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Abstract. The article examines the issue of meeting the agricultural production needs of a hypothetical enterprise for the
planned period through internal production and the import of products from other enterprises. A mathematical model of
optimizing agricultural production and its importation at minimal total costs is formulated. To verify the effectiveness of the
formulated model, a specific example is presented and solved using the Solver add-in in Excel.

Keywords: mathematical model, costs, production, wholesale prices, set, arable land, optimization, agricultural products, MS
Excel.

1 Introduction

In contemporary times, agriculture perseveres as a pivotal sector within the global economy, serving as a
cornerstone for both food security and industrial raw material provision. Proficient planning of agricultural
production stands as an indispensable element in fostering the consistent advancement of this domain. Leveraging
modern tools, notably Microsoft Excel, substantially streamlines this procedural intricacy, thereby facilitating the
attainment of optimal outcomes.

In the modern stage of agricultural development, the role of expanding market access significantly increases,
viewed as an indispensable condition for attracting investments in the technical and technological modernization of
the sector, enhancing employment, and augmenting revenues for budgets at all levels. Presently, pivotal points of
sales growth in agricultural products and the agrarian sector of the national economy as a whole are logistics
centers - hubs that shape commodity transport flows at national, regional, and local levels, stimulating the
processing of agricultural produce. In [1], the assessment of the role of logistics centers in the agricultural sector
and their influence on product competitiveness (using the example of the Southern region of Kyrgyzstan) is
examined, along with the necessity for investment planning for the creation of a logistics center with the
involvement of the Kyrgyz-Russian Fund.

In [2], a mathematical model is formulated for determining the technological method of agricultural
production for an agricultural firm, allowing for the maximization of income. A specific example is considered, and
the solution is obtained using a program written in Pascal language.

Theoretical foundations of production efficiency in agriculture, particularly in the Kyrgyz Republic (KR), are
examined in [3]. The subjects of agricultural production in the KR are the focus of the study. Theoretical aspects
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are refined based on a synthesis of existing perspectives from predecessors on this issue, clarifying the concepts
and specific features of production efficiency in agriculture. In the current stage of agricultural economy
development worldwide, especially in developing countries including Kyrgyzstan, the issue of agricultural
production efficiency becomes increasingly acute and relevant. The urgency and relevance of this issue, as well as
its formulation, primarily indicate that the republic possesses a sufficient level of potential in the agricultural sector.
Only through rational resource utilization, application of intensive technologies, and consequent enhancement of
production efficiency can sustainable growth rates of production and steady improvement in the material and
cultural standards of rural inhabitants be ensured.

For the effective operation of the agricultural sector within market environments, attaining the rational
utilization of existing resources is imperative, extending beyond the confines of agriculture itself to encompass
closely associated industries. In [4], avenues for enhancing the management of agriculture in the Kyrgyz Republic
are explored. The study focuses on agricultural entities within the Kyrgyz Republic, conducting a thorough
investigation into specific challenges, exemplified through peasant and farm households. The research elucidates
the motives driving agricultural production management within Kyrgyzstan's local governing bodies and proposes
fundamental strategies to augment the economic efficiency of agricultural production.

The aim of research work [5] is the systematic examination of the theoretical foundations and practical
challenges of agrarian reform within the context of evolving market dynamics, alongside the development of
practical recommendations and methodological frameworks for their implementation in the conditions of the
Kyrgyz Republic. The subject and object of the research encompass a set of organizational and economic issues
associated with the formation of agrarian reform. Throughout the study, methods such as systems analysis,
economic-statistical analysis, monographic analysis, and comparative methods were employed. The research
findings consolidate and deepen theoretical insights pertaining to agrarian sector reform and its impact on the
country's economy.

Works [8-11] are dedicated to the planning of agricultural production and the resolution of various tasks
using MS Excel.

In this study, methods of agricultural production planning using MS Excel are explored, and the applicability
of this tool for addressing specific tasks in the agricultural sector is investigated. The results of works [6-7] are
utilized in this study.

2 Methodology

Formulation of the problem. Let a conditional enterprise 4ohave a sown area of various categories in the
amount of s}), lel, = {1,2, N IS } where they can be used for the production of k — types of agricultural
products, keK={2,..,p}. Based on long-term data, we believe that the yield of each agricultural product by
category of sown area is known. The enterprise's needs for various types of products for the planned period amount
to q'o‘, keK.

In addition, the enterprise has trade-economic relations with other similar enterprises A ,iel = {L 2, ... ,m}
and, if necessary, can purchase agricultural products from them A, iel

The costs of an enterprise for the production of a unit volume of each type of product on cultivated areas of
various categories clk, keK, 1=12,...L,,, , procurement, and transportation costs ciko, k € K per unit volume of
each type of purchased product from each similar enterprise are known A , i<l

It is necessary to determine the optimal volume of products produced in the enterprise and purchased from
A, iel each type of product so that the total costs of production and purchase of products would be minimal and

at the same time, the needs of the enterprise would be fully satisfied.
Having introduced several notations, we compose the mathematical problem for this problem:

| —index of sown areas of various categories <L, ;



i — index of similar enterprises having trade and economic relations
AL iel={L2..m} ;
k — index of the type of product required for the enterprise keK={.2,.. p};

Known parameters:

[ . . .
Sy — And the size of the I- category of planting area of the enterprise is known parameters: | e L;

qs — volume of demand for the k-type of product for the planned period of the enterprise k e K

af— productivity of the k- agricultural product (in ton/s) per unit of the I- category of sown area,
keK,Iely;

¢y — procurement and transportation costs of the enterprise per unit volume of products of the k-type from
other similar enterprises A, keK,iel ;

¢ — production costs of the enterprise per unit volume of products of the k- type,k ek, IeL, -
Searched variables:

x{ — size of the I- category of sown area for the k- type of agricultural products k ek, 1eLy;
yiko — volume of imported products of the k- type, ke K, iel.

Using the above notations and taking into account the goal, a mathematical model of the task is compiled:

Gxy)= Y S+ 3 Sckxk s min 1)
keKqlely keKiel
subject to restrictions Y xf <s!, lel, 2)
keKq
>aix + Xyl =qg, keKk, 3)
lely iel

Yaix <ds, keK,, (4)
lely
XlkZO, kekK, |€L0, (5)

yikOZO, keK, iel, (6)

X:‘X|k

Vie

Y=
rne |LollKol [HIK|

Problem (1)-(6) is a special case of the extremal problem considered in [1].



Let's look at an example. Let the enterprise have a cultivated area of 100 hectares, which consists of four

categories of land, i.e.. ¢! — {sé’55’52’53}2{24’22’26128}

The region's need for three types of crops (in tons) is q¥, k=123, i.e. = {qg , qg,qg}z (420,200,400} -

The yield per unit of sown area from each category of land is given in the form of a matrix
a¥, k=123 i=1234,T.€.

6 4 16

‘a,k‘ _ 7 3 17 .
43 |5 3 14
4 2 10

The costs of growing the k- type of agricultural product per unit size of sown area are known, depending on
the category of land c,k, k=123 i=1234,(som/ha) i.e.:

32250.0 30950.0 12125.0
29950.0 33100.0 14100.0

34500.0 37450.0 21120.0

38200.0 42300.0 41200.0

Also known are the purchase and transportation costs of the cik0 k- type of agricultural products from AisA,,
k=1,2,3, i=1,2,3, i.e.
11000 12000 40000

k
Cio

s ™ 9000 10000 2500 |

10000 9000 3700

By the above data, the mathematical model of the problem will be written in the form.
Find the minimum

G(x, y)=32250 .0x} + 30950 .0x? +12125 .0x + 29950 .0x3 + 33100.0x2 +

+14100 .0%3 + +34500 .0x3 + 37450 .0x3 + 21120 .0x3 + 38200 .0x} + 42300.0x7 +
(7)
+ 41200 .0x; +11000.0y1, +12000 .0y, + 4000 .0y3) +9000.0y3, +10000 .0y2, +

+2500.0y3, +10000 .0y3, + 9000.0y3, +3700.0y3,

under conditions
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k=L k=L k=L k=L ®)
3
61 + x5 +5x3 +4x5 + > yly =420.0 ©)
i=1
3
AxZ +3%5 +3x3 +2x2 + Y y& =200.0, (10)
i=1
3
16x3 +17x3 +14x3 +10x; + Yy =400.0, (11)
i=1
6y 1 1 1
X{ + 7X5 +5x3 +168x; <420.0, (12)
4xZ +3x2 +3x3 + 2x2 <200.0, (13)
3 3 3 3
X >0, 1=1,234, k=123, (15)
yio 20, =123 k=1234, (16)
|y K _|yk
e X_‘X' ‘4,3’ Y=iolss

Having solved problem (7)-(16) using the “Solution Search” add-in in Excel [2], we obtain an optimal
production plan in 4o and a plan for the purchase of agricultural products from similar enterprises A, i=1,2,3, with
which we have trade-economic relations, i.e.:

X" =x¢ =24.0, xt =22.0, X} =24.86, x =1.143, x} =28.0 |

y =l =207, yi=2000}
where the objective function has a value
G(x*,y*)=4968637.143 som.

From the optimal solution to the problem it follows that enterprise Ao, to meet the population's needs for
agricultural products for the planned period, must allocate from the first category of sown area in the amount of

x2 =24.0 hectares for the third type of agricultural products, from the second category of sown area in the amount
of x5 =22.0 hectares for the first type of agricultural products, from the third category The sown area should be
allocated in the amount of xi =24.86, x3 =1.143 hectares. respectively, for the first and third types of agricultural
products. From the fourth category, the sown area in the amount of x; = 28.0hectares should be allocated for the
first type of product.

It is clear from the decision that the production of agricultural products of the first and second types from the
first and second categories of land is more expensive than imported ones. In this regard, it is recommended to meet
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the demand of enterprise Ao for this type of agricultural product with imported products from Az and Asin the
amount of y3, =29.71 and yZ =200.0 tons

With this plan, the total costs of the enterprise Ao are
G(x*,y*) =4968637.143 som.

Thus, the formulated mathematical model can be used by relevant departments to plan agricultural
production.

3 Conclusion

The article presents a mathematical model for meeting the agricultural production needs of a hypothetical
enterprise over a planned period through internal production and import of products from other enterprises. A
specific example is provided. In solving the problem, the MS Excel spreadsheet was utilized. The use of MS Excel
in agricultural production planning helps agricultural enterprises efficiently manage resources, minimize risks, and
achieve optimal results. Thus, the formulated mathematical model can be used by relevant authorities for planning
agricultural production.
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Abstract: The aim of this work is to analyse how much the market trend textbooks are suitable to different contexts,
particularly Uzbek national context. Due to the limitation of research methods, to cover every aspect of the study and save
time, energy, and funding, one of the most effective approaches — a triangular approach was employed: incorporating
investigation, observation, and questionnaires. The initial phase involved scrutinizing various course materials to assess their
suitability for facilitating real-life conversations, aligning with learners' linguistic capabilities, and achieving the i+1 model as
proposed by Krashen. Subsequent visits to learning centers enabled direct observation of classroom dynamics and facilities,
while engaging in discussions with educators provided insights into their strategies for fostering communicative lessons.
Employing a questionnaire proved efficacious, not only for collecting data but also for streamlining the research process. The
results showed that adaptation is the aspect of textbook evaluation that is too important to neglect. Therefore, adaptation and
supplementation must be carried out by any means necessary.

Key words: Textbook, adaption, supplementation, national context, textbook evaluation, triangular approach, adaptability,
appropriateness, students’ autonomy.

1. Introduction

In the realm of English language education, the adaptation and supplementation of textbooks for national
contexts is a crucial and multifaceted endeavor. This article delves into the intricate process of tailoring English
textbooks to suit the specific needs and nuances of diverse educational landscapes. From considerations of culture
and students’ preferences to the influence of government policies and the overarching aims of learning English, a
myriad of essential aspects come into play. Furthermore, the selection of text topics and the alignment with
students’ proficiency levels are pivotal in ensuring effective language acquisition. This study aims to explore the
challenges and opportunities inherent in adapting and supplementing English textbooks for national contexts,
shedding light on current practices and proposing future directions for enhancing the quality and relevance of
English language education.

2. Methods

2.1 Subject of the study

For this project, a group of 11 EFL learners has been selected. Their age ranges from 18 to 23, and in this
regard, most of them are enrolled in their bachelor studies in local universities while only two of them are already
graduates. By gender, they are all cisgenders, and the number of female students is five while the other six students
are male. By family status, they are all single. When it comes to their nationality, there are seven Uzbek, two
Russian, a Tajik and an Armenian student studying English together. In this regard, their language background is
also quite diverse. Russian language is either first or second language for all the students while Uzbek, Tajik and
Armenian is the native language for seven students, a student and a student respectively. Moreover, the Armenian
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and Tajik student are also fluent in using Uzbek language since it is another home language for them. To be more
precise, their fathers are Uzbek, and they use Uzbek at home to talk with their fathers.

Regarding the context where they are learning the target language, Registan, a language center located in
Shukhrat Street, Chilanzar district, Tashkent, is a study place for them to take private English courses to prepare for
the IELTS exam. In the center, lessons are held 3 times a week, and each lesson lasts for 2hours. All the language
skills are integrated in class activities to help learners to be prepared for the exam test materials. As for the
language teaching methods, CLT and TBLT are implemented during the classes with the help of several
communicative and collaborative tasks like role-plays, discussions and group projects.

With regards to the prior English language learning experiences, all the students took only private group
sessions to learn the English language apart from their formal education at school where they learnt the basics of
English. Therefore, it is better to divide their learning experience into two phases like passive and active. Regarding
the passive learning experience, they have been learning English for over a decade while they have been studying
English actively for the last 2 years.

When it comes to the way how instruction was provided, the students were mostly taught using the deductive
way of teaching since they were explicitly provided with rules and patterns by their instructors before they were
engaged in applying language forms. According to Chalipa (2013), deductive language teaching is mostly applied
in teacher-centered classrooms as language instructors play an important role in the language task accomplishment
and explain everything to their learners where in inductive teaching, students need to deduce the rules and patterns
themselves using the noticing skills. For the last few months, their instruction has been shifted from deductive one
into inductive one.

Regarding the instructional practices, they were involved in doing grammar tests, translating English texts
into Uzbek, or learning a long list of new words after copying them isolated into their notebooks, which aligns with
the elements of GTM according to Brown (2014). Moreover, they have been taught using CLT in the last two years
since they have been encouraged to apply language forms in meaningful interactions. As Savignon (1991)
highlighted, CLT is student-centered and provides learners with opportunities for authentic language use. During
their studies in the last two years, the students were involved in several communicative tasks to demonstrate their
language skills in context throughout different activities like role-plays, discussions, and presentations. In this
sense, the focus of the English lessons the learners had shifted from grammar, vocabulary and reading to speaking
and listening.

In terms of their current levels, students were assessed based on their recent achievement test which
comprised of all the language skills along with grammar and vocabulary parts. According to the results, the
students’ level is about pre-intermediate now. It can be observed in their language practices as well since they are
able to comprehend a bit longer texts or audios and talk about familiar situations, which aligns with the CEFR
standards.

Nowadays, the learners are involved in improving all of their language skills not overlooking the
significance of grammatical structures and vocabulary parts. For instance, students learn grammar in an inductive
way since they need to deduce the rule themselves, and the textbook they use in the class comprise various
grammatical units. Likewise, during the classes, their language skills are focused through meaningful tasks, and
they need to demonstrate their comprehending and application by interacting with others. However, language
activities are not simply selected and used in the classroom (Macalister, 2016). Therefore, most language materials
are adapted or supplemented to meet the needs of learners. For example, prior to applying any teaching material in
the classroom, the content or the instruction of these materials are usually modified and changed to match with the
learners’ identities, needs, age, and level since it is important to consider their sociolinguistic background to
provide better language resources (Savova, 2018).

As for the motivation, the students in this group have different motivation types. Some of the students enjoy
the process of learning English language, which can consider as intrinsic motivation or learning the language for its
own sake (Dornyei, 2014). However, all the students have the purpose of continuing their studies in various degrees
and they need to show their decent English proficiency levels; therefore, they are learning the target language.
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According to Dornyei (2014), extrinsic motivation is linked with the learners’ purposes of achieving better grades
or getting a good job, which can also be observed in the selected students.

Regarding their investment, it is important in achieving better linguistic results to be able to communicate
effectively in the target language, and it implies the amount of time, money and effort spent on learning the
language (Darvin & Norton, 2015). In this sense, the learners invest enough time to work on their language skills
while the financial investment is also worth considering since they are taking private courses to improve their
communicative competence in the target language. Thus, their efforts put in learning the target language is
sufficient.

As for the strengths of the learners, some students are good at expressing their ideas freely since they do not
have any anxiety while others feel hesitated to talk in front of the others due to their personality. According to
Moody (1988), personality types can also influence on the language learning process. Moreover, some students
have better comprehension in reading while other students can understand better if it is provided in an audio
format. However, all the students have some problems in their grammatical knowledge use.

2.2 Methods

To delve into the very topic triangular approach is chosen: research, observation, and questionnaire. First,
several course books were investigated to determine whether students can have conversations on real-life topics,
the level of activities and texts are appropriate for learners’ linguistic abilities and background knowledge to
promote i+1 approach suggested by Krashen and to meet students' needs and lacks. By visiting to LCs to get
familiar with learning situations and observe classes, the data about learning facilities and atmosphere of classroom
was gathered. It is also vital to have a talk with teachers and instructors what they consider before their class to
make lesson communicative. For this reason, making a questionnaire can be seen as an effective tool not only
because it helps to gather data but also it saves time and energy.

3. Results

For the study of textbook adaption and supplementation, Speak out Pre-intermediate Student’s book second
edition (2015), by Pearson Education Limited has been chosen. Regarding the textbook evaluation, the unit about
“Travel” given in the book is organized in an appealing and attractive way as the coloring does not distract the
learners. Moreover, the reading level is suitable for the learners’ age since they do not have any problems to come
up with ideas to contribute to the lesson activities performance. As for the instructions given in the unit, they are all
clear to guide learners to accomplish the task effectively. With regards to the content, authentic situations are
incorporated with the help of a wide variety of activities that are suitable for learners’ needs and level. Besides that,
the use of non-textual materials including pictures and graphics is effective and the content does not have any
errors in terms of grammar, spelling, and punctuation. Several activities are integrated to address diverse learning
abilities like visual and auditory learning styles and thus content is relevant and relatable for the students. When it
comes to the inclusion and equity in the unit materials, both genders are featured in equally important roles and
written content and pictures include individuals of various cultures and social backgrounds. Any stereotypes or
offensive language forms are not spotted.

