnaire naire survey and the anonymity
of responses.
Observation | Observation Schools 1-2 Obser- Consent for participation
of learning in weeks | vation from the school
the classroom administration and parents.
Ensuring anonymity.
Completion | Processing Online 1 Data Notification to participants
and analyzing week | analysis | of the study results
the data (optional).
collected
Total time: 2-2,5 months
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As shown in Table 1, we will require 2-2.5 months to collect the research data. During these
months, we will explore various aspects, including data collection, participant recruitment, analysis,
and other related topics. To summarize, we can say that quantitative data collection helped us better
understand the need to implement our project in rural areas.

Results of the study

The study's results are presented in a logical sequence. Tables and diagrams are used to visualize
data on the state of IT infrastructure in rural educational institutions. These data help to answer the
key research questions. To understand the key research questions, refer to Table 2.

Table 2. Availability of IT resources in rural schools

School Number of Computers Internet-connection (+/-)
1 10 +
2 8 -
3 15 +
4 7 -
5 12 +

As shown in Table 2, only three out of five schools have access to an Internet connection,
confirming the problems with Internet connections in rural areas. The number of computers also
varies, and most schools face a shortage of equipment. To understand the general level of IT resource
use in rural regions, we used rural schools as a basis. The study's results demonstrate the level of
development of IT infrastructure in rural schools. Table 3 provides information on the number of
computers and the availability of Internet connections in each school. Based on these data, we can
conclude that the problems with Internet access and the lack of equipment in educational institutions
indicate a very low overall level of use.

Table 3. Utilization of cloud technologies in rural schools

School Use of cloud technologies (+/-) Level of digital literacy
1 + High

2 - Medium

3 + High

4 - Low

5 + Medium

Data analysis from Table 3 shows that schools using cloud technologies have demonstrated a
higher level of digital training among both students and teachers. This highlights the importance of
introducing modern technologies to improve the quality of education [2,3].

Table 3 shows the relationship between the use of cloud technologies and the level of digital
literacy in rural schools. Schools that use modern technology have a higher level of training for both
students and teachers. The diagram in Figure 1 illustrates the percentage of cloud technology usage
in these schools, highlighting the importance of adopting advanced technologies to improve the
quality of education.

Correlation between the availability of IT resources and student performance. To analyze the
impact of IT infrastructure on the educational process, a correlation analysis was conducted, which
revealed that the availability of modern technologies contributes to improved academic performance
among students. In schools with access to the Internet and modern IT resources, students showed
higher grades in key subjects such as mathematics and science [4, 5].
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Percentage of cloud technology use in schools
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Figurel. Percentage of cloud technology use in schools

Key results

- Many schools lack access to computers and the internet.

- Schools using cloud technologies have shown a higher level of digital literacy among students
and teachers.

- There is a direct relationship between the level of IT infrastructure and student academic
performance.

One of the solutions is an APP that has all the functions and supports teaching new IT technologies
to people in rural areas [6]. This is an application that promotes essential tasks, including taxi services
for drivers and passengers, delivery, an online market for local goods, a recruitment and search
service, a Map, and a section on digital literacy studies. The development of a mobile application is
one solution to improve digital literacy in rural areas. We illustrate this more clearly in Figure 2.

User [ <
= 0(2 (© order (©) JobListing © Ditalteracy
| © MapService Jﬁ:ﬁl 'Slr:;gg o orderiD: String | o jobiD: String ; cowrseD: Siring
[ - = ; < o productList: List<Product> o jobTitle: String ¢ G
Bl Sl.nng DR : o totalAmount: Float o description: Siring g cnursle'l'.rﬂe: S1g
o destination: String o phoneNumber: String 2 : . o description: String
| & currentLacation: String 1 address: String = :i;“:?wlil::”s String ‘r: :i::g;; r‘DEIlGEF o materials: List<String>
- s e ooy Ee
o displayMap() | o logout() © completeCourse()
T o viewProfie() g canpeicedert) 8 2ppiyicbl) o getCertificate()
o editProfie() o getOrderDetails() | @ getJobDetails() |
© Product
. _ o productiD: String
Driver ( = o name: String
I © | © Ruer o description: String

| & carDetails: String —_—
o licenseNumber: String o requestRide()
o cancelRide()

@ trackDriver()

- Employer JobSeeker-. Se!ler- .Bu er o price: Float
© it | @ © © 2 o category: String
| I J o seller: User

o availability: Boolean
|  checkavailability()

e addProduct()
o removeProduct()
© updateProduct()
o getProductDetails()

Figure 2. The UML diagram of the concept of the system for a mobile application

The UML diagram in Figure 2 illustrates the concept of a mobile application system that
encompasses various functions, including taxi services, goods delivery, online marketplaces, maps,
and digital skills training. This app can be a vital tool in supporting the local population.