Activity 1. Pair discussion (p.48)
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According to Tomlinson’s (2011) principles of

- materials designing, this activity can enable
VOCABULARY pre-intermediate students to foster their
TRANSPORT cognitive engagement since they need to

generate ideas about the types of transport.

1 Work in pairs and answer the Moreover, as the task is not too complicated
questions. and does not require any complex language
1 How many types of transport can you uses, it can be encouraging for students to
think of in two minutes? Make a list. discuss in pairs to build interaction using their

2 What do you think is the best way
to travel? Why?

task has a certain time limit along with clear instructions on what to do, it can be helpful for language learners to
gain confidence in their abilities throughout the process. As the focus is on types of transport, it can provide
relevance and authenticity since students come across applying transport types in their everyday speech, which can
enable them to reflect on their background knowledge on transport. Furthermore, as the activity requires language
learners to contribute to the task performance by generating and sharing their ideas, it can be stimulating for self-
investment of students by taking responsibility of their learning and engaging in purposeful interaction with their
peer.

However, as the task does not introduce new linguistic features explicitly and it puts great emphasis on
activating students’ prior knowledge, it can be a bit challenging for those who have problems in vocabulary or
grammar use or cannot express their reasons in a coherent way. In this manner, the task does not draw learners’
attention to a certain linguistic feature as it mainly aims to enable students to generate ideas and express them
rather than dissecting language structures. Therefore, regarding the needs of my students who have linguistic
problems in vocabulary and grammar use along with their challenges in speaking, | would supplement this task to
meet their needs. According to McGrath (2016), not a single book necessarily always addresses the needs of certain
learners, supplementation or adding something new to meet the needs can be a best option once a language
instructor has recognized the deficiencies in the existing materials to use their own class. As | mentioned above, my
learners have certain linguistic challenges and the task is not fully suitable for them, | suggest supplementing it by
adding several scaffolding elements like providing them with a worksheet of transport types and sentence starters.
This can be done by either using pre-existing materials or designing one’s own linguistic resources, as emphasized
by McGrath (2016).

communication skills. Additionally, as the

Activity 2. Jigsaw reading (p.48)

10rms: was/were

r

Into the Wild




£ Work in pairs. Look at photos A-C and
discuss the questions.

1 What types of transport do you

think appear in the flms above?
2 Where do you think the people are
g,’_w\g’

w

Work in groups. Student A: read the
text on this page. Student B: read the
text on page 161. Student C: read the
text on page 163. As you read, make
notes about your text.
1 Who made the journey?

Why did they want to go?

Where did they go?

Take turns to tell your group about
your text. Which story do you think
sounds the most interesting?

In the middle of the twentieth century the Norwegian explorer
and writer Thor Heyerdahl developed a theory. He believed that
people from South America travelled to Polynesia 1,500 years ago
and settled there. At the time, very few others believed his theory.
They thought the journey was oo difficult without modern
technology. While others were discussing the theory, Heyerdahl
decided to test it.

Using only materials and technology available to the people
of that time, Heyerdahl and his team of five sailors (and a parrot)
built a wooden raft*. On 28 April 1947 they left from Peru and
crossed the Pacific.

While they were sailing, huge waves crashed into the raft,
and whales and sharks came close. 101 days and 4,300 miles later
they arrived in Polynesia. At the time, no one knew this type of

journey was possible. But perhaps the most amazing thing about

the journey was that Thor Heyerdahl didn’t know how to swim!
Heyerdahl later wrote a book about the journey, and in 2012 a

Norwegian film called Kon-Tiki came out, based on the trip.

*raft: a flat boat usually made of wood

To evaluate this activity, I applied Ellis’s (2005) principles and found out that it only aligns with certain ones
while a few principles like focus-on-form, individual differences and comprehensive language assessment are left
intact while developing this activity. Regarding the alignments, as the activity requires students to discuss transport
types and travel destinations based on the given photos, it can clearly focus more on meaning-based
communication (Principle 2). Moreover, the activity gives chances for learners to produce oral output since they are
engaged in pair and group discussions to share their ideas and notes (Principle 7). Furthermore, due to the pair and
group-work manner, the activity can encourage interaction in the target language among students (Principle 8).

However, the activity does not focus on developing students’ competence in using formulaic expressions or
rule-based language production since they simply discuss the transport types and travel destinations, which can be
non-alignment to Principle 1 whereas it does not involve focus-on-form, which is against Principle 3. Likewise,
even though Principle 5 and 9 highlighted the significance of considering individual learner needs or preferences
accordingly, the activity does not address specific needs of language learners. Moreover, the activity does not
include any assessment of learners’ proficiency either in a controlled or free manner, which can be against Principle
10. To eliminate these materials designing issues, | would suggest adapting this activity to the needs of the
participant-learners in this project.

According to Macalister (2016), adapting existing sources can optimize language learning as it is possible to
address the highlighted weak areas in the activity evaluated above with the help of answering several questions
regarding what and in what order to teach, how to teach and how to assess in a formative way. Moreover, the
changes can be done in several modes like content and sequencing, format and presentation, and monitoring and
assessment (Macalister, 2016). As proper sequencing can be scaffolding for the learners while a change in format
and presentation can address their individual differences, or monitoring and assessment can give better on-going
image of the learners’ progress throughout the activity. By doing this, the existing activity can be adapted to meet
the needs and preferences of my learners.
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Activity 3. Grammar (p. 49)

GRAMMAR

= Underline the correct alternative to complete
PAST SIMPLE AND PAST CONTINUOUS

the rules.
© A Look at sentences a)-¢) and answer the questions.
a) While they were sailing, huge waves crashed into g 1 Use the past simple/past continuous for
therll. . r= | background actions that continue for a
b) While he was living wild, he wrote a diary. m .
. e Gl W | long time.
¢) When it was raining, the girls decided to escape. i) '
o e ket ik e Ta ey 2 Use the pgst simple/past continuous for
2 Which action started first in each sentence (sail or shorter actions that move the story forward.

crash, etc)?
3 Which action took a longer period of time?

4 Which actions are background information and
which are main events?

. Find one more example of the past simple and the
past continuous in the same sentence in your text.

I used comparatively less detailed principles to evaluate this activity. Based on Bell and Gower (2011, in
Tomlinson, 2011, pp. 135-150), it aligns with some principles. As for the flexibility, the activity does not hinder a
language instructor from selecting and re-ordering the sentences according to the preferences. Moreover, as the
grammatical point is treated inductively since students are asked to identify the usage patterns of the tenses without
explicitly being given rules or explanations, which can infer to an inductive approach to grammar teaching. This
can also foster natural language and emphasis on review since students need to dissect and identify tense use in
context.

However, the provided sentence for analysis is necessarily taken from authentic texts but rather constructed
for focus-on-form purpose. Furthermore, not all the students can be engaged in the activity since it focuses on
dissecting the tense uses paying attention to their structure, and not other language skills except reading at the last
point have been integrated. It would be better to prioritize the reading texts to provide additional contextualization
to make the activity more interesting and engaging for learners. Moreover, the activity does not address
metacognitive skills development or “learning how to learn” skills since students do not reflect on their learning
experience and realize that the knowledge can be applied outside the classroom by exploring various learning
strategies or resources. Therefore, | would suggest adapting this task to meet the needs of the learners.

As Macalister (2016) mentioned, it is important to address the lacks and necessities in the language
materials. It is true that the learners have problems in using certain tenses like past continuous and past simple, yet
it should be taught in an interactive way by incorporating other language skills. Moreover, by adapting the format
and presentation, the learners can take better advantages over the task since their needs can be addressed in an
appropriate way by engaging them in a more authentic way. Additionally, as Nation and Macalister (2010) noted, it
is important to provide students with feedback on their language learning by considering their on-going needs and
environment analysis. In this regard, they can progress better in their language learning.
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Activity 4. Guided practice (p.49)

= Work in pairs and take turns. Student A: make
sentences with the past simple and the past
continuous. Use a prompt from A and a prompt z
from B. Student B: respond with another sentence start to feel tired 7~

beginning with So ... . feeLs'CR,
A.’ I was sieeping in my bed when | heard a strange noise.
B: Sol % e & gotoaconcert fall aSleep
see the love of my life
u sleep n get hungry = make a call Y .
p RS e %
T i R Sl sit in a train check my voicemail
ride my motorbike | buy a speedboat . 4
4 \ Ntz o oW have some time off 4
< deal with a problem | N\ crash ) RRAE YR Skl
ORI RN, VRO - :
decide to change job watch a film ", hear a strange noise

go for a drink

This activity aligns with the principles proposed by Tomlinson (2011). First, as it provides an interactive way
of applying the forms on focus, learners can develop their grammatical understanding in an engaging and authentic
way. Second, as the students are involved in pair work, it can give them a more comfortable and supportive
environment for using language forms by collaborating and building confidence, which is also important in
materials designing. Moreover, as the activity focuses on the practical use of two tenses, the students can realize the
value and benefits of being able to accurately use grammatical forms. Additionally, as students create their own
sentences based on the prompt ideas, they are sufficiently encouraged to invest in their own learning by
constructing meaningful language use. As the learners have been taught the structures of the past simple and past
continuous in the previous tasks, they are ready to apply their gained knowledge in communicative context, which
can ensure the authenticity as well. Furthermore, as the explicit focus is on the use of two tenses, it can be said that
the learners’ attention is directed towards a certain linguistic form or structure. Besides that, students are provided
with enough communicative opportunities to be involved in meaningful exchange with their peer, which is also
important to maintain interaction and authenticity. In this regard, | would select this activity to use for my learners.

As my learners have problems in applying grammatical forms in use and lacks speaking abilities, this activity
can address these issues in an effective way. As Tomlinson (2011) highlighted, the importance of making students
feel at ease is also important in developing lesson materials and if the students are too challenged in addressing task
specifications, they may easily lose their motivation to continue learning. Moreover, language materials designed
by taking the specific needs into account can help students gain confidence and facilitate their self-investment in
the task. In this regard, as mentioned above, the given task is suitable for the needs of the selected learners.

4 Discussion

Adapt or Supplement
To adapt Activity 3, | would suggest the following outline:
1. Pair students up.
Give a text to them.
Ask them to read and pay attention to the bolded language forms.
Assign students to discuss the use of the structures in pairs.
Give pairs a worksheet to fill.
Ask pairs to answer certain questions in their discussion and fill in the worksheet with their ideas.
Ask students to make their own sentences using the forms.
Ask each pair to present their worksheet notes and new sample sentences.
9. Encourage students to provide feedback on other students’ explanation and sentences.
The chosen text

O N RN
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In the middle of the twentieth century the Norwegian explorer
and writer Thor Heverdahl developed a theory. He believed that
people from South America travelled to Polynesia 1,500 years ago
and settled there. At the time, very few others believed his theory.
They thought the journey was rtoo difficult without modern
technology. While others were discussing the theory, Heyverdahl
decided to test it.

Using only materials and technology available to the people
of that time, Heyerdahl and his team of five sailors (and a parrot)
built a wooden raft™. On 28 April 1947 they left from Peru and
crossed the Pacific.

While they were sailing, huge waves crashed into the raft,
and whales and sharks came close. 101 days and 4,300 miles later
they arrived in Polynesia. At the time, no one knew this type of
journey was possible. But perhaps the most amazing thing about
the journey was that Thor Heyerdahl didn’t know how to swim!

Heverdahl later wrote a book abour the journey, and in 2012 a
Norwegian film called Kon-Tiki came out, based on the trip.

*raft: a flat boat usually made of wood

Worksheet:

Questions Notes

What is the structure?

When to use this structure?

How to use this structure?

Which is a longer action?

Which is a shorter action?

Make your sample sentences

To justify the changes, | compare the adapted and existing activity based on the principles proposed by Bell
and Gower (2011, in Tomlinson, 2011, pp.135-150). As in the adapted version of the activity, students are paired
up to give more interactional chances and instead of the isolated sentences extracted from the context, students are
given a whole context and drawn their attention to the forms by highlighting the sentences to provide a more
meaningful context. These features can align with Principle 2 (authenticity) and Principle 4 (naturalness) as
students are exposed to natural language use with the help of more interactive and relevant learning process.
Moreover, Principle 8 (integration of other skills) and Principle 7 (personalized practice) have been addressed in
the adapted activity since learners are involved in reading a text, answering the questions in a written way and
discussing and presenting their points (integration of other skills) and provided with a worksheet to organize their
ideas by promoting reflective learning (personalized practice). Furthermore, as students are asked to make model
sentences on their own, it can give them a chance to apply their gained knowledge in a communicative manner to
promote fluency and self-expression (Principle 9) while each pair receives constructive feedback from their peers
to promote collaborative learning while practicing oral skills in this task (Principle 6). Therefore, the adapted
version of the existing material can better cater for the specific needs of the participants in this project.
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6 Conclusion

The adaptation and supplementation of English textbooks for national contexts present a complex and
multifaceted process that requires careful consideration of various crucial aspects. From the incorporation of
cultural elements and students’ preferences to the influence of government policies and the overarching aims of
learning English, there are numerous necessary factors that must be taken into account. Additionally, the selection
of text topics and alignment with students’ proficiency levels play a pivotal role in ensuring effective language
acquisition.

This study has shed light on the challenges and opportunities inherent in adapting and supplementing English
textbooks for national contexts. It has emphasized the importance of tailoring educational materials to suit the
specific needs and nuances of diverse educational landscapes. By addressing these issues, educators can enhance
the quality and relevance of English language education, ultimately benefiting students’ language acquisition and
overall learning experience.

Looking ahead, future directions in this field should focus on continued research and collaboration to further
refine and improve the adaptation and supplementation process. Additionally, efforts should be made to incorporate
innovative teaching methodologies and technology to enhance students’ engagement and learning outcomes. By
staying attuned to evolving educational trends and student needs, educators can ensure that English language
education remains dynamic, effective, and tailored to the unique contexts in which it is taught.

In essence, the adaptation and supplementation of English textbooks for national contexts represent a vital
aspect of language education that requires ongoing attention and innovation. By addressing the necessary aspects
and embracing future directions, educators can continue to enhance the quality and effectiveness of English
language teaching and learning on a global scale.
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Abstract: The relevance of this study is characterized by the acute problem of quality education for students in secondary
vocational institutions, which is required by the socio-economic development of modern society. The necessity, importance,
and methods of teaching students of technical specialties using student-centered learning technologies are considered. The goal
of personality-oriented training in the training of specialists by the requirements of the present time is to identify the abilities of
each student, their development, training in independent access to scientific knowledge, updating and use of knowledge.
Analyzing the organization of the educational process in secondary vocational educational institutions, as a result of the
analysis it was found that students’ personally oriented activities are treated without due attention. Therefore, this article
analyses the requirements of modern education, which expresses the need to identify the abilities of each individual and their
development. The results of the pedagogical experiment confirm that the use of personality-oriented learning in the teaching of
natural disciplines in secondary vocational educational institutions has a positive effect on the formation of personal qualities
and the improvement of scientific and cognitive activity.

Keywords: Personality, oriented learning, education, educational process, skills, method, cognition, activity, attention, feeling,
perception, thinking, observation, analysis.

1 Introduction

Training is a pedagogical process aimed at acquiring certain knowledge, skills, and abilities by the student,
intensifying educational and cognitive activity about the development of creative abilities, worldviews, and beliefs.
The choice of the subjective cognitive abilities of each student when determining the content of training, what
interests him most, and corresponding methods of mastering educational material contribute to the optimal
organization of the educational process [1]. This means that it is necessary to study by exploring real learning
opportunities, and specific characteristics, relying on individual psychology, and understanding the immediate
growth zone of each student, without classifying students as capable and incapable. The main goal of this study is
to demonstrate, through personality-oriented learning, that a person can develop high-level thinking skills and
creative abilities aimed at activating such cognitive abilities. One of the main goals is to teach the student the skills
of creative thinking, problem-solving, and making appropriate, productive decisions. Educators can achieve this
goal only if they become more sensitive to and learn to stimulate their students' deep and complex thinking
patterns. The idea about this belongs to the teacher 1.B. Bekboev. He noted, “There should be an optimal
combination of intellectual and emotional backgrounds of the lesson” [2].
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The developmental function of teaching is aimed at the formation of sensory activity, observation,
perception, and scientific ideas by managing educational activities. All this is achieved through cognitive activities
such as observing, perceiving, remembering, and thinking, and is the basis of human orientation, like other
psychological forms. At the same time, the problem of intensifying cognitive activity with any development of
science and change in society can show its relevance in all cases. All this indicates the need to use a personality-
oriented approach to learning in the educational process, which has recently caused heated discussions among
teachers. We decided to analyze the values of this teaching method based on our teaching practice. Pedagogical
practice shows that every new didactic tool used in teaching bears fruit in organizing the educational process. In
this case, teaching tools and methods complement each other.

The purpose of this person-oriented training is to help each student develop their personal qualities,
talents, abilities, and interests, and apply them in educational activities. The basic idea is that each person is unique
and training should be tailored to their individual needs and abilities.

Personally-oriented learning implies the creation of conditions for the self-realization of the student’s
personality, and the development of his self-awareness, self-esteem, self-regulation, and purposefulness. It sets
itself the task of not only transferring knowledge and skills but also helping the student become an independent
thinker and an active subject of the educational process.

Thus, person-centered learning is an effective pedagogical approach that allows the teacher to take into
account the individual characteristics of each student, help them realize their potential, and achieve success in
school and life.

2 Technology for obtaining materials and research method

Modern education not only provides knowledge but also fulfills the task of shaping personality. Personally-
centered learning is becoming increasingly popular in education, as it helps to take into account the individual
characteristics of each student and develop his potential. The main task of the secondary vocational education
system is to prepare competitive mid-level specialists in the development of production, and science and create
conditions for their comprehensive development in the educational process. A modern graduate of a secondary
vocational institution must be an active, creative, flexible specialist with a wide range of competencies, capable of
independently obtaining comprehensively developed, updated knowledge, adapting to changes in science,
increasing the level of their knowledge and skills, and adjusting and supplementing them. One of the possible ways
to solve this problem is personality-oriented training for secondary educational institutions students in the process
of teaching natural science subjects.

The main feature of technical education is the conduct of educational and laboratory research using special
research tools. The use of active methods in the learning process, and its effective organization, as a result of which
the activation of students’ cognitive activity in learning plays a key role. In traditional education, knowledge is
transferred only from the outside, from a teacher, from a textbook, etc. to didactic means [3]. Also, with such
training, the goal of the lesson is not specified depending on the individual characteristics and abilities of the
student, i.e., the low or high level of student performance is not taken into account, which is excluded in a
differentiated approach to learning. It follows from this that traditional training includes only the transfer of the
specified education. In a personality-oriented approach to teaching an innovative method that meets the
requirements of the present time, education is the very foundation of a cognizing subject, i.e. knowledge is not
transferred to him in finished form, it needs to be dug, deepened, and expanded through his activities. The teacher
acts in the educational process not only as an information source of knowledge but also as a guide that promotes the
growth of cognitive activity. The center of the learning process in education is not the teacher or the subject, but the
subject receiving knowledge (human, learner, student, etc.). Therefore, every teacher should begin organizing a
lesson by studying the personal qualities of students. After all, he can determine the level of preparedness and
abilities of each student, using various methods in teaching.
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Personally-oriented learning, taking into account the individual characteristics of the student, reflects the
following various requirements for modern education:

- Individualization of training. Each student has unique abilities, needs, and pace of learning. Personally-
oriented learning presupposes the presence of a flexible system of assessment and adaptation of the educational
process to a specific student.

- Taking into account psychological characteristics. During the learning process, it is necessary to take into
account the individual psychological characteristics of the student, such as motivation, interests, level of self-
esteem, etc.

- Development of personal qualities. One of the goals of student-centered education is the development of
the student’s personal qualities, such as independence, responsibility, tolerance, creativity, etc.

- Support for individual growth. The educational system must create conditions for the development of the
student as an individual, and help in self-realization, self-knowledge, and self-actualization.

- Creation of a favorable educational environment. For the successful implementation of student-centered
learning, it is necessary to create a friendly, supportive, and inspiring educational environment that promotes the
intellectual growth and personal development of the student [4].

Therefore, for the successful implementation of a student-oriented approach in teaching natural sciences, it
is proposed to organize individual and group lessons, during which students can ask questions, express their ideas,
and share their observations. This approach promotes the development of critical thinking, independence, and
creative potential of students.

However, students often fail to meet these requirements due to a lack of motivation, inability to work in a
team, or personality problems. To stimulate students' interest and help them better understand the material, it is
important to use a variety of teaching methods, such as practical work, laboratory research, project assignments,
and others. It is also important to take into account the individual characteristics of each student and provide
sufficient support and assistance if necessary.

3 Experimental results and their discussion

Let us analyze the organization of the psychological stages of the cognitive process with the help of
person-centered learning using the example of teaching the subject of physics. To consider student-centered
teaching methods in physics lessons, you can use the following methods:

DIndividual approach. For successful work, it is necessary to take into account the individual characteristics
of each student. An individual approach involves analyzing the characteristics of the student’s personality and
developing an individual training plan. For example, you can develop a program that includes interesting and
practical tasks for students with low motivation. With an individual approach, the teacher divides students into
groups depending on their participation in the lesson (“average”, “good”, “best”) and offers educational material
depending on its volume, complexity, and processing speed. In student-centered learning, the student’s
characteristics are determined by the following parameters: cognitive experience, what interests him most in terms
of the content of the material being presented, the choice of ways to read and study the material, the type of
response (on the board or the spot) and character (written or oral) to allow choosing, to attract the student’s
attention to how he thinks, remembers, thinks. The teacher, as an organizer, fulfills the task of dividing students
according to their differences, creating conditions for maximum work by each of them;

2)Work in a group. Working in groups helps students develop communication skills, learn to work in teams,
and solve problems together. When working with a group, the ability to express one’s opinion, analyze a partner’s
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response, correct noticed errors, and conclude is formed. It is important for each student to have their role in the
group and to have the opportunity to express their individuality;

3)Practice. Practical activities allow students to apply their acquired knowledge in practice, which helps
them master the material and develop professional skills. In addition, hands-on activities help students develop self-
confidence and a sense of personal growth;

4)Debate lesson. During the lesson, discussions can be held on current topics of interest to students. Debates
and discussions can also be conducted to develop critical thinking and argumentation. The discussion should be
beneficial, and have a positive impact on personal development [5].

Personally-oriented learning determines the abilities of each individual and reflects modern educational
requirements, indicating the need for its development. Organizing classes with a personal orientation poses the
following necessary tasks for teachers:

1) When teaching, work is carried out not only with the entire group but with each student, that is, attention
is paid to the student’s active participation in learning the material. High-quality assimilation of educational
material is possible only if its content is correlated with the personality of the student. The student must “see” the
material not as something abstract about him, but in a way that directly concerns and affects him, is connected with
him, his life, and his professional future;

2) The transition from standard traditional teaching to active student participation in learning. Create
conditions in the classroom that allow each student to show initiative, and independence in logical thinking,
research, and active work;

3) Considering the individual characteristics of the student, the teacher plays the role of a coordinator,
creating comfortable conditions for maximum work and development of the student, helping him to realize his
potential and achieve his goals;

4) Achieving the highest level of cognitive activity is a high awareness of mental activity, through the
activation of observation, attention, awareness, learning, and other forms of cognition.

To form cognitive activity and consolidate the studied material in the educational process when studying
natural disciplines in secondary educational institutions, practical classes, and laboratory work are mainly
conducted.

Personally-oriented learning in the natural sciences can be considered as a method that focuses on the
importance of individual characteristics of students in the learning process. Psychological stages of the cognitive
process, such as perception, attention, memory, thinking, etc., can be organized taking into account the personal
characteristics of each student [6].

It is important to remember that each student is unique and has his strengths and weaknesses, so it is
important to tailor the teaching material and methodology to best suit the individual student. For example, for
students with a visual type of perception, it will be useful to use visualization of the material, while for students
with an auditory type, it will be effective to conduct discussions.

When organizing the psychological stages of the cognitive process using student-centered learning, it is
important to take into account the motivation of students, and their personal goals and interests. This will help
create a positive atmosphere in the learning process and increase motivation to learn.

As you know, person-oriented learning is aimed at developing the student’s personality, self-awareness,
self-knowledge, and self-development. That is, the individual characteristics of each student must be considered in
the educational process.

The organization of the psychological stages of the cognitive process within the framework of person-
centered learning can be as follows:

1. Motivation. This stage involves working on the student's motivation, interests, needs, and goals. The
teacher must help the student understand the importance of the educational material, find personal significance and
motivation for studying it [7];
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2. Perception and attention. At this stage, the teacher helps the student to comprehend the information,
adequately perceive it, and pay attention to it. It is important to create suitable conditions for perception and pay
attention to the individual characteristics of each person;

3. Understanding and comprehension. The teacher collaborates with the student to help him understand the
meaning and meaning of the material being studied. It is important to help build connections between new
information and his existing knowledge and experience [8];

4. Memorization and application. At this stage, the teacher helps the student consolidate the learned material
and learn to apply it in practical situations. It is important to use a variety of teaching methods so that he can
remember and apply new knowledge;

5. Assessment and self-reflection. After completing the training, the student must analyze his results,
evaluate his progress and identify strengths and weaknesses. The teacher helps him conduct self-assessment and
self-reflection for further self-improvement [9].

Thus, the organization of the psychological stages of the cognitive process with the help of personality-
oriented learning in the natural sciences makes it possible to take into account the individual characteristics of each
student, create comfortable conditions for learning and increase motivation for learning.

As our observations show, students use all senses differently at different levels to recognize the world
around them, because the emotional and perceptual abilities of each person are individual, not all students have the
same knowledge, skills and abilities. Research has shown that, under the same conditions, the human brain retains
information as a result of 10% hearing, 50% vision and 90% of what it does itself, demonstrating in practice [10].

For example, when studying physics through the senses, they control the course of physical phenomena by
perceiving the external world in the brain. The golden rule of didactics in pedagogy Ya. A. Komensky: “To learn,
you need to use all the senses in unity” should always be the focus of every teacher’s attention. At the same time, it
corresponds to the principle of didactics in the learning process, which states: “The principle of durability is
information which must be perceived and remembered.

In addition, according to Komensky, information should be presented in such a way that it is remembered
for a long time. To do this, it is necessary to use various teaching methods, repeat material, and also create
interesting and memorable situations that will help students retain information in memory.

Following from the above, a student-centered approach to learning shows that it should be presented by
the acceptable abilities of each student, and the level of acceptance (from easy to difficult, from simple to complex,
from known to unknown).

The most important problem in cognitive activity is the ability to think and observe. Through observation,
an image of the represented physical phenomena is formed in the brain, which gradually helps to form physical
laws.

Thinking is the highest form of the cognitive process. It is a process of reflecting the actual real world
through cognition, generalization, and abstraction. As a result of thinking, in addition to feeling and perception, one
can explore the general patterns of objects and phenomena, as well as their relationships and mutual relationships
[11]. Experiments conducted during laboratory classes lead to the development of logical thinking, observing, and
analyzing ongoing processes to remember the results of the experiment.

Thus, an important aspect for the teacher is the awareness of the personal activity and internal strengths of
students when organizing cognitive psychological stages [12]. This helps them make informed choices, make
decisions and be responsible for them, which contributes to the development of the educational and professional
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orientation of the individual and increases the efficiency of the educational process. It is also important for a
teacher to be able to respect everything within the framework of the topic being discussed.

These relationships change the atmosphere of the lesson, making the lesson free, enjoyable and active. The
audience begins to lean towards a friendly form of communication, rather than mentoring and control. Each student
realizes that he is given the right to choose his path of development based on his characteristics and aspirations for
knowledge. All this accustoms him to active creativity, increased intellectual effort, and analysis of acquired
knowledge.

4 Conclusion

The content of personality-oriented learning is aimed at justifying one’s identity, determining one’s
worldview in life, choosing important values for oneself, acquiring a certain system of knowledge, finding an area
of interest in scientific and life problems, and separately studying the methods of their solutions.

A person-oriented approach allows taking into account the individual characteristics of each student and
contributes to the development of his potential.

The use of student-centered teaching methods, such as individual approach, group work, gaming
technologies and practical exercises, significantly increases the effectiveness of teaching natural subjects in
secondary educational institutions.

The main principle of student-centered learning is the development of personality as an active participant
in the educational process and the individual characteristics of each student.

Results of the pedagogical experiment confirmed that the use of personally oriented teaching of physics
for students of secondary vocational educational institutions has a positive effect on the formation and
improvement of scientific and cognitive activity.
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Annotation: This article examines the cognitive role and didactic significance of modular learning technology, aimed at the
comprehensive development of a harmonious personality of students, taking into account their abilities and capabilities. Let's
take a closer look at the advantages of using interactive-modular technology when teaching the Kazakh language in a national
school. Effective training in the state (Kazakh) language) a language as a non-native language is possible if the following
pedagogical conditions are taken into account in the process of creating an educational language environment: structuring of
educational material aimed at facilitating the communicative process; ensuring the spatial behavior of students in dialogue and
role forms; building the educational process on the basis of individual and differentiated approaches, taking into account the
cognitive and personal characteristics of students. By the example of using various speech exercises and situational role-
playing games, the methods of creating a language environment as a psychological factor of teaching a non-native language are
revealed. Creating a favorable language environment allows you to solve the main problem when learning any language-
overcoming the language barrier through immersion in the language. A special role in this case is played by the principle of
interrelated training in the types of speech activity, aimed at the formation of communicative competence.

Keywords: pedagogical technology, personality-oriented approach, modular learning technology, cognitive activity.

1 Introduction

The term "pedagogical technology"” has many interpretations and approaches. For example, V.P.Bespalko
defines pedagogical technology as "... a set of means and methods of reproduction, theoretically based learning and
education processes that allow you to successfully implement the set educational goals, content technology that
organizes the effective educational process" [Bespalko V.P., 1995].

I.P.Volkov, as "...the process of achieving the intended learning outcomes" [Zaitsev, 2012].

V.M.Monakhov, as "...a detailed model of joint pedagogical activity with full provision of all necessary
conditions for students and teachers™ [Monakhov, 2006].

V.A.Slastenin, as "... pedagogical activity that has high efficiency and provides guaranteed results"
[Slastenin, 2015].
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E.S.Polat, as "... the introduction of new pedagogical technologies will change the very paradigm of
education and only new information technologies will allow the most effective implementation of the opportunities
inherent in new pedagogical technologies” [Polat, 2020].

V.S.Kukushin "... pedagogical technology functions both as a science that studies the most rational ways of
teaching, and as a system of methods, principles and regulations used in teaching, and as a real learning process"
[Kukushin, 2004].

From the above definitions of scientists, the following conclusions can be drawn:

- the educational process is a system that has interrelated and mutually dependent components;

- structural elements of technology — objectives and content of training, methods and means of training,
results of activities;

- humanistic activity of the teacher and the student within the learning process;

- mandatory control over the process of cognitive activity of students.

Recently, various pedagogical teaching technologies have been created and introduced into school practice,
including the methodology of developing learning (L.V.Zankov, D.B.Elkonin, V.V.Davydov, V.V.Repin,
V.A Levin); advanced learning (S.N.Lysenkova); assessment actions (S.A.Amonashvili, 1.P.VVolkov); learning
based on reference notes (V.F.Shatalov); differentiated learning; integrated learning systems; developing learning
through multi-level tasks; the technology of project-based learning, learning based on integrated units of Erdniev,
problem-based learning, the method of active learning, etc. [Koshimbetova, 2004]. Scientists have developed such
effective technologies as project, research, competence, activity, and many others. In Kazakhstan, teaching
technologies are actively used by Zh.A.Karaev ("Three-dimensional methodological system of training™),
A.A.Zhunisbek (technology of multi-level differentiation), M.M.Zhanpeisova (interactive technology of modular
training), etc.

In this study, we will focus on two technologies — personality-oriented and modular.

Recently, among the numerous pedagogical technologies, a special place is occupied by a personality-
oriented learning technology, which involves changes in the relationship between the teacher and students, in
which the main role is assigned to students, based on a "student-centered" approach.

Personality-oriented technology affects the free and creative development of the individual, the realization of
its potentials, thanks to the comfortable pedagogical conditions.

When developing a creative personality, the responsibility falls on the teacher, who, according to the
scientist-teacher I. P. Podlasy, should be able to "educate and guide, listen and hear, have a broad outlook, a culture
of speech, and inspire confidence in relationships with people” [Podlasy, 2018].

When teaching foreign students on the basis of interactive pedagogical technology, they were considered in
the dissertation studies of A.V.Kovalev, S.E. Nazanov [Kovaleva, 2015].

The learning process is focused on the development of the cognitive abilities of the individual, characterized
by the active activity of the subject, the use of various techniques at their discretion to achieve the desired result.

The school has always considered its most important task not only to teach, but also to develop the
individual, emphasizing the need to take into account the individual abilities and qualities of the individual in
teaching knowledge. Modern pedagogy is characterized by a personality-oriented approach to the learning process.
The personality-oriented approach to learning is part of the humanistic trend in pedagogy, the basic principle of
which states: "The student, not the teacher, should be at the center of learning, the activity of knowledge, not
teaching."

The personality-oriented technology provides comfortable conditions for the development of the individual,
the realization of its potentials and the versatile, free and creative development of the child.

This technology involves taking into account the individual characteristics of each student. J.Dewey believes
that a truly educational experience is one in which a person has the opportunity to both gain knowledge and
develop their abilities [John Dewey, 2000].

In other words, the educational process should be differentiated taking into account the natural inclinations,
abilities and conditions of socialization in a modern school.

I.S.Yakimanskaya, based on the analysis of various psychological and pedagogical concepts of teaching,
identifies and characterizes the three most common models: socio-pedagogical, subject-didactic, and proper-
psychological [Yakimanskaya, 1979].

I.S.Yakimanskaya argues that in personality-oriented learning, an individual approach is the fundamental
principle of the entire educational process, the purpose of which is the disclosure and development of each child.
"With a personal approach, the existence of individual differences among children is a necessary condition for
achieving the goal — to ensure the development of each student as a unique personality"” [ Yakimanskaya, 2006].

V.V.Serikov also believes that there is only one way to implement the personal approach in teaching — "to
make learning a sphere of self-affirmation of the individual™ [Serikov, 1999].
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He notes that a person-affirming situation may contain at its core:

- "moral choice;

- independent goal setting and its achievement under the control of your own consciousness and will;

- implementation of the role of a co-author of the educational process;

- an obstacle that requires the exercise of will and the experience of the joy of one's own discovery;

- a sense of self-importance to other people;

- self-analysis and self-assessment of your achievements;

- awareness of their responsibility for the phenomena of natural and social reality, etc.” [Serikov, 1999].

The essence of the concept of personality oriented education proposed by V.V.Serikov is represented by the
following provisions:

- personality is a pedagogical category that reflects a specific sphere of education and human development.

- a person must master the experience of "being a person”, i.e. the experience of performing the functions of
a person (reflection, self-realization, education of social responsibility, etc.). “Thus, the social education of the
person is carried out in educational institutions, which are composed of primary groups, that is, from the peer group
as micro-factors socialization” [Duisenbayev and others, 2016].

The goal of personality-oriented education is to create conditions for the development of the sphere of
personal functions of the individual.

The author identifies specific patterns of subject-oriented education:

- the design element becomes a life experience, in which knowledge is part of it.

- learning is a joint activity of a teacher and a student.

- the learning process is a source of personal experience.

- learning becomes closer to the natural life of a person.

The interaction of the teacher and the student acquires the features of interpersonal, intersubjective
communication [Serikov, 1999].

The foundation of personality-oriented learning is a personal approach.

The personal approach in education and training is the attitude to the student as a person, as an individual.

The goal of subject-oriented learning is to enable each student to realize themselves in educational activities
in accordance with their capabilities and abilities.