We have illustrated the initial stage of interaction between the server and the user in the algorithm
model. Each stage of the model is closely related to the subsequent one, ensuring consistent and
accurate information processing. You can see an example in Figure 3. The algorithm consists of
several consecutive steps, beginning with data input and culminating in the final result. The main
components of the algorithm include the steps of data preprocessing, solution method selection, result
evaluation, and optimization [7]. To clearly illustrate how our social project and volunteering system
will function, we have created a UML diagram for the system concept. More can be seen in Figure 4.
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Figure 4. The UML diagram of the concept of the system of social projects and volunteering

One of the main sections in the application is "volunteering". Users of the application can become
volunteers in various areas of life or connect with others to participate in specific activities, events,
or public causes. We can see the structure in Figure 5. Section for hanging digital literacy and training
in the use of IT technologies for all comers. The principle of operation is quite simple. In this section,
users can choose the current level of their knowledge of technologies. Based on this, they can continue
to gain knowledge and learn digital literacy. The structure and algorithm of work are illustrated in
Figure 5. To make the Interface more quickly and readable for all ages, refer to the visual layout in
Figure 6. These layouts illustrate the various screens, including the home screen, navigation menu,
and user interaction interface. The layouts are carefully designed to provide intuitive navigation and
usability. For example, buttons and input fields are arranged to enable the user to easily navigate
between application functions.
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Figure 5. UML diagram of the concept of a video tutorial system for digital literacy

At each stage of the layout, it is possible to see how the system responds to the user and how the
user interacts with the interface [8].

Sign up Sign in

Sign up

Figure 6. Mockup of the app

To implement this project, you can examine a piece of code that reflects processes such as
processing user queries, interacting with the database, and performing calculations on the server side
of the system. The code is designed with efficiency and ease of scalability in mind, allowing the
application to be adapted to different workloads and usage scenarios. Important points include proper
resource management, data security, and error handling, which ensure the application’s stability.
These are illustrated in Figure 7, which outlines the main elements of the code implementation.

The result of the algorithm's work is the receipt of visualized data that corresponds to the user's
requests. As a result, the processed information is presented in a clear and easy-to-understand format,
enabling users to analyze the obtained data and make informed decisions. This result demonstrates
the effectiveness of the developed code and the accuracy of the algorithm. Based on careful analysis
and hypotheses, this program is one of the most relevant and valuable solutions, since large
corporations are not aimed at this market, this is an ideal opportunity for the state to increase the
digital literacy of the people, as well as a good opportunity for businessmen to invest in a promising
project, but most importantly, this application contributes and will increase the level of IT
infrastructure in rural areas [9].
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class Rider extends User {
public Rider(String userID, String name, String email, String phoneNumber, String address) {
super (userll, name, emall, phonelumber, address);

¥

public veid requestRide() { System.out.println(name + " 3akasweaer Tawmcw."); }

'|.

class Driver extends User {
S5tring carDetails;

public Oriver(String userID, String name, String emall, String phoneNumber, String address, String carDetails] {
super(userID, name, email, phoneNumber, address);
this.carDetails = carDetails:

¥

public vold vpdatelocation() { System.out.printlniname + " oBHoBAn MecTononomenuwe."); T

Figure 7. Code implementation

The research results confirm the initial hypothesis about the uneven distribution of IT resources
among rural schools of Kazakhstan. As Table 2 shows, many schools lack computers and stable
Internet access, which directly affects the quality of education. Internet access has a direct impact on
the quality of education. This finding is consistent with the results of other studies, which indicate a
significant lag behind rural schools in terms of IT infrastructure development compared to urban
schools [10]. Additionally, the study's results showed that schools with higher levels of digital literacy
tend to be more active in utilizing cloud technologies. This highlights the importance of integrating
modern technologies into the educational process to enhance learning effectiveness, as noted in the
works of UNESCO and other international organizations [11]. An unexpected result was the
identification of a very low level of IT infrastructure development in one of the schools, despite its
proximity to a large population center. The expectation is that schools closer to urban centers should
have more developed infrastructure. However, this study has shown that even in such cases, there
may be problems in providing the necessary resources. Possible reasons could include a lack of
funding, inefficient resource allocation, or a lack of skilled professionals to manage the IT
infrastructure. This aligns with previous studies that highlight the need for improved management
and planning in the education system. In conclusion, we would like to note that the mixed-method
approach helped us analyze the data more effectively. By combining quantitative and qualitative
methods, we have obtained a more comprehensive and nuanced result.