In a personality-oriented system, the main educational processes are: developmental training; pedagogical
support for the formation of a child's personality; education as a concern for the spiritual and moral development of
the child. The goal of personality-oriented education is to support and develop a person, to lay in him the
mechanisms of self-realization, self-development, self-education. The characteristic features of such technologies
are: cooperation, dialogue, activity-creative nature, focus on supporting the individual development of the child,
providing him with all the conditions for development, for making independent decisions.

Personality-oriented technologies are aimed, first of all, at the child's personality itself, providing
comfortable, humane and safe conditions for its development, the realization of all its potentials.

As practice shows, the technologies of modular training are currently promising, which are distinguished by
enlarged blocks-modules, a consistent system, and completeness.

In the late 80s-early 90s, a new term from the field of technical sciences appeared in pedagogical science —
"module”. Since then, we have started talking about the advantages of modular training in the education system.
The word "module” (from Lat. "moduilus™ - measure) has many meanings in various sciences. From the point of
view of pedagogical science, the module is an important part of the entire system, without the knowledge of which
the didactic system does not work. According to its content, the module is a complete, logically complete block
[Lavrentieva, 1998].

A training module is a logically completed form of a part of the content of an academic discipline, including
cognitive and professional aspects, while mastering it should be completed with an appropriate form of knowledge,
skills and abilities control.

The module contains cognitive and professional characteristics, in connection with which we can talk about
the cognitive (information) and educational-professional (activity) parts of the module. The objectives are, first, to
teach theoretical knowledge, and secondly, to develop skills and abilities based on the acquired knowledge.

The technology of modular learning as an alternative to traditional learning appeared and gained popularity
in educational institutions in the United States and Western Europe in the early 60s of the twentieth century. In
domestic didactics most complete basics of modular training have been studied and developed P.A.Yucevicene and
T.1.Chumovoy.
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P.A.Savicheva claims that the feature modular training that the trainee is able to work with an individual
educational program, which includes the necessary action, information and guidance on how to achieve the result"
[Yucevicene P.A., 1990].

The theory of modular learning is based on a system of principles related to general didactic ones. Its leading
principles include the principles of modularity, dynamism, activity, and flexibility in structuring the content of
training [Tretyakov, Sennovsky, 2001].

The principle of modularity assumes the integrity and completeness, completeness and consistency of the
construction of units of educational material in the form of blocks-modules, the educational material is structured in
the form of a system of educational elements. The principle of modularity has the following pedagogical rules:

o the training material is planned in the form of a module that ensures that students achieve their

educational goals;

e training material in the form of a complete block;

o integration of different types and forms of training to achieve the intended goal;

The principle of structuring the content of training provides for integrity, a certain structure consisting of
separate elements.

The principle of dynamism is determined by the following pedagogical rules:

o the content of each module can be changed and supplemented;

e based on the structuring of the elements of different modules, it is possible to create new modules;

When implementing the principle of the method of activity, the following pedagogical principles should be
noted:

e objectives in modular training are formulated in terms of activity methods and modes of action;

o for the implementation of the goals, both disciplinary and interdisciplinary construction of the content of

the modules is possible;

e problem-based approach to learning;

The principle of flexibility provides the possibility of the content of the training and the ways of its
assimilation to the individual needs of the trainees.

When implementing this principle, the following conditions must be met:
input diagnostics of knowledge for individualization of the training content;
its results should make it possible to build an individualized structure of a particular module;

a training needs analysis is required in order to individualize the training content;
individual rate of assimilation;
individual control and self-control.

The principle of conscious perspective requires an understanding and awareness of the perspectives of the
teaching. And awareness of activity forms a positive motivation for learning and, consequently, develops cognitive
interests.

When implementing the principle in the process of modular training, it is necessary to take into account the
following pedagogical conditions:

e each student is presented with a modular program;

e a comprehensive didactic goal that the student must understand and realize;

e drawing up a program of training activities to achieve the goal;

e at the beginning of the module, specify the objectives of the exercise as the results of the activity;

The principle of versatility of methodological counseling ensures professionalism in the cognitive activity of
the student and the pedagogical activity of the teacher.

With this principle, the following pedagogical conditions must be met:

e the training material is presented in modules using an explanation that facilitates the assimilation of the
material;

e the modules offer various methods and ways of learning the content of the training, for free choice of
your learning path;

e implementation of methodological advice by the teacher on the organization of the learning process;

e free choice of the teacher's teaching method and scheme.

The principle of parity requires subject-subject relations between the teacher and the student.

The pedagogical process will be effective if the student himself is as active as possible, and the teacher will
perform an advisory and coordinating function.

The principle is provided by the following pedagogical rules:

e ensuring the possibility of independent learning of knowledge by students;
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e the modular program creates conditions for the teacher to use the consulting and coordinating function;
e the modular program creates conditions for the teacher and the teacher to jointly choose the optimal
learning path.
The teacher in the process of modular training must transform some of the management functions of the
modular program into self-management functions [Yutsevichene P.A., 1990].
Thus, all of the above principles of modular learning are closely interrelated with the principles of
personality-oriented technology, which contributes to the creative development of students.

Literature review.

The technology of modular training was improved in the works Maurice Gibbons (1971), Klingstedt (1971),
Sam Duker (1972), Goldschmid & Goldschmid (1973), Carter V. Good (1975), L. M. Rosen (1976), Juan A.
Morallo 111 (1980), Theodossin (1986), Van Eijl (1987), Sternberg (1988), de Wolf (1989), Amparo S. Lardizabal
(1996), Greg Bowe (2006), John Vassiliou (2011) and others. It is the features of modular training in comparison
with traditional technologies that continue to interest scientists engaged in research of promising pedagogical
technologies [Lompscher, 1982].

The principles and functions of modular training are defined differently by domestic scientists
(T.V.Vasilyeva, V.P.Lanchinskaya, L.M.Tverdina, M.Teresevichene, N.M. akovleva, etc.) and foreign scientists
(B.Goldschmid and M. Goldschmid, D.Russell, G.Owens, S.Postlethwaite, etc.).

In our work, we will focus on the definition of the essence of modular learning, given by P. A.Yutsevichena.
He defines modular training as a type in which students have the opportunity to work more independently
according to the individual curriculum proposed by them [Yutsevichene, 1990].

The essence of this system is revealed through modularity, dynamism, flexibility, the use of the method of
activity, the structuring of the content of training, the variety of forms of methodological advice, the effectiveness
of the knowledge system, the subject-subject relationship.

A possible solution to the problem of teaching the Kazakh language, in our opinion, is to turn to the modular
principle of teaching. As noted by P. A. Yutsevichene, the modular principle is identified with the formation of an
independent planned unit of educational activity that helps the student to achieve their goals [Yutsevichene, 1990].

The content of the training in accordance with the goal is independent blocks. The didactic goal contains not
only an indication of the scope of the task, but also the level of its assimilation. Modules allow you to transfer
learning to a subject-subject basis, to individualize work with individual students, to change the forms of
communication between the teacher and the student.

The teacher acts as an organizer of independent educational, communicative, and creative activities of
students. He has more opportunities to differentiate the learning process, to organize interpersonal communication
of students in the process of their interaction to improve their speech skills.

Various points of view are expressed on the problem of structuring the content of training. Thus,
M.A.Choshanov under the block-module understands a logically completed unit of educational material, built on
the principles of content "compactness, problemativeness, variability, sign-graphic clarity" [Choshanov, 1996].

P.1.Tretyakov in modular technology highlights the advanced study of theoretical material in enlarged
blocks-modules, algorithmization of educational activities, consistency of cycles of knowledge and other cycles of
activity. The scientist emphasizes the awareness of goal-setting and self-goal-setting of educational activities in the
modular technology, which puts the teacher in the mode of counseling and management within the framework of
subject-subject relations. The consolidation of blocks of theoretical material, according to P. 1. Tretyakova, saves a
lot of time, which implies "a movement of disciple under the "General — General — a single" the gradual immersion
in the details..." [Tretyakov, Sennovskaya, 2001].

V.P.Lapchinskii in the structure of modular training focuses on the design of educational material,
contributing to the achievement of didactic problems, completeness of the material in the module, the integration of
types and forms of education [Lapchinskii, 2006].

Yu.K.Balashov and V.A.Ryzhov noted the division of the block into completed parts (modules and its
elements) that have independent significance, the screening of material that is "superfluous" for this particular type
of work, the maximum individualization of progress in training [Balashov, Ryzhov, 1987].

2 Methodology

The core of modular training is a training module with an information block, a target program of actions of
the student, and recommendations of the teacher for its successful implementation.
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This training system is expressed as follows:

- the content of training as completed independent blocks, the assimilation of which is carried out in
accordance with the set goal;

- the form of communication between the teacher and the students is carried out through modules that
contribute to the implementation of the process of individual communication between the managed and the
manager;

- the student works the maximum time independently, learns goal-setting, self-planning, self-organization
and self-control.

The structure of the modular technology.

Interactive-modular technology consists of three parts: introductory, dialogical and final.

According to L. M. Friedman, the study of any section consists of three stages: introductory-motivational,
operational-cognitive and reflexive-evaluative.

The introductory part of the training module reveals the main educational task of the upcoming work (the
introductory and motivational stage).

The dialogic part of the training module contributes to the implementation of a holistic study of the section
(topic) — operational and cognitive.

The final part of the training module is the final cycle of a section or topic (reflexive evaluation stage).
Table 1
Preparation of the dialogical part by the teacher
1. Selection of the main educational material of the dialogic part of the module
2. The training material is prepared holistically, compactly
3. Preparation of three-level tasks
4. Preparation of creative material
5. Ensuring dialogical communication in each lesson
The principles of the dialogic part:
e a holistic approach to the educational material.
o the principle of studying to increase the volume of the material.
o the principle of "returning” to the topic of the training module at each lesson of the dialogic part in
order to strengthen the assimilation of the material.
The second feature of structuring the training module is the teacher training system.
Preliminary work of the teacher:
o determine the level of knowledge, skills and abilities at the moment, the goals and objectives of training;
study of the training material for this module;
identification and definition of key concepts that carry the main semantic load on this topic;
drawing up reference diagrams on the topic;
preparation of test tasks of the training module (within 15-20 tasks);
preparation of a block of questions and tasks on the content of the training material of the module;

o development of the dialogic part, selection of active forms of learning.

Special attention should be paid to the technology of organizing work in groups.

A very important principle of modular learning technology is the principle of student activity, implemented
through the use of game technologies. Professor R.G. Davletbaeva argues that the importance of learning games
lies in the process itself. Holding games contributes to psychological relaxation, creating favorable conditions for
communication, solving a whole complex of educational tasks [Davletbaeva, 2008].

Recall that the structure of the module consists of three training parts. Students ' interest and activity in the
dialogic part of the module is especially increased. Games are a means of activating the educational process,
encouraging interest in the material being studied, creating conditions for communication in the language being
studied.

Communication is an important factor not only in the development of speech, but also in the development of
personality. "Communication is genetically one of the earliest forms of child activity. It is in him that the
peculiarities of the social being of man manifest themselves. It contains many different shades of attitudes towards
people: parents, teachers, acquaintances, strangers, peers, juniors, friends. The child selects friends, he looks for
communication with a certain circle of people, he influences others. In the team, he acts as an organizer, then as a
performer. The activity of communication contributes to the formation of such important aspects of the personality
as humanity, responsiveness, care, a sense of responsibility for oneself, one's actions in front of people”
[Beisenbayeva, lvanova, 2015].

30



The final part of the training module is the final part. In this part of the module, the assessment of the level of
knowledge, skills and abilities formed in the process of cognitive activity of students is carried out [Davletbaeva,
2008].

3. Results

The experimental period of the study was devoted to testing the proposed pedagogical conditions for the
formation of the educational language environment in the Kazakh language lessons in schools with Russian as the
language of instruction.

Experimental work can be divided into two stages:

The first stage was devoted to the analysis of the state of school practice in teaching the Kazakh language in
the Russian-speaking audience.

The aim of the study at the first stage (the stage of the ascertaining experiment) was to study the teaching of
the Kazakh language in schools with Russian as the language of instruction.

The second stage was the organization of the educational process based on the modeling of the Kazakh
language environment in the classroom and the generalization of the results of the study.

The basis of the research on the collection of primary information was schools Nel7, Ne27 in Aktobe city in
Kazakhstan.

During the ascertaining cross-section, the following tasks were solved:

1. Study of programs, curricula, study of the state of preparation of teachers for the implementation of
teaching the Kazakh language;

2. ldentification of difficulties faced by students of Russian schools when learning the Kazakh language;

3. Establishment of the actual level of knowledge, skills, skills in the Kazakh language.

The results of the first stage of the study were obtained in the process of analyzing the curricula and
programs in the Kazakh language, conversations with teachers of the Kazakh language, establishing the actual level
of knowledge, skills and abilities of students in the Kazakh language.

We have studied the content of various curricula and programs of secondary schools. The analysis of these
materials allowed us to identify the most characteristic features:

e curricula were developed taking into account the goals and objectives of a particular secondary

educational institution;

e when drawing up the curriculum, schools were guided by the basic curriculum that meets the
requirements of the State Standard of Education, and the variants of the curricula of general educational
institutions;

e the curriculum reflects the weekly academic load, electives and circle classes.

As a result of visiting more than 60 lessons, we found that students in the Kazakh language lessons rarely ask
the teacher questions of a cognitive nature; for the most part, the teacher himself is active in the lesson, which
ultimately leads to a loss of interest in learning.

The results of observations, analysis of the Kazakh language, conversations with teachers in the pre-
experimental period showed that personal development, individual psychological characteristics are not taken into
account.

The vast majority of respondents noted the traditional nature of classes in the Kazakh language, which is
mainly reduced to memorizing words, grammatical rules, reading and translating texts in the classroom.

However, students recognize that every educated person should know the state language, that learning it
enriches knowledge about the life, culture and customs of their country, broadens their horizons, develops memory
and thinking, that mastering the language will expand future job prospects.

In general, the study showed that the real level of teaching the Kazakh language requires a restructuring of
the forms and methods of activity of both the teacher and the student.

The purpose of the study at the second stage was to create experimental pedagogical conditions that
contribute to the formation of the educational language environment in the Kazakh language lessons on the basis of
the organization of intensive speech activity.

A total of 167 students participated in the experiment. The control classes, which are taught according to the
traditional method, were determined in the same schools. The analysis of students ' progress in the Kazakh
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language and conversations with teachers who taught in the selected classes allowed us to conclude that the
experimental and control classes had approximately the same level of training at the beginning of training.

In the course of the experiment, we were guided by the criteria we developed for the quality of students '
knowledge of the Kazakh language. The functions of the language environment served as the basis for the
formation of the criterion of the quality of knowledge of students in grades 6-9. On the basis of the criteria
developed by us in the process of teaching the state language, the levels of knowledge, skills and abilities in the
conditions of the educational language environment were determined.

Based on the proposed criteria for the formation of knowledge of the state language in the educational
language environment, we have identified three levels of its formation.

The high level is characterized by the presence of students ' increased interest in the study of the state
language, conscious stable cognitive orientation, high knowledge, meaningful consistent assimilation of the
material, high proficiency in the methods of learning language information and communication skills that provide
an accelerated approach to the study of the state language and adequate formation of active, initiative, independent
and creative activities.

At the middle level, there is a manifestation of a stable interest in the subject, a positive attitude to learning,
good knowledge in accordance with the required volume, operating with communicative information with the
transfer of learning skills from the specific to the generalized in the process of correcting knowledge with
insufficient speech activity.

At a low level, there is a lack of interest in learning the state language, the presence of weak knowledge
among schoolchildren. Students do not know the ways of active cognitive activity in the process of learning a
language. Usually such students take an emotionally responsive position, but do not seek to express their attitude.

The results of the ascertaining cross-section showed an average level of knowledge in the Kazakh language.
Thus, the results in both the experimental and control classes were approximately the same and showed the
following: low - level students in the experimental class were 62%, in the control class - 64%; middle - level
students in the experimental class - 24%), in the control class - 23%; high-level students in the experimental class-
14%), in the control class-13%).

At the beginning of the experiment, a conversation was held with the experimental teachers about the goals
of the experiment, the specifics of modeling the educational language environment in the Kazakh language lessons,
about the features and principles of building and using educational materials.

Teachers were given recommendations on the organization and conduct of Kazakh language lessons.

Classes in the experimental and control groups were conducted by the same teachers, which ensured the
unity of the requirements for the participants of the experiment, allowing purposefully and effectively manage the
educational process.

At certain stages, other teachers were also involved in the experiment, which ensured the objectivity of the
assessment of students ' knowledge, skills and abilities.

Control over the course of the training experiment was carried out by visiting and analyzing the lessons in
the experimental classes, conversations with teachers and individual students, as well as during the lessons
conducted by the author of the experiment.

4. Discussion

If at the initial stage of the experiment in the experimental class only 14%) of students (in the control class -
13%) had a high level of knowledge in the Kazakh language, then during the training experiment, according to the
results of academic performance, according to the results of the intermediate section, which was offered to students
of the experimental and control classes, their percentage was in the experimental-28% of students (in the control
class-15%); the average level in the experimental class - 24%) (in the control class - 23%); their percentage was in
the experimental class - 30%) (in the control class - 23%).%); low level in the experimental class - 64% (in the
control-62%), their percentage was in the experimental class - 42% o (in the control-62%).
The results of testing the specified accelerator material in the 7th experimental class contributed to:
o formation of elementary speech skills;
o formation of a stable vocabulary;
o formation of independent learning skills.
The work had a positive impact on the formation of students ' motives for a responsible attitude to learning
and awareness of the need to learn.
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After analyzing the results of the cross-section, we came to the conclusion that the formation of the
educational language environment at the proper level requires a systematic presentation of not only grammatical
(theoretical), but also lexical material that activates speech activity.

One of the ways to increase the productivity of language acquisition can be a comprehensive approach to
teaching the lexical and grammatical aspects of speaking. A comprehensive approach to the lexical and
grammatical aspects of speaking the Kazakh language is understood as such training, which is aimed at the
simultaneous formation of lexical and grammatical skills on the basis of a special set of techniques that take into
account lexical and grammatical connections at different levels. The lexico-grammatical relationship should be
manifested in the fact that the vocabulary is not assimilated in isolation, but fits into the ultimate grammatical
context. This connection leads, in our opinion, to a gradual, consistent formation of speech skills.

At the next stage of our experiment, we developed textbooks and methodological manuals (7, 8, 11 cl.) on
the Kazakh language for grades 7, 8, 11, compiled on the basis of the following principles:

e accessibility and consideration of psychophysiological, age-related features of the student's personality
development;

o the need to repeatedly return to the material under study;

o unity of lexical and grammatical topics;

e use of sign models for mastering the grammar of the Kazakh language.

In the experimental educational and methodological manuals, the lexical material, as well as the grammatical
material, was combined into blocks (according to the principle of enlarged presentation of the material).

Thus, during the school year, students mastered the necessary lexical minimum provided by the program in a
complex, as part of a kind of macro-themes (for example, "Winter", "My School", etc.).

So, all the grammatical and lexical material studied during the school year was presented in several modules.

A well-thought-out system of presenting theoretical and lexical material served as the basis for increasing the
time for the development of students ' speech.

The study revealed a significant increase in the level of understanding of oral speech in the Kazakh language
in the educational language environment. The task of a research teacher is to teach students to work independently,
complementing the learning process with interaction with the language environment.

Active speech activity of the student at the lessons of the Kazakh language in the conditions of the language
environment contributed to an effective increase in the overall level of his speech competence, the formation of a
variety of indicators of the degree of language proficiency.

The analysis of the responses received as a result of the survey of students and interviews with teachers
showed the following positive changes:

o the attitude of children to the study of the Kazakh language has changed qualitatively;
o steady pace of mastering the material was established:;
e many students have become more serious about their learning activities.

Thus, the use of accelerated learning material that contributes to the creation of a learning language environment
(broken down into modules, reference schemes, lexical macro-themes), according to teachers, has the following
advantages:

e compactness, multiple returns to the topic (study of one topic for 5-7 hours) with the output of the result;

e the use of active methods and collective forms of learning, which allowed to develop the speech activity of
students;

¢ the optimal combination in each module (block) of all types of speech activity (speaking, listening, reading,
writing);

o formation of students ' positive motivation to learn the Kazakh language, genuine interest in it.

Conducting questionnaires and interviews with students revealed that the vast majority of students expressed
a desire to continue working on this system.

Students were asked to answer the following questions:

1. Do you like to learn Kazakh using this technology?

2. Would you like to continue learning the language using this system?

When answering the first question, 97% of the students expressed a positive attitude. They noted that they
have become more serious about learning the Kazakh language. The same percentage of students express a desire
to continue studying under this system.

Here are some excerpts from the questionnaires:

«...The rules are given so that each student understands... "(Larisa K.);

"...The entire book is divided into modules. It quickly memorizes the training material™ (Igor K.);
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"...A lot of interesting and informative things. How can you not learn from this book?! This is a bridge to the
world of the Kazakh language! " (Natasha T.);

".. .\We stopped jumping like hares on different topics..." (Inna A.).

So, the study showed the need to provide students with accelerated educational material that facilitates and
accelerates language acquisition and is aimed at forming speech activity, the foundation of the language
environment.

It seems to us that the reliance on accelerated educational material, being one of the pedagogical conditions
for the formation of the educational language environment, contributes to the implementation of such functions of
language activity as accelerated - informative and a number of others.

5. Conclusion

At the final stage of the experimental work, control (final) sections were carried out, which allow us to trace
the dynamics of changes in the level of knowledge of students in the educational language environment. The chart
materials for the control classes show only minimal changes in the students ' knowledge levels. Thus, the analysis
of the results allows us to conclude that the implementation of level differentiation allows us to improve academic
performance, meet the requirements of the state standard, and create conditions for the formation of a language
environment.

The final part of the training module is the control part. If during all the lessons of the dialogic part the work
was carried out on the basis of mutual assistance, mutual learning, then in the final part the student must show
knowledge, skills and abilities without outside help.

In the final part, all students are given tasks that meet the requirements of the state standard of education.

For the objectivity of the assessment of knowledge and the ability to increase the final mark in the final part
of the training module, we conducted two types of control.

The first, mandatory type of control is testing. Several test options were offered:

e tests with add-ons;
test reminders;
test with an alternative answer;
sample test;
compliance test;
e combined test.

The second type of control-at the teacher's choice - is one of the following types of control works: test, relay
test, control work, dictation, essay, presentation.

A differentiated approach in the educational process means effective attention to each student, his creative
personality in the conditions of a class-based system of training according to mandatory curricula, involves a
reasonable combination of frontal, group and individual classes to improve the quality of training and development
of each student.

Thus, the effectiveness of the learning process based on the differentiated approach as a pedagogical
condition for the formation of the educational language environment was confirmed experimentally.
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Abstract: The purpose of this scientific article is to analyze and evaluate the influence of two key climatic parameters - the
intensity of solar radiation and wind speed on the efficiency of solar water heating collectors. In recent decades, scientific
interest in renewable energy has grown markedly, driven by global challenges such as climate change and rising fuel and
electricity costs. This study provides an analysis of the operation of solar collectors located in the city of Osh with a
continental climate. The authors use the mathematical tools to assess the effect of changes in sunlight intensity and wind flow
rate on the thermal efficiency of these installations. The results presented in the article emphasize that an increase in the level
of solar radiation leads to a proportional increase in the work of the collector. However, the influence of wind speed turned out
to be more multifaceted: if at low speeds, an increase in the efficiency of the system was observed, then at higher speeds this
led to an increase in heat losses. The article contributes to the development of the theory and practice of using solar energy,
offering recommendations for optimizing the operation of solar collectors in various climatic conditions. The presented
analysis is of great practical importance, laying the foundation for the further development and improvement of solar energy
systems. This is relevant for achieving sustainable development goals and ensuring energy security.

Keywords: Solar radiation, performance of solar collectors, wind speed, thermal efficiency, energy efficiency, renewable
energy sources, climatic impact, thermal losses, contact heat exchange.

1 Introduction

In recent decades, scientific and engineering interest in renewable energy sources has increased significantly
due to global challenges such as climate change, sustainable development and energy security [1-3]. Solar
collectors, in particular, are one of the most developing areas in the field of solar energy due to their ability to
convert solar radiation into heat [4,5]. The efficiency of solar collectors can vary significantly depending on many
factors, among which special attention is paid to the intensity of solar radiation and wind speed [6-8].

In previously published studies [6-8,9] of this area, the effect of solar radiation intensity on the productivity
of solar collectors was most often considered, showing an increase in the thermal efficiency of devices with a
proportional increase in radiation intensity. The effect of atmospheric conditions such as air quality and
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temperature on reservoir efficiency was also studied. However, the question of the effect of wind speed on the
performance of solar collectors is not sufficiently disclosed. Wind can have both positive and negative effects on
the operation of collectors: on the one hand, it contributes to the cooling of the collector surface, reducing thermal
losses, on the other hand, it can lead to a decrease in the effective area of irradiation due to vibrations and changes
in the angle of incidence of sunlight [7,8].

The purpose of this study is to evaluate the effect of solar radiation intensity and wind speed on the
performance of the solar collector. Through a comprehensive analysis of meteorological data and the results of
solar collectors, this study seeks to identify the optimal conditions for their operation and suggest methods to
improve their efficiency.

The terminology that will be used in this work includes the following definitions: "solar collector” (a device
for absorbing solar radiation and converting it into heat), "solar radiation intensity" (the power of solar radiation
incident on a unit of area), "wind speed" (the speed of the air flow at a certain height from the surface of the earth).
The study is carried out using data collected from meteorological stations, as well as the results of ex-perimental
tests of solar collectors.

This introduction logically leads to the hypothesis that optimization of the operation of solar collectors is
possible due to the adaptation of their structure and operating modes to changes in the intensity of solar change and
wind speed, which will increase their efficiency in different climatic conditions.

2 Materials and methods
Description of study site

Location: Osh town, located in the Kyrgyz Republic, occupies the unique geographical position in the Ak-
Buura river valley at an altitude of about 1000 meters above sea level. Surrounded by mountains, Osh has a specific
microclimate, which significantly affects its weather conditions, including the intensity of solar radiation and wind
speed [10-13].

Temperature conditions

The climate of Osh is characterized as continental with hot summers, when temperatures can reach + 40 ° C,
and relatively mild winters, with temperatures rarely dropping below -10 ° C. These conditions provide an optimal
environment for the use of solar technologies, as high temperatures contribute to the effective heating of water.

Solar radiation

Osh is marked by a high level of solar activity, reaching up to 3000 solar hours per year, with an average
annual radiation intensity of about 2000 kWh/m 2. This creates ideal conditions for the research and recovery of
solar water heating systems, especially in summer months, when there is a peak in solar activity and demand for
hot water.

Wind conditions

Wind speed in Osh varies, but usually remains at a moderate level of about 3-4 m/s. However, in spring and
autumn, However, in spring and autumn, winds can increase, reaching 7-8 m/s which can help cool the water in the
collectors during periods of decreasing night temperatures.

Soil conditions

The region is characterized mainly by loamy soils, which do not significantly affect the functioning of solar
collectors, but are important for the installation of support structures.

Due to its unique climatic conditions, the city of Osh is an ideal place for the deployment and study of solar
water heating systems. The stable intensity of solar radiation and predictable wind speeds make it possible to
achieve optimal conditions for the efficient use of solar energy.

Used materials:
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1. Solar collectors: Flat panel models with high solar absorption and minimal thermal losses.

e  Absorption surface: special coating with high absorption co-efficiency and low reflectivity.
e  Thermal insulating materials: glass wool and aerogel for minimizing heat losses.
2. Weather station: An installation for recording the intensity of solar radiation and wind speed with an
accuracy of 0.1 m/s for wind and up to 1 W/m 2 for solar radiation.

Assumptions and their justification

1. Solar radiation stability: It is assumed that the average monthly intensity of solar radiation does not change
by more than 5% of the annual average, based on historical data for the region.

2. Effect of wind: Wind speed can have a cooling eff-effect on the collector, which reduces its thermal
efficiency. This assumption is based on preliminary theoretical calculations and literary data.

Mathematical procedures

Mathematical modeling: Using differential heat transfer equations to model reservoir processes. Calculations
are performed using numerical analysis software such as Python with the NumPy library.

During the development and improvement of solar water heating collectors (WHC) designed to provide hot
water supply, key difficulties were identified. They include the disadvantages of the operating characteristics of
current solar installations due to the complexity of their designs, the lack of optimization of production processes
and high costs for materials, which leads to an increase in the cost of producing thermal energy [14]. Improving the
efficiency of the WHC is a key aspect for the economy, since the productivity of the reservoirs is due to various
factors, including their efficiency and thermal losses within the system.

The solar water heating collector shown in the picture 1 includes complex heat exchange components: 1-
metal plates that receive heat; 2- metal heat removal plate for

. . 2
heat transfer to the water circuit; 3- pipelines for water . 4 4
circulation; 4- protective glass coating; 5- housing made of LA
wood; a 6- insulation layer made of aerogel; 7- collector base , . . . . . .
made of plywood. ! t
5 6 7

The solar water-heating collector functions based on the ) .
principle of the greenhouse effect, when the sun's rays Picture 1. Solar water heating collector
penetrate through the glass coating and heat the metal plates. They are placed between and inside water pipes
through which water is circulated. This design provides high heat transfer to water due to uniform heat distribution
through heat conduction from all sides.

There are two main approaches to evaluating the performance of solar water heaters. The first involves
conducting long-term field experiments that make it possible to assess the operation of reservoirs in environmental
conditions. The second approach is based on mathematic modeling of the heat exchange processes occurring in the
collector in order to determine its efficiency depending on parameters such as solar radiation intensity and wind
speed, etc. [6-8,15,16].

The method of calculating the operation of the solar water-heating collector is based on the balance of heat
balance. In accordance with this principle, the amount of thermal energy absorbed by the solar collector should be
equivalent to the combined amount of thermal energy accumulated inside the collector and heat losses discharged
into the environment. The basic equation of the thermal balance of the solar water-heating collector establishes that
the energy captured by the collector from the sun is equal to the sum of the energy stored by the collector and the
energy of the system losses [17-21].

The thermal balance equation of the solar water heating collector can be written as follows:
Qin = Qout + Quoss (l)
where: Qin - incoming heat, W; Qqu - useful heat, W; Qiess - heat loss, W.

Incoming heat (Qin) consists of two components:
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* Direct solar radiation (Qsun), W:

Qsun = Gsun " Acor - Nopt (2)

where: Gy, - solar radiation flux density, W/m 2; A, - the collector area, m 2; n,,, - optical efficiency
factor of the collector.

« Scattered solar radiation (Qg;fr), W:

Qaifr = Gairs *Acor " (1 = Nopr) (3)
where: Gg;s5 - scattered solar radiation flux density, W/m 2,
The useful heat (Q,,;) is the heat that is absorbed by the water in the collector.

Qout = Mwater * Cwater * AT (4)

where: my,qter - Water weight, kKg; cyater - is the specific heat capacity of water, J/( kg * © C); AT -
temperature difference between water and environment, ° C.

Heat loss (Q,,ss) is heat that is lost by the collector to the surrounding medium.
Qioss = Acot * Uoss * (Teor — Tamp) (5)

where: U, - heat loss coefficient of the collector, W/(m 2 ° C); T,,; - collector temperature, ° C; Tymp -
is the ambient temperature, ° C.

The heat loss coefficient (U;,s5) can be calculated using the following formula:
Uioss = Ug + Up + Uy + U, (6)

where: U, - heat losses through the upper part of the collector, W/( m 2 « © C); U, - heat loss through the
lower part of the collector, W/( m 2 « © C); Uy, - heat loss through the sides of the collector, W/(m?2«° C); U, -
heat losses due to wind, W/(m?2+° C).

Heat losses due to wind (U,) can be calculated from the following formula:
Ue = hyina (Tcol - Tamb) (7

where: h,,inq - convective heat exchange coefficient, W/( m 2 « ° C); T,,,; - collector temperature, ° C; Tymp
- ambient temperature, ° C.

The convective heat exchange coefficient (h,,i»q) can be calculated by the following formula:

L 0,5
hwing = 2 - Nu - kg - (5) (8)

where: Nu is the Nusselt number; kg;, - air thermal conductivity, W/( m ¢ ° C); L - collector length,
m; D - collector width, m.

The Nusselt number (Nu) depends on the wind speed (9,,i,4) and the geometry of the collector:
Nu=C-Re™-Pr™ (9)

where: Re - Reynolds number, which depends on wind speed and characteristic length of the collector; Pr-
Prandtl number, which is a characteristic of the working environment and is usually considered constant for this
case; C, n, m-empirical coefficients derived from experimental data or theoretical considerations.

The Reynolds number is generally defined as:

Re = 2windL (10)
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where: v - kinematic viscosity of the working medium (air).

By substituting all these equations into the heat balance equation, an equation can be obtained to calculate
the efficiency KII/I () of the solar water heating collector:

— Qout — Mwater Cwater AT (11)
Qsun Gsun"Acol Mopt

Solution of this equation for variable allows to express dependence of collector efficiency on solar radiation
density (Ggyn) and ambient wind
speed. The corresponding results o =
are presented in the picture 2.

The graph shows five 0.8F — Wind
curves, each of which corresponds
to a wind speed from 1.0 g
m/s to 5.0 m/s. The intensity of S 06
solar radiation on the abscissa g
varies from 0 to 1000 g
W/m2, g 04
=

By analyzing the curves,
several conclusions can be drawn: 0.2

1. Efficiency and intensity

of solar radiation: All curves 0.0 500 T 50 ~

show a positive trend, confirming Solar Radiation Intensity (W/m?)

that with an increase in the

intensity of solar radiation, the

efficiency of the solar collector Picture 2. Dependence of solar collector efficiency (DSCE) from solar
increases. This is expected since  radiation density and wind speed

solar energy falling on the

collector will lead to an increase in heating and, accordingly, a higher heat input.

2. Wind speed: The graph shows that at lower wind speeds (1.0 and 2.0 m/s) the curves are steeper, which
indicates higher efficiency under these conditions.

3. Effect of high wind speed: At a wind speed of 5.0 m/s, the curve has a flatter slope over the entire range of
radiation intensity, which indicates that high wind speed leads to an increase in thermal losses, reducing the overall
efficiency of the system.

4. Optimal operating conditions: The optimal conditions for the operation of the solar collector are presented
on the lower curve with the lowest wind speed, where even at low solar radiation intensity, the collector shows
relatively high efficiency.

5. The dependence of efficiency on the change in both factors: Graphic shows that the optimal performance
of the solar collector is achieved with a specific combination of solar intensity due to radiation and wind speed, and
that for each wind speed there is a different efficiency curve.

Thus, the graph emphasizes the importance of taking into account both solar radiation intensity and wind
speed in the design and operation of solar water heating collectors in order to achieve maximum efficiency.

3 Discussion
Key study results

The study is aimed at assessing the interaction between solar radiation intensity, wind speed and sol-non
reservoir performance. Key results show that the intensity of solar radiation has a direct positive effect on the
efficiency of the solar collector, while the wind speed has a difficult effect: a moderate increase in efficiency at low
speeds and a significant decrease at high ones.
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Comparison with previous studies

The results obtained in our study are in good agreement with studies [6-8,9] showing an increase in thermal
efficiency of collectors with an increase in the intensity of solar radiation. One question of the influence of wind
speed remained less studied. In our study, it was revealed that a small wind can act as a temperature regulator,
while a strong wind leads to excessive thermal losses.

Explaining the results

The efficiency of solar collectors at low wind speeds can be explained by a decrease in the risk of
overheating and an increase in thermal efficiency. At higher wind speeds, intensive cooling probably leads to an
increase in thermal losses, which reduces the overall efficiency of the system.

Study limitations

Our results are based on data obtained in a continental climate with four seasons, which may limit their
application in regions with different climatic conditions. In addition, the study was conducted using a certain type
of solar collectors, which can also affect the generalizability of the results.

Directions for future research

Based on the results of this study, an in-depth study of the effect on different types of solar collectors of
various meteorological conditions, including the combined effect of wind speed and solar radiation intensity is
recommended. It is also important to investigate the effects of air humidity and atmospheric pressure.

Our results significantly expand the understanding of the impact of wind speed on the performance of solar
collectors and provide valuable information for their optimization. They emphasize the importance of a complex
approach to the design and operation of solar energy systems adapted to local meteorological conditions for
maximum efficiency of actually manufactured structures.