Discussion
The study revealed differences in the IT infrastructure of rural schools, as only a few of them have
access to the Internet and the corresponding computers. Schools that utilize cloud technologies
demonstrate higher digital literacy among both teachers and students. There is also a clear link
between improving IT infrastructure and student academic performance. The findings of this study
are consistent with those of international studies, which also emphasize the existence of inequalities
in IT resource allocation between rural and urban schools [12]. For example, studies conducted in
rural schools in China and South Korea have also shown that schools located in remote areas face
significant difficulties in accessing the Internet and modern technologies, which negatively impact
the educational process. This study has several limitations. Firstly, it covers a limited number of
schools (20 educational institutions), which may not provide a comprehensive picture of the state of
IT infrastructure in rural schools in Kazakhstan. Additionally, data collection was hindered by the
remoteness of some regions, which limited the ability to collect information from the most remote
areas. These limitations should be considered when interpreting the results. It is also worth noting
that qualitative data obtained during interviews may contain subjective opinions of participants,
which require additional verification and analysis in the future [13]. For a more in-depth study of the
problem, it is recommended to conduct research with a broader geographical coverage, including
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schools from different regions of Kazakhstan, and to increase the sample size to 50-100 schools for
a more accurate analysis. It is also essential to cover schools from the most remote and hard-to-reach
areas to understand how geographical location affects access to IT resources. It is also recommended
that attention be paid to examining the long-term impact of cloud technology and its use on student
achievement, as well as teacher professional development. Including a more detailed analysis of
economic factors and teacher training in the use of IT can help develop strategies for more successful
digital inclusion in rural schools.

Conclusion

The study revealed that rural schools in Kazakhstan face numerous challenges in integrating
modern information technologies into their educational processes. The main problems identified
include an insufficient number of computers, outdated equipment, and limited access to high-speed
Internet. Only 28% of rural schools have access to online educational resources, which puts them at
a disadvantage compared to urban schools. The results confirm the hypothesis that there is a
significant disparity in the distribution of IT resources between rural and urban schools, a key issue
in Kazakhstan's education sector. In the context of Kazakhstan's digital initiatives, the importance
and impact of accelerating the introduction of digital technologies have highlighted the need for
significant reforms in the field of computer infrastructure in rural areas. The problem identified in the
study is that, in the absence of proper investments or a strategic plan, the gap between urban and rural
schools will continue to widen. This, in turn, may exacerbate the existing social inequality in the
country. Applying the study's results in practice can help develop specific measures to bridge the
digital divide, enhance students' digital literacy, and improve their readiness for further education and
employment. This study makes a significant contribution to the scientific debate about the digital
education gap. It complements existing theoretical research by providing empirical data that can
inform the development of new government strategies and programs. The practical value of this
research lies in the fact that government agencies can use it to inform decisions on the allocation of
funding and the modernization of IT infrastructure in rural schools, a key step in achieving
educational equality. Recommendations for future research: Expansion of geographical coverage:
Future studies should cover more regions of Kazakhstan to identify regional differences in access to
IT and educational resources. This will help to understand better the current state of IT infrastructure
in rural schools. Study of teacher training: Special attention should be paid to studying the training of
rural school teachers in the use of digital technologies. It is essential to evaluate the existing training
programs and identify areas for improvement to optimize the utilization of IT resources. Research on
the impact on students: Future research could aim to analyze the effect of access to modern technology
on student achievement. This will help better understand the long-term impact of the digital divide
and develop interventions to address it. Focus on teacher training: It is worthwhile to examine the
extent to which teachers in rural schools are prepared to use digital technologies. The study should
evaluate existing training programs and identify opportunities for improvement to optimize the
utilization of IT resources. Research on the impact on students: Future research could focus on the
effects of access to modern technology on student achievement in rural schools. This would enable a
more accurate assessment of the long-term impacts of the digital divide.

Recommendations for Practical Implementation: Investments in Internet Infrastructure. Additional
investments in high-speed Internet are necessary to enhance the quality of education in rural schools.
This will allow more schools to connect to online resources and improve access to modern educational
technology. Grant programs for schools: States should establish grant programs to upgrade IT
infrastructure in rural schools, helping to bridge the technology gap between urban and rural schools.

Expand teacher training programs: It is essential to enhance teacher access to educational programs
on the effective use of digital technologies. This will lead to better utilization of IT resources and
improve student learning through increased digital literacy. Creating grant programs: States could
establish grant programs to assist local schools in upgrading their IT infrastructure and purchasing
necessary equipment. Expand teacher training programs: It is essential to increase access to
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educational programs that train teachers in the effective use of digital technology. This not only
promotes more efficient use of IT resources but also more effective student learning.

Ultimately, the study identified the existing problems faced by rural schools in Kazakhstan when
implementing IT technologies and offered practical recommendations for their solution. Overcoming
digital inequality will contribute not only to improving the educational process but also to promoting
long-term social justice. Upgrading the IT infrastructure of rural schools should be a priority for
Kazakhstan if it wants to achieve equal access to quality education for all students, regardless of their
geographical location.
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