4 Conclusion

Based on a comprehensive analysis of meteorological data and practical results of solar collectors, we
formulated the following key conclusions:

1.The intensity of solar radiation is the main factor that determines the performance of solar collectors. The
direct connection between the intensity of solar radiation and the efficiency of the collector is confirmed: with an
increase in intensity up to 1000 W/m 2, an increase in thermal power occurs.

2. Wind speed has a significant impact on reservoir efficiency, as clearly shown in the graph. At low wind
speeds up to 2.0 m/s, productivity increases, probably due to effective cooling. It helps to maintain the reservoir
temperature in the optimal range, which allows increasing the heat output and, as a result, the efficiency of the
system.

With an increase in wind speed over 3.0 m/s, the cooling effect will fall. Increasing airflow can lead to
increased heat loss through convection, which reduces the overall heat balance of the system. Moreover, at very
high wind speeds, as shown for 5.0 m/s, it is possible to increase negative phenomena, such as vibration and a
change in the angle of absorption of radiation, which further reduces the efficiency of the collector.

3. Optimal operating conditions of the solar collector are achieved at low wind speeds and high solar
radiation intensity. The data show that for maximum efficiency, collectors should be operated in conditions with
low wind speed.

4. The practical application of the research results is expressed in improving the design of solar collectors,
especially their ability to resist the negative effects of wind and perceive solar radiation as fully as possible.

5. Recommendations for future research include an analysis of the impact of cloud cover, air humidity and
other meteorological conditions on the performance of solar collectors. It will be useful to study the long-term
energy production of collectors, taking into account the change of seasons and various climatic conditions.

In conclusion, this study makes a significant contribution to the development of solar energy, offering
valuable practical recommendations for improving the design and operation of solar collectors. The results are
important for the scientific community, as they cover hitherto unexplored aspects of the influence of wind speed
and solar radiation intensity on the efficiency of solar collectors, and have significance for society as a whole,
emphasizing the need to spread renewable energy sources for energy security.
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Annotation: This research presents an intelligent control algorithm to improve the energy efficiency of parallel centrifugal
pumping systems, widely used in industrial and municipal applications. Parallel pumping systems are vital for handling
variable flow demands and ensuring operational reliability. However, conventional control methods often lead to energy
inefficiencies due to suboptimal operation and static control mechanisms. The study begins by modeling the dynamics of
parallel pumping systems, considering parameters such as flow rate, head, and energy consumption. Using pump performance
curves and affinity laws, the proposed control algorithm dynamically adjusts pump operations based on real-time demand,
ensuring optimal energy efficiency. Unlike traditional methods, the algorithm eliminates the need for startup measurements
and integrates adaptive staging and de-staging techniques. Experimental results show that the intelligent control algorithm
improves energy efficiency by 15% compared to traditional methods. The methodology includes simulation and experimental
validation. MATLAB/Simulink simulations verify the algorithm's effectiveness under varying operational conditions, while a
prototype system with DSP-based VFD controllers demonstrates its practical applicability. The results indicate significant
energy savings, enhanced operational stability, and reduced wear and tear compared to conventional methods. The proposed
approach offers scalability and adaptability, making it suitable for diverse applications such as power generation, wastewater
treatment, and industrial processes. This work contributes to the development of sustainable and energy-efficient solutions for
industrial systems.

Key words: Parallel pumping systems, intelligent control, energy efficiency, machine learning, IT, adaptive algorithms,
predictive maintenance, operational stability, real-time monitoring, scalability.

1. Introduction

In industrial and commercial sectors, energy efficiency has become a key focus area due to rising energy
costs and the need for sustainable operations. Among the largest energy consumers in these sectors are pumping
systems, especially centrifugal pumps, which account for nearly a third of energy usage in many industries. This
highlights the critical need for optimizing the efficiency of such systems to achieve significant energy savings.[1-4]

Parallel pumping systems are widely preferred for their flexibility in handling variable flow demands. By
utilizing multiple smaller pumps instead of a single large pump, industries can reduce downtime during
maintenance and adjust capacity more effectively. However, traditional control methods often fail to fully leverage
the potential energy savings these systems offer. Conventional approaches, such as fixed-speed operation or simple
on/off staging of pumps, frequently operate without considering energy efficiency, leading to unnecessary power
losses and increased operational costs. [5-7]

The development of advanced control strategies, such as those based on Variable Frequency Drives (VFDs),
has shown promise in addressing these inefficiencies. VFDs enable dynamic adjustment of pump speeds, ensuring
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that pumps operate closer to their best efficiency points (BEP). However, many existing control systems lack robust
algorithms for real-time optimization of parallel pump operation. Additionally, traditional control methods often
require detailed system curve measurements, which can be both time-intensive and impractical in dynamic
industrial environments.

This research aims to bridge these gaps by introducing a novel intelligent control algorithm for parallel
centrifugal pumping systems. Unlike traditional methods, the proposed algorithm uses manufacturer-provided
pump performance data to estimate system efficiency and optimize pump operation dynamically. Key features of
the proposed approach include:

1. Energy-efficient staging and de-staging of pumps without the need for initial system curve measurements.

2. Enhanced flow rate compensation, ensuring optimal performance under varying load conditions.

3. Scalability and applicability to diverse industrial settings, including power generation, wastewater
treatment, and process industries.

To validate the proposed control strategy, the study employs both simulation and experimental
methodologies. The system modeling is carried out using MATLAB/Simulink, while experimental validation is
conducted on a hardware setup integrated with a DSP-based VFD controller. The experimental results demonstrate
that the algorithm achieves substantial energy savings and improved operational stability, making it a practical
solution for real-world applications.

Through this work, we aim to contribute to the growing demand for intelligent, energy-efficient solutions in
industrial operations, ultimately supporting the broader goals of energy conservation and sustainability.

2. Materials and Methods

Overview of Parallel Pumping Systems

Pumping systems are integral to converting electrical energy into hydraulic energy, utilizing pumps, motors,
and Variable Frequency Drives (VFDs). In parallel pumping configurations, multiple pumps work together to
handle fluctuating flow rate and head demands. This method, often referred to as cascade pumping, ensures
operational flexibility and system efficiency through staged activation or deactivation of pumps.

The performance of centrifugal pumps is analyzed using characteristic curves that depict the relationship
between flow rate, head, power consumption, and efficiency. These curves are essential for determining the optimal
operating point of the system. By adhering to the affinity laws, centrifugal pumps achieve significant energy
efficiency improvements when operated at reduced speeds. The developed head, calculated from the pressure
differential, is expressed as:

H = (Ps — Pt)/pg

In parallel configurations, the cumulative flow rate is the sum of individual pump contributions, while the
system operates at the common head of all pumps. The operating point is determined by the intersection of the
system’s head curve with the pump performance curve. Ensuring that each pump operates within its optimal range
is crucial to maintaining efficiency and avoiding operational issues such as vibrations and wear.

Energy-Efficient Control for Parallel Pumps

A new control algorithm has been developed to enhance the energy efficiency of parallel pumping systems.
This innovative approach addresses the limitations of conventional methods and introduces several benefits:

Optimized Efficiency: The algorithm dynamically adjusts pump operation to keep each unit close to its Best
Efficiency Point (BEP), reducing energy losses.

Real-Time Control: Pump staging and speed adjustments are based on live system data, allowing the
control to adapt to changing flow and head requirements.

Energy and Cost Reduction: Compared to traditional methods, the proposed control significantly lowers
energy consumption, resulting in cost savings and a smaller environmental footprint.

Prolonged Pump Life: By avoiding overloading and maintaining balanced operation, the control minimizes
mechanical stress, enhancing the durability of the pumps.

This energy-efficient control method offers a robust and adaptive solution for industries requiring reliable
and cost-effective pumping operations. It demonstrates scalability and applicability across a range of industrial
scenarios, including water supply, wastewater treatment, and process systems.

3 Results and Discussion

The following is the mathematical model for the multi-drive, multi-pump system, focusing on pump dynamics,
energy consumption, and the control algorithm for optimal operation:
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Pump Dynamics

For each pump in the system, the dynamic model can be expressed as:
Q=K N,

where:

Q, - is the flow rate of pump i (m’/h),

N, - is the speed of pump i (rpm),

K, is the flow coefficient for pump i .

The head H; generated by each pump is related to the flow rate by:
H, =H,-C, -Q?

Energy Consumption Model

The power consumed by each pump P is a function of the flow rate, head, and pump efficiency 7, :

:Qi'Hi'p'g
yh

R

The total energy consumed over time E, for pump i is:
E =[P (t)t
1 0 I

The control algorithm aims to optimize the operation of each pump by adjusting the speed N, to minimize
energy consumption while meeting system demands (flow rate Q.. and head H, ., )-

The control input u,(t) for each pump is the speed adjustment signal, and the goal is to minimize the
following cost function:

J=

E(R(t)m-(q (8) = Qs (1)) 422, (6) = s (1) it

n
i=1
P (t) is the instantaneous power consumption of pump i,

Q (t)and H, (t)are the flow rate and head of pump i at time t,

A and p are weighting factors that prioritize minimizing energy consumption versus maintaining the required
flow and head.

ANN-Based Optimization

The control algorithm is integrated with an artificial neural network to predict the optimal speed N, for each
pump based on the current system state. The ANN is trained with historical data to predict the power consumption
P. and efficiency 7, for each pump.

The optimal speed N, is determined by solving:

N, =argmin P (N;) subject to Q > Quuang » H; = H

= ' "demand
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The results demonstrated that the ANN could accurately predict energy consumption patterns under various
operating conditions. For both single pump and combined pump operations, the predicted energy usage closely
matched the observed values, with a mean prediction error of less than 5%.

Tab. 1.
Energy consumption prediction for pumps using artificial neural networks is shown in Tab. 1
. Pump 1 Total Energy Consumption
Scenario (kWh) Pump 2 (kWh) Pump 3 (kWh) (kWh)
Iraditional 3200 3100 3300 9600
System
Artificial Neural 2800 2700 2900 8400
Network
Pump Efficiency Comparison Energy Consumption Comparison
104 -4~ Traditional Control 1500 1 —# Traditional Control
-4~ Al Control -~ Al Control
631 1400 {
:
601 = 1300 1
g 7
= c
£ 55 E 1200 1
?
[}
&
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50 1
10001
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Flow Rate (m*/h) Flow Rate (m*/h)

These charts highlight the superior energy efficiency and operational performance of Al-based control
systems. Fig 2

4  Conclusion

This study presents a novel energy-efficient control algorithm for parallel pumping systems, offering
significant improvements over traditional control methods. The proposed algorithm dynamically adjusts pump
speeds and stages based on real-time demand, ensuring that all pumps operate near their Best Efficiency Point
(BEP). Experimental results demonstrated energy savings ranging from 15% to 45%, particularly in the flow rate
range of 1.5 to 6 md/hr, where system efficiency was maximized. Additionally, the algorithm minimized
operational wear and tear, enhancing pump longevity and system reliability. Its adaptability and scalability make it
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a practical solution for various industrial applications, such as water distribution and wastewater treatment. By
achieving optimal energy use and improving operational stability, this intelligent control method contributes to
sustainable energy practices and cost-efficient industrial operations. Future work could explore integrating sensor-
less control techniques for broader applicability and further cost reductions.
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Abstract: Physical problems are modeled by fourth order partial differential equations. Solving such nonlinear equations poses
a lot of difficulties. Recently, the method of an additional argument (MAA) has been used to study the solution of higher order
partial differential equations. In this work, using the specified method, we prove the existence of a solution to an operator-

differential equation in partial derivatives of the fourth order with given initial conditions. Additional conditions are included
for functions specified in the initial conditions.

Keywords: Differential equations, partial derivatives, fourth order, nonlinear, the method of an additional argument, initial
conditions.

1 Introduction
There is considered the equation in operator form for a more detailed review of the literature:

D"[B(t, x; uu(t, x) = F(t, x;u), ™

where B, F are functions or operators concerning the unknown functions u, neN, D[co]:% + a)ai
X

The method of an additional argument (MAA) was initially used for first-order equations. In work [6], the
existence and uniqueness of the solution to equation (*) with the initial condition are proved.

u(0,x)=¢(x), xeR. **)
and with the following data:

n=1 B(t,xu)=u(,x), F= T xu(,x), TK(X, Su(t, &)dsE), 0<t<T™,

where T* determined from the source data.
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The problem (*) — (**) was considered in [5]:

n=1 B(t xu) :ju(t,g)dg, F = f(t xu(t, X)),

Using the MAA, the initial problem was reduced to an integral equation of three independent variables, and
the existence of a solution was proven.

At n=1, B(t,x;u)=u(t,x), F-= ]O.KO(X—f)U;»(t,eg)dég)

equation (*) was studied in works [2,3, 10].

The issues of classification and reduction to canonical form of fourth-order linear differential equations and
the construction of the Riemann function for fourth-order hyperbolic equations are considered in [4].

It was established that the method of an additional argument makes it possible to quite effectively determine
the solvability conditions of the Cauchy problem for systems of equations in [6], [9,11].

Using the basic ideas of the method of an additional argument in [7,8], differential and integro-differential
partial differential equations of the Korteweg-de Vries type, as well as nonlinear wave equations, were studied.

We use function classes and results from [1].
2 Formulation of the problem

We consider the nonlinear operator-differential equation (NODE) in partial derivatives (PD) of the form:

D?[-u(t, X]D*[u(t, x)]u(t,x) = F(t;u), G,(T)=[0,TIxR, (@)

where n,meN, T eR++ - some given number,

F (t;u) — operator depending only on t for any function u and for which the conditions are met:
1. F— uninterrupted;

2. By L>0 and for T*<T condition is met:

It x5u,(8,6) :8,8) = F(tXU,(8,6) 18, 8) o,y < LU (6 X) = U, (6X) N6y

Let's write equation (1) for a special case:
D[-u(t, x]D[u(t, x)Ju(t, x) = u, (t,x) —u?(t, x)u  (t,X) +
+u, (t,x)[u, (t,x) —u(t, x)u (t,x)] = F(t;u).

C®(Q) - the space of defined, continuous and bounded functions, together with all their derivatives up to
order k on 2.

Along with equation (1), we consider the initial conditions (IC):

o u(t, x)
atk

lo =W (), k=0123, @)

where v, (x) eC“(R), k=0123.

3 Results
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Theorem. Let be:
1) for F, conditions 1,2 are satisfied.

2) the functions y, (x) eC“(R), k =0,...3 satisfy the conditions:
D[-u(t, X)ID*[u(t, x)]u(t, x)|,= 0,
D[u(t, )lu(t, x)|,=0.

Then problem (1)-(2) has a unique solution u(t,x) € C (G, (T "), where T*<T is determined from the data of
the initial problem (1), (2).

Proof.

We carry out the proof of the theorem with proofs of a number of lemmas. We use the following notation:

t

p(r,t, x;U) = x—ju(s, p(s,t, X))ds, ©)

3

Since it is a function u(t,x) e C“ (G, (T)), satisfies the Lipschitz condition for x with some number L>0.
Lemma 1. From (3) the identity follows:

p(z.t, p(t, 0, x;u);u) = p(z, 6, %), (7,t,6,X) € Q,(T), 4)
QM ={t, t,.t,,..t,, ) 0<t <t, <t, <..<t <T,xeR}

Proof. In (3) we replace xby p(t,0,x;u):

p(z,t, p(t, 6, x;u);u) = p(t, 4, x;u) —ju(s, p(s,t, p(t, 4, x;u); u))ds,

p(z,0,x;u) =X — Jqu(s, p(s,é, x;u))ds.

Using the notation q(z,t, 8, x;u) =|p(z,t, p(t, 6, x;u);u) — p(z, 6, x;u)|,

We have:

4 t

X— j u(s, p(s, 6, x;u))ds — j u(s, ps,t, p(t, 6, x:u): u))ds —

t T

|p(71t! p(t, 91 X; U), U) — p(T, 9, X; U)| <

4 4

- j u(s, p(s, 6, x:u))ds +ju(s, p(s, 6, x;u))ds —

t T

—x+ j u(s, p(s, 6, x;u)ds <

T

t

- j u(s, p(s.t, p(t, 8, x;u); u))ds

< I L|p(s.t, p(t, 8, x;u);u) — p(s, 6, X;V)[ds.

From the last expression using the introduced notation we have
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q(z.t,0,x;u) stq(s,t,H, x;u)ds. 5)

From (5) we get:

q(z,t,6,x,u)=0

and (4) has proven.

For formula (4) we use the following notation:
v(z,t,X) =u(z, p(z,t,Xx;u)).

Therefore, from (4) we have:

t

p(r,t,%;v) = X —Iv(s,t, X)ds, (6)

It should be noted that if
DIv(t,t, X)]v(z,t,X) =0, ()
then

DIv(t,t, )] p(z,t,x;v) =0. 8)

Let's introduce the operator

At V) = (P8, XV) +tp(pO.t X)) + [t = p) (oiu)do  (9)

I(t;u) = j(t —S)F(s;u)ds, (D[u(t, xX)]u(t, X)Loz o(X).

Lemma 2. If (7) is satisfied,
v(r,t,X) = A(z, p(z,t, X;v); V) (10)
ut, x) = v(t,t,x), (11)
then the function is a solution to problem (1), (2), and vice versa.
Proof. We can introduce a few notations to simplify the proof:
z(t,x;u) = D*[u(t, x)]u(t, x),

z,(t, x;u) = D[-u(t, x)]z(t, x; u),
z,(t, x;u) = D[-u(t, x)]z, (t, x; u).

o(t, x;u) = Du(t, x)Ju(t, x),
Therefore, the DE in PE (1) has the form:
D?[-u(t, x)]z(t, x;u) = F(t;u). (12)

From (12) we obtain:
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D[-u(t, x)]z, (t, x;u) = F(t;u). (13)

We received the initial problem (13), (2). For this task we use the method of an additional argument
(MAA). Then this problem comes down to solving the following equation:

z,(t,x;u) :.[F(s;u)ds . (144)
We see that it is easy to prove that (13) is true by differentiating equation (141). For t=0in (141), we

obtain z,(0,x;u) = 0.

Next, we use MAA for problem (14), (2) and obtain:
2(t, x:u) = j (t—s)F(s;u)ds. (14,)
Thus, applying MAA sequentially twice to (13), we get (142). The reverse case is also valid. That is, from

equation (14,), by sequentially differentiating it, we get (13).

Next, using the introduced notation from (14.), we obtain:
Dlu(t, x)]O(t, x;u) = J.(t —s)F(s;u)ds = I(t;u). (15)

We use MAA for problem (15), (2) and obtain:

t

0(t,%:) = p(p(O,t, V) + [ 1(piu)dp, (161)

o(t, x;u)| ., = (X).
By differentiating (161), we prove the inverse relationship:
Dlu(t, x)10(t, x;u) = @'(p(0,t, x; v)) D[u(t, )] p(0,t, x;v) + I (t;u) .
Due to (8), (11) we obtain (15) and and 9(0, x;u) = @(x).

From (161), (2) using MAA, we obtain:
u(t,x) =, (p(0,t, x;Vv)) + to(p(0,t, X;V)) + j(t -p)l(p;u)dp, (162)

And back differentiating (162) by t and x, we obtain (16,).
In (162) at t=0 we have: u(0,x) =, (x).

The lemma is proven.

Lemma 3. The solution to equation (10) satisfies equation (7), and the functionu(t,x) from (11) satisfies
9).

Proof. Let v(z,t,x) e c® (Q,(T*)) be a solution to (10). Then from (10) by differentiation we obtain:
a(z,t,X) = —((p(0,t, x;v)) + 7y, (p(0, , x;v)))J‘a)(s,t, x)ds, where
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w(z,t,X) = D[v(t,t, X)]v(z,t, X).

This implies: w(r,t,x)=0.

Therefore, (7) is true. When z=t in (10) we obtain (11).

The lemma is proven.

Lemma 4. Equation (10) at T™ <T has a solution in C(Q, (T*)).

Proof. We use a more convenient representation of equation (10) in the form
v(r,t,X) = J(z,t;v), (17)
where J(z,t;v) = A(z, p(z,t, X;v);v).

By T"<T we have:

[9(z,4,0)| = |Az, p(z.t,%;,0),0)| =

<

= o (PO.LXV) +to(p(O,t ) + [ (- )1 (psu)dp

[ve (POt ) + to(pO,t )|+ [ (L= p) [ (0~ 9)F (s:0)ds [<

t4
<|wo|+tlo}+ | Ft0) I, o QM)
where

S 4
Q,(8) =] +elS +1 FE:0) oy =

3 6v) =361 < e (POL W) +Ho(pOL xw) + [ €= ) (oiv,)dp

<

v (PO.LXV,) +tp(POL X)) + [ - P (oiv.)dp

<T *Ql ” v, -V, "GZ(T*)’

TIe

T 4
Q, =i+l + 5
Thus, the conditions of Lemma 4 are satisfied and we obtain that equation (10) has a solution in the space of
functions with a norm of no more than 2.(T*).
The lemma is proven.
Lemma 5. All derivatives of the solution to equation (10) are continuous for sufficiently small valuesT <T *.

Proof: Let's prove that v(z,t,x) e C' (Q,(T*)),u(t,x) eC " (G,(T*)).
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Assuming Vv, € C , we get estimates:

A, e L 53 H < (v It )V +t v =V, = const <o

oAz, p(z,t, XV, ) v,)  OA(z, p(z,t, X;v

2); VZ)H < Q1 (to )”V1t a VZt”.

ot ot

. . oA |

We also obtain estimates for v
X

OA(z, p(z,t, X;V); V) "
ox I

< (v + et )+, -

VX

)=V, =const <.

OA(z, p(z,t, v, );v,) Az, p(z.t, XV, )iV,
OX OX ||

vV, =V, |

2%

<0,

The following estimates are obtained:

lu, &, %) <l & x;u)| + V.,

u, (X)) <V,.

Continuing this process, we obtain the validity of the relations v(z,t, x) € c® (Q,(T*), u(t,x)e c® (G, (T*)
s n>3.

The lemma is proven.

We have proven all the lemmas. It is reasonable to say that we have proven the theorem based on these
proofs.
4 Conclusion

In this work, the study of the local solution to a fourth-order operator-differential equation with partial
derivatives was considered. Additional conditions were considered for the functions given in the initial conditions.
The scheme for applying the method of an additional argument (MAA) presented in this work can be used in the
study of solutions to other higher-order equations.
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Abstract: This article is dedicated to demonstrate role of listening comprehension in teaching process of A2 level learners.
Consequently, it considers new selected pedagogical interactive technologies and experimental suggestions to develop one of
the perceptive skills for young learners at secondary schools. One of the essential contemporary educational issues in the field
of foreign language acquisition is enhancing listening comprehension skills. Acquiring the effective ways of teaching listening
can lead to considerable improvements in language pedagogy to teacher’s advantage. The primary aim of the paper is to
discuss the practical and methodological usefulness of the concept of the perception base of the language. It also highlights the
role of structural features and frequency of linguistic units in helping to identify teaching priorities in English language
teaching while working with A2 level learners, especially, for training listening skills.

Key words: Summarization, facilitate, interaction, intrinsic, extrinsic inferencing, motivation , self-confidence, foster, barriers
receptive, elaboration, imagery, motivation

1 Introduction

It is obvious that the government of Uzbekistan always shows a great desire to educate the youth foreign
languages to help them get good prospects for promotion in the world. Therefore, our present president SH. M.
Mirziyoyev is trying to create new opportunities for youngsters to study abroad to develop their proficiency in
foreign languages.

The impact of the new curriculum and EFL reform in Uzbekistan was huge on pre-service and in-service
teacher training, materials design and teachers’ continuing professional development areas. The new standard
required the whole system of foreign languages teaching to rethink and reform the approaches used in educational
institutions.

Listening skills play a significant role in dealing with any language and the English language is also not
exception from this. As far as the researcher is concerned, to master this skill a learner needs some outer and/or
inner effect or encouragement. And automatically this issue is related to comprehension. It goes without saying that
when an applicant becomes a student, a great demand of focusing on language skills comes into being in front of
the class. The researcher is going to hold an investigation about how to comprehend junior pupils to develop their
listening skills. It has been continually disputing that learner’s motivation helps to take in knowledge effectively
and the ways leading to this mount has been sought, found and analyzed. Motivation gives a great inspiration in a
particular action of a learner. This potency may cause several efficient consequences, for example, self-confidence
of a learner is raised, intention to learn more and discover unknown sides of abilities is increased, positive opinions
are appeared in the mind of a learner.

Regarding motivation, the main findings of this study indicate that student choices and learner autonomy are
significant for enhancing student motivation. Also, the findings suggest that the use of student questions to promote
communication from diverse perspectives is a significant motivational tool. The researcher observed lessons of
some groups of freshmen pupils. An interest has born to take a research about listening skills and has chosen the
relevance between motivation and listening skills in obtaining and developing fluent English. Nowadays the
English language is paid attention very seriously. As it contains 4 main skills, listening is also one undeniable of
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them. The result which is going to be expected is raised knowledge and changed attention of learners towards
listening perception. Participants’ listening comprehension of motivation is going to be measured by English
motivation comprehension.

2 Materials and methods
A)Effectiveness of receptive skill

Listening is a skill that underlies rest of the necessary skills. It is the key to developing and maintaining
relationships, making decisions and solving the problems. People spend as much as half of their communication
time for listening. The importance of listening comprehension in L2 learning is now recognized very well.
Researchers and textbook designers are more and more aware of its growing importance; they not only
recommend that listening should be taught in L2 learning programs but insist that adequate materials and
strategies should be used to teach it efficiently. Consequently, listening skills need to be encouraged and, most
importantly, pupils must be shown the appropriate strategies when they are exposed to different listening
materials. Listening involves hearing the speakers words, understanding the message and its importance to the
speaker, and communicating that understanding to the speaker. The apparent problem is that among all the
communication skills, listening is the earliest learned and the most frequently used, yet it seems to be the least
mastered.

Listening is an essential and undervalued skill, notes. Why is it then that while the skill of listening is
identified by many researchers as one of the most important qualities people can possess, poor listening is
identified repeatedly as the most common deficiency? Unfortunately, listening skills are very often ignored or just
taken for granted [1].

According to Hlaviso Albert Motlhaka, professor of Indiana University of Pennsylvania School of
Graduate Studies and Research Department of English, listening skills are an essential aspect of the development of
motivation which empowers pupils to develop their communication and critical thinking skills necessary for
functioning competently in the ESL classroom.

It is quite clear that interactive listening is imperative in our daily life as we share ideas because we spend more
time listening to one another in order to respond appropriately in an overall language learning as compared to other
learning skills [2]. In the ESL classroom, it is easy to see that interactive listening plays a significant role in
enhancing ESL pupils’ comprehensible input and advancement of ESL learning when teachers create lesson plans
that encourage pupils to connect the content to their own lives through listening because they are then able to learn
on their own. For these reasons, this research contributes to a better understanding of the perceived ESL pupils’
motivation and the strategies used by ESL teachers.

Besides that the development of active listening is essential to pupils’ ability to negotiate language outside of the
classroom. Given the relevance of this statement, it is clear that successful ESL interaction either between school
teachers and learners, parents and children, medical personnel and patients or law enforcement officials and
suspects, is primarily dependent on effective interactive listening skills.

Also learners in an interactive listening classroom have good learning opportunities to make it work, not merely to
make it right, while negotiating meanings in interactive listening tasks. For example, teachers can give pupils
contextualized listening activities in which pupils identify supporting details, which boost their listening ability and
confidence to learn ESL. Therefore, motivation may come from the individual learner’s emotional satisfaction or
pleasure to make learning enjoyable through compelling interaction.

Cohen (1988) suggested that teachers should design a series of stimulating discussion activities that encourage
pupils to express their points of view on a given topic, which advances pupils’ comprehensible input and lets the
class generate goals to be accomplished. To illustrate, teachers can demonstrate to pupils the benefits of what is
taught in an ESL classroom by encouraging pupils to respect each other’s viewpoints while praising pupils for
attentively listening to one another.

Thus, what emerges from this discussion of motivation is the underlying theme of this research in which ESL
pupils’ desires and goals are generally related to their motivation and success to learn the foreign language and its
culture. Finally, the discussion of intrinsic, instrumental motivation reveals that having a specific goal in ESL
learning helps pupils focus their efforts and maintain their motivation.

In fact, several researchers have contended that listening skills are regarded by employers as a major requirement
for employment of job seekers, as well as a significant skill for promotions (Brownell, 1993; Brownell & Janusik,
2002, as cited in Thompson et al., 2004; DiSalvo, 1980). This means that pupils’ motivation to learn ESL through
listening does not only facilitate ESL learning but also prepares them to be marketable in the job market. Scholars
like Wolvin and Coakley (1996) suggest that institutions of higher learning should make every effort to expose
pupils to listening activities and strategies that prepare them to become good listeners in order to meet employment
requirements and become productive employees [3].
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Listening is considered to be one of the four macro skills necessary for effective communication in any language
according to most researches. As English is universally used as a means of communication, especially on the
Internet, English speaking skills should be developed along with the other skills so that these integrated skills will
enhance communication competence.

A number of researchers investigated speaking skills of pupils and came to the conclusion about pupils' low level
of speaking ability and their inability to speak confidently and fluently. One among the many reasons to take into
consideration might be the lack of confidence and anxiety about making errors as stated by Cohen (1988) and in
other related studies. Most pupils are not confident in their ability to learn; teachers must overcome their reluctance
in order to change this situation.

3 Result

Classroom interaction is also necessary and useful as an educational strategy to enhance listening skills. The
role of interaction in a classroom context in enhancing listening skills comes from the understanding of its main
types: teacher-learner interaction and learner-learner interaction, where negotiation of meaning and the provision of
feedback are highlighted. Classroom interaction involves verbal exchanges between learners and teachers. Teachers
should know that the learners need to do most of the talk to activate their listening, since listening skills require
practice and exposure.

Some researchers observe that not enough time is given to various exercises and opportunities for the improvement
of listening ability. Pupils often complain of ignoring, and discouraging by their teachers for not listening correctly.
Although both teachers and pupils are responsible for the poor listening ability of the latter, the teachers, who have
the professional knowledge and skills, bear a greater responsibility.

Listening comprehension is a key initial step in communication. The better a student can understand what is being
said, the better will be their ability to communicate. In addition, they will be better able to notice the characteristics
of the target language which will help improve their language development in all four key skill areas.

Pupils may feel a great deal of pride when they are able to comprehend something in the target language. This can
be a great motivating factor in continuing to learn the language, and teachers should do whatever possible to
promote this sense of accomplishment. Consequently, teachers need to construct learning activities which will
enhance learners' comprehension (listening skills) and motivate them, as well.

The work of Cohen (1988) is a great help in this area. They outline a series of questions which teachers need to
consider when preparing listening activities:

. What is the context for listening?

. Should one or two items from the listening exercises be modeled for the whole class so that learners know
what to do?

. How many times should the item be heard by pupils?

. How will learners check the accuracy of their listening? (that is, the pupils’ answers?)

. Is it possible to check listening accuracy to be done independently or collaboratively?

An effective teacher is aware that pupils are not always able to develop oral comprehension skills on their own;
without additional supports listening, by itself, is not enough to develop better listening skills. Here are several
activities a teacher can employ to facilitate the development of listening skills.

. Promote active listening: Giving the pupils something to listen for ensures that they are involved in the
task. Exercise sheets are another tool that promote active listening;
. Identify listening strategies: Give the pupils tools to guide their listening; such as, looking for specific

information, identifying predictable words or phrases, or discussing what they expect in certain forms of speech;
such as, newscasts or advertisements.;

. Selecting the most appropriate strategy for presenting the lesson; for example, using a top down (general
meaning, summarizing) or bottom up ( specific words, word order patterns) approach;

. Allow the pupils to hear as much of the target language as possible while using a variety of teaching
methods; for example, sometimes using visual cues, at other times not;

. Use authentic materials; for example, a lecture or a radio announcement in the target language, to help
pupils become accustomed to different accents and to a realistic pace of speech;

. Ensure the pupils know the goals of the listening task: is the goal to understand what’s being said, to decide
whether to keep listening or to obtain specific information?

. Provide opportunities for reflection and discussion so the pupils can share what was heard, what was
learned and methods they employed to better understand what was said;

. Organize pre-listening activities, such as providing pupils with relevant vocabulary, reading a related text,
looking at a related image or clarifying necessary cultural information etc.;
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. Be sure to check level of the listening exercise beforehand to ensure it is an appropriate level for the pupils.

As Gregory L. Rynders, who held a research in developing listening skills in 1999, mentioned, cooperative learning
in listening is defined in terms of its purpose for using various learning activities that accommodate pupils’
different learning styles to enhance their participation and understanding of the topic by creating an atmosphere of
achievement. This is accomplished through cooperative efforts for mutual benefit from each student. It also
promotes and enhances pupils’ self-worth and communication skills which leads to academic achievement and
interpersonal skills.[4]

In developing listening skills, one of the most important aspect is motivation. Listening skills are an essential
aspect of the development of motivation which empowers pupils to develop their communication and critical
thinking skills necessary for functioning competently in the ESL classroom, the workplace, the home and other
places where language learners engage with the public. The development of active listening is essential to pupils’
ability to negotiate language outside of the classroom.

Interactive listening skills also improve learners’ interpersonal skills, which enable them to establish a healthy
relationship with their conversation partners. Despite the necessity of effective listening skills in any form of
relationship, it is crucial to note that people can learn how to become good listeners since it is not an innate skill.
The ability to listen well improves in conversation with friends, families, colleagues, teachers and acquaintances.
These skills can be developed at home, at school and in the workplace by asking clarifying questions during the
whole class discussion at school among others. It is the process that lead to a comprehensive and constructive
learning.

In consideration of the above-mentioned data about interactive listening and motivation of ESL pupils’
participation in language learning, it is quite clear that interactive listening is imperative in daily life as more time
is spent listening to each other in order to respond appropriately in an overall language learning as compared to
other learning skills (Morley, 1991).

4 Acknowledgment

In the ESL classroom, it is easy to see that interactive listening plays a significant role in enhancing ESL
pupils’ comprehensible input and advancement of ESL learning when teachers create lesson plans that encourage
pupils to connect the content to their own lives through listening because they are then able to learn on their own.
For these reasons, this research contributes to a better understanding of the perceived ESL pupils’ motivation and
the strategies used by ESL teachers.

Firstly, concerning the promotion of engagement in ESL learning, the study seeks to offer a comprehensive
overview of student motivation for learning ESL, which increases when the classroom activities provide them with
opportunities for independent or expanded learning outside the classroom with peers or they are related to their
future goals outside the classroom. For example, Cohen (1988) stated that “the quality of experience of people who
play with and transform the opportunities in their surroundings is clearly more developed as well as more
enjoyable”. When pupils see connection between classroom activities and real life situations, they are able to
expand and enhance their understanding. In other words, the goal is to create active learning experiences and to
ensure relevance in the curriculum.

Listening in a LS environment is different from listening in a content class conducted in the mother-tongue and
from listening comprehension tasks in the language class. It is very important to teach pupils how to listen. In this
light, listening emerges first and foremost as a process and second as a product. Consequently learners become
responsible for their own learning and gain control over the listening process. Listening skills can be developed by
the instruction of general learning strategies.

Evelyn Pitre (2007) distinguishes three types of listening: content listening, critical listening and emphatic
listening. According to his idea, the skills involved in content listening are threefold: identifying the key points;
asking clarification questions and verifying content. For critical listening one needs to be able to listen for and test
the content; evaluate the logic of the argument, the strength of the evidence, the validity of the conclusions, the
implication of the message, the agenda of the speaker, etc. Empathic listening involves the following skills: ability
to ask open questions; keep the speaker going; reflect on the content.

Among the basic principles of effective listening, emphasized by Cohen (1988), one could mention the importance
of active attention. Listening involves mental activity, including cognitive and affective processing of received
information. Consequently, educators enhance listening competence through diligent focus on the mental processes
and skills involved in perceptive listening, such as memory, sense making, and evaluation. Listening is a variable
communication activity that differs according to the purpose and nature of the listener and the speaker, the content
and style of the message, the channel of communication, and the surrounding environment.
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Listeners use metacognitive, cognitive, and socio-affective strategies to facilitate comprehension and to make their
learning more effective. Metacognitive strategies (e.g. planning, note-taking, transfer, resourcing, self-monitoring,
evaluation, selective attention, directed attention and parsing) are important because they oversee, regulate or direct
the language learning process. Cognitive strategies (e.g. elaboration, inferencing, imagery, summarization,
contextualization, grouping, repetition, problem identification, hypothesis testing, translation and predicting)
manipulate the material to be learned or apply a specific technique to a listening task. Socio-affective (e.g. reprise,
feedback, uptaking, clarifying, affective control) strategies describe the techniques listeners use to collaborate with
others, to verify understanding or to lower anxiety.

As Cohen (1988) notes, one of the difficulties in strategy instruction is the nature of the skill of listening: it is
ephemeral and non-visible, which is likely to affect pupils low assessments of their listening skills and
consequently to low motivation and poor success in foreign-language listening comprehension. The results of
strategy instruction are controversial, but there is some evidence that consistent, long-term strategy instruction is
able to improve learners® strategic activity and lead to better learning outcomes.

Developing good listening skills is an inherent part of the whole learning process. It cannot be taken apart and
analyzed as a separate skill without the general context or any other educational methodology. Pupils develop
better oral communication skills, they improve listening skills, they also develop reading skills and academic
writing, as well as acquire the skills of presentation and develop ability to answer spontaneously to questions. Thus
they definitely improve both subject and foreign language competence.

It should be said that listening competence is a complex skill that needs to be developed by practice. Teachers
should provide their learners with opportunities to reflect on their listening processes and practices. The role of the
teacher is very important, as the teacher not only guides the pupils through the process of listening, but also
motivates them and puts them in control of their learning.

The importance of finding effective strategies for teaching listening was demonstrated in research done by Hasan
(2000), Kim (2002) and Graham (2003, cited by Vandergrift (2007), who concluded that language learners perceive
listening as the most challenging skill to be developed. The grade of difficulty in understanding specific listening
input in L2 may generate in learners a feeling of frustration and anxiety.

B)Importance of Developing Listening Skills

Listening is probably the most important skill that people need to develop to acquire a second language since
it is the principal means by which learners receive linguistic input. However, it is found that this skill presents the
highest level of difficulty in teaching English as a foreign language to elementary grades. Rubin (1994), Dunkel
(1991), Rost (1990) and Anderson and Lynch (1988) emphasize that listening skills play a crucial role in
communication. Moreover, Oxford (1993) says that “listening is perhaps the most fundamental language skill”.
Richards (1983) cited by Brown (1994), who mentions a list with some micro skills useful for learners to acquire
effective interactive listening strategies. Some of these micro-skills were taken as criteria to develop listening in
this project: Retain chunks of language of different length in short- term memory, discriminating among the
distinctive sounds of English, recognizing reduced forms of words.[5]

Listening is the process of receiving attending and assigning meaning to aural stimuli. That is, listening is the very
first step for us to receive stimuli and then make responses to the external communication can also be regarded as a
problem-solving skill, whereas listeners are the problem solvers trying to analyze and decipher a series of signals
from the coming message.

It’s a highly integrative skill playing an important role in the process of language acquisition and facilitating the
emergence of other language skills. Listening, as Cohen (1988) stated, is taking in information from speakers,
acknowledging the speakers in a way that invites the communication to continue, providing limited, but
encouraging input to the talker’s response and carrying the person’s ideas one step forward. Furthermore, the
phonological system of the reading and writing combined.

Language is acquired by listening and oral communication is impossible without a listening skill that is much more
highly developed than the speaking skill serve as the basis for the development of speaking Additionally, listening
involves the interactive process of speaking and listening, and plays a critical role for both an individual to be able
to continue the discourse and a medium in the communication process.

It can also stressed that the key to achieving proficiency in speaking is the development of proficiency in listening
comprehension. Moreover, Rivers (1984) demonstrated that adults spend 40-50% of communication time listening,
25-30% speaking, 11-16% reading and about 9% writing. In other words, an adult spends more time on listening.
However, according to listening in communication than on the other three skills. It’s surprising that on the average,
people are only about 25 percent effective as listeners. Mueller (1980) indicated that listening is the least
understood of the four language skills and consequently the least well taught. Listening is frequently viewed, as it
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was claimed, as “an enabling skill, not worthy of attention on its own”. This concept leads people to believe
effective listening is instinctive and listeners will automatically understand spoken messages without specific
exercises and practice in this skill.
As a result, people make little effort to learn or develop listening skills and unknowingly neglect a vital
communication function. In response to the mistaken assumptions, this researcher strongly recommends that the
teacher teaches listening comprehension strategies and always integrate listening activities into a language
program.
Although the ultimate goal of foreign language pedagogy places stress on the development of four language skills,
in comparison with other three language skills, listening has long been the most ignored skill in language teaching.
In today’s language classroom, many teachers and learners view speaking as their priority and mistakenly believe
that the most useful method to acquire communicative fluency is to increase the opportunity to “talk” rather than to
“listen”. The significance and influence of listening have not received priority yet. Reason is individuals’ neglect of
the role of the listening skill.
First, some people are convinced that listening skills can be acquired automatically and learned in real-life settings
(Braxton, 1999). This mistaken notion, long rooted in people’s mind, reflects the partial reason why language
educators and learners don’t regard listening teaching and learning as an important skill in the classroom.
The importance of Extensive Listening is obvious in language learning L2 indicates that a large amount of
exposure to input, whether visual or aural, is vital for language acquisition. This suggestion seems to be supported
by researchers stressing the importance of quality input in language acquisition.
Cohen (1988) argues that humans acquire listening skills and language by understanding language that contains
structures slightly beyond their current level of competence: comprehensible input. He suggests that it is important
for the learner to listen to a large amount of spoken English that is relatively easy. Easiness, in his opinion, is
another key factor that helps the learner improve listening skills and language. Easiness and interest may be factors
that determine whether the learner is actively involved in listening, or not.
Motivation is considered main determinant of second/foreign language (L2) learning achievement. In the last
thirty years, there had been considerable amount of research done that explores on the nature and role of
motivation in the L2 learning process.
When a student shows little interest in some lecture, this attitude is referred as a lack of motivation. When the
problem is seen more deeply, we realize that the student’s lack of motivation is due to several factors. It is now
acknowledged that teachers’ teaching style affects to a large extent pupils’ interest and motivation. Although the
self-determination theory has concentrated its investigation on children and adolescents, the researcher considers
that the support/control is best illustrated at the university level. It seems more reasonable to discuss this issue at
the university since pupils who are young adults understand it and respond to it better.

In the investigation of motivation, one often wonders about the role played by such driving force in learning and
achievement. It is certainly not always easy to set the effects of motivation on learning. However, most pupils
who seem to display a low motivation towards their studies need to be shown how to enjoy their studies more, and
mainly how their teachers can enhance their motivation by means of some motivational strategies.

As a matter of fact, people may be motivated towards a certain number of things and may not be motivated
towards others. The same person can feel interest in and enjoyment for certain things and at the same time a lack
of interest towards others.

Motivation is an important factor in learning a second and foreign language. It is defined as the individual's
attitudes, desires, and effort define motivation as concerning energy, direction, persistence and equality-all
aspects of activation and intention [6].

Regarding motivation, the main findings of this study indicate that the use of student questions to promote
communication from diverse perspectives, taking into consideration student’s interests, teacher’s teaching style are
significant motivational tools.

C)Background of extrinsic motivation and instrumental motivation in an ESL classroom

Extrinsic motivation is perceived to attribute to pupils’ educational results under their own control (interested in
mastering an ESL topic) while instrumental motivation focuses mainly on the practical and functional use of ESL.
Extrinsic motivation and instrumental motivation have been regarded as important factors in ESL achievement
because pupils expand their efforts to learn ESL and achieve their goals. For example, international pupils residing
in the United States of America may learn English for academic purposes as well as for the purpose of integrating
with the people and culture of the country. For that, extrinsic and instrumental motivation are essential for the
successful acquisition of ESL. Thus, pupils are motivated because of the exigencies of having to learn a language
for a variety of purposes.
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ESL information generated both from observations and communications with other pupils. Interactive
listeners complete critical thinking activities by clarifying their viewpoints with accurate and rational knowledge to
demonstrate their understanding of the topic at hand.

This has direct pedagogical implications. For example, teachers could foster imagination by crafting writing
assignments where pupils write about TV shows, movies and discussion questions to stimulate student thought.
Also, choosing media with a connection to the unit topic serves as an integral part of the teaching unit, as
simulations and games motivate pupils in unique ways. For the purpose of using critical thinking for real-life
communication, teachers could establish a classroom environment which provokes pupils’ critical thinking and
forces them to ask questions about method and evidence (Pearce, Johnson, & Barker, 1995).

For example, pupils should be able to ask “what are the arguments based on?” in order to analyze supporting
evidence. This notion of language learning and acquisition could be successful in an intensive oral interaction in
ESL when employing questions as a way of presenting and eliciting language. Therefore, interactive listening deals
explicitly with ESL acquisition and, implicitly, with ESL learning. This means that pupils need chances to say what
they think or feel and to experiment with using language they have heard or seen in a supportive atmosphere,
without feeling threatened in order for language learning to take care of itself.

D)ESL Learning Strategies in Listening: According to Cohen, learning strategies refer to pupils’ behaviors and
techniques they adopt in their effort to learn a second language which is influenced by their motivation, cognitive
style, and personality, as well as by specific contexts of use and opportunities for learning.

E)Learner autonomy in Listening: In interactive listening, pupils’ motivation increases whenever they are given
opportunities to take initiative in their learning which eventually boosts their confidence and abilities to learn ESL
more effectively. Therefore, giving pupils opportunities to engage in a class discussion, to ask questions and to
constructively argue their viewpoints based on questions raised by classmates becomes beneficial for their
vocabulary acquisition [7].

This view suggests that class discussions are crucial resources of ESL learning because they involve listening as
well as speaking. Therefore, ESL scholars should be more considerate of the richness of class discussions in their
research. This means that ESL teaching and learning ought to be geared towards the development of attentive
listening. Pupils need to have varied opportunities in which they could choose the activity that best fits their
interests and their style of learning, and increased use of autonomy-supportive behaviors so that all pupils have an
opportunity to become involved in a way that is most comfortable for them.

F)Barriers to Effective Listening: Motivation and attitude is the greatest deterrent to effective listening. We hear
what we want to hear and we don’t hear what we don’t want to hear. Without the proper attitude or motivation
there is no possible way we will hear, let alone comprehend what the other person is communicating.

As Cohen suggests, many people are ineffective listeners because of a lack of concentration and attention. One of
the greatest deterrents to concentration and attention is the mistaken assumption that we can do two things at the
same time. The classic example is the person who believes that we can read and listen at the same time.
Naturally, nothing is further from the truth. Outside distractions such as phone calls, nearby conversations and
people walking by can all easily distract us. It is important to realize that to listen effectively we need to
concentrate and ignore distractions. Many people possess negative attitudes toward listening. To them, listening is
a passive, compliant act. This is usually considered to be the most obstinate barrier to effective listening. The
reason for this is that we are taught to believe that listening is a passive act. Something that other people do, but
not ourselves. We believe that talk is power; when we have “the floor” we are in control. Ironically, the reverse is
the truth. True power is in listening. When we truly listen to others, they tell us how to best approach them in
meeting their needs.

Experience and background have a great bearing on how good a listener we are. As an example, in order to
understand speakers with good vocabularies we must also have a similar vocabulary. If we don’t, we can either
ask the speaker to explain the point or tune them out. Unfortunately, many take the later course.

Where we choose to communicate, that is the listening setting, has a great bearing on how effectively we listen. If
we are trying to listen near sources of external distractions, our attention and concentration will be severely
challenged. Another ingredient in a positive setting is allowing for an appropriate “personal space”. If we are too
close to the speaker, it will violate the listener’s space. Finally, the environment is important. If it is too hot, cold
or another affecting quality, the surroundings will distract from the speakers message. Many ineffective listeners
use their emotions to classify or prejudge the speaker. This tends to distort the message positively or negatively.
They prejudge the speaker solely on their image. The speaker can be classified as “one of us” or “one of them.”
Our beliefs and values also determine how well and how objectively we listen to the message content. When we
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became too emotionally involved with the content of the message or the speaker, we will systematically distort the
message. Day dreaming and fantasizing are perceived by many psychologists and psychiatrists to be a healthy
aspect of life. However if we can’t control how often and when we do it, it can be extremely detrimental to our
listening effectiveness and to our emotional health. As was noted earlier, the reason for daydreaming and
fantasizing during the listening process is the fact that people think nearly four times as fast as they can speak.
This disparity is used by the skilled listener to their advantage and as an opportunity to let the ineffective
listener’s mind wander. Certain speakers have a much easier delivery than others. Listeners feel more comfortable
when the speakers pace is compatible with theirs. There is a potential for obvious listening problems among
people of different delivery styles and listening preferences. A standard response for speaker - listener
incompatibility is for the listener to “tune out” the speaker or distort the message. The listener however, can train
to increase attention and concentration when confronted with these styles. Finally, Hunsaker and Alessandra
suggest that one of the simplest barriers to overcome, but most ignored, is the lack of learned listening skills.
Awareness and knowledge of the previously noted barriers as well as the motivation to overcome them. They
report that above all, however, the most effective way to overcome the lack of listening skills is to increase
motivation to become a better listener [8].

They hypothesize that when people are free to choose to perform an activity, they will seek interesting situations
where they can rise to the challenges that the activity presents. By striving to meet these challenges, learners
develop a sense of competence in their abilities.

Cohen (1988) says that no single phenomenon reflects the positive potential of human nature as much as extrinsic
motivation, which is defined as the inherent tendency to seek out novelty and challenges, to extend and exercise
one's capacities, to explore, and to learn. Developmentalists acknowledge that from time of birth, children, in
their earliest and healthiest states, are active, inquisitive, curious, and playful, even in the absence of rewards. The
whole construct of motivation describes this natural inclination toward assimilation, mastery, spontaneous
interest, and exploration that is so essential to cognitive and social development and that represents a principal
source of enjoyment throughout life.

Self-determination approach to motivation refers to motivation to perform an activity simply for the pleasure and
satisfaction that accompany the action. These feelings of pleasure are derived from fulfilling innate needs for
competence and self-determination.

G) Motivation and Learning Strategies: Bacon and Finnemann (1990) investigated the relationship between
attitudes, motives, and strategies of university foreign language pupils. The results revealed that motivation played a
role in the choice of strategies. Pupils who were not instrumentally motivated used more global/ synthetic strategies,
but avoided the use of decoding/analytic comprehension strategies.

Oxford and Ehrman (1995) examined the relationship between language learning strategies and factors such as
proficiency, teacher's perception, gender, aptitude, learning style, personality type, ego boundaries, motivation and
anxiety. They found a significant correlation between learning strategies and total motivation.

A significant correlation was also found between strategies and intrinsic motivation. The use of metacognitive
strategies was positively correlated with intrinsic motivation. Braten and Olaussen investigated the relationship
between motivational beliefs and use of learning strategy among Norwegian learners. It was found that when pupils
perceive intelligence as a relatively important quality, they tend to use more learning strategies.

Vandergrift (2005) examined the relationships among motivation, metacognition, and proficiency in listening
comprehension. Participants were 57 adolescent learners of French who completed two questionnaires. A
motivation guestionnaire assessed student responses to three orientations related to motivation:, intrinsic, and
extrinsic. A metacognitive awareness guestionnaire assessed the metacognitive strategies used by pupils when
listening to authentic texts in French. Most strategies correlated negatively with motivation. A significant correlation
was found between intrinsic motivation, extrinsic motivation, and use of strategies, but there were more significant
relationships between these listening strategies and intrinsic motivation than in the case of extrinsic motivation.
Without a doubt, there are still so many things to be done when it comes to conducting research on motivation. In
the end, the voluminous amount that might come from studies related to the said topic would further enhance how
teachers practice their profession and how pupils acquire and process knowledge in general.[9]

5 Disscussion

What is the role of comprehension in developing the listening skills of the pupils? Comprehension plays a
great role in raising listening skills of the pupils. It is an invisible power which pushes them to learn more, and it
leads to accomplishment of their set goals. While reading feedbacks of the pupils about those conducted 6 lessons,
the researcher discovered that there is really huge effect of motivation and it reflected in their opinions. The effect
can be seen in the result of this investigation.
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How significant is the function of topics to push the pupils to interested in to improve their listening
skills? Topics do the function of obtaining positive or negative consequences of targeted learning task. If the topic
attracts the attention of the learner, it means that almost 20 % of motivation is given to him/her. It is obvious that a
person learns the thing with a great interest if the topic magnetizes the attention of the pupil.

Is there correlation between interested topic and the result in obtaining developed listening skills?
Interested topics have influence to develop listening skills of the pupils. If they listen to the tracks, watch videos,
listen to the songs or participate in the trainings which are in the theme interesting for them, then the results will be
as high as they are expected. All in all, the researcher came to the conclusion that comprehension plays a
significant role in developing listening skills of the pupils.

6 Conclusion

The journey of writing and conducting this study has been stimulating, challenging, and most of all very and
fulfilling and informative. The researcher identified that the function of comprehension in developing pupils’
listening skills is noticeably enormous because this unseen strength pushes them to discover new high peaks of
knowledge world. It is recognized by the researcher while conducting the investigation that not only extrinsic
motivation guarantees comprehension to have raised skills of the pupils, but also they should have intrinsic type of
motivation, strong wish and set goal to enhance on their listening skills. Extrinsic motivation may build the firm
foundation to all next processes in comprehension. As far as the researcher is concerned, types of topics and rate of
their interesting, average interesting and uninteresting have major influence to attract the attention of the pupils to
work on their listening skills. Interest and desire of the pupils towards doing the listening task comes into being
automatically if the topic is intriguing, comprehensive and universal. The researcher faced some drawbacks while
holding the research:

. There is still an understanding or fear in some pupils’ mind that they are not able to develop their
listening skills and it is really challenging to motivate them to do this and to persuade them that they can
improve it;
° Listening lessons should be paid more attention and it requires more practice;
° Range of topics for Listening lessons should be chosen appropriately according to the interest and
level of the pupils.
All points considered, the researcher suggests this study to be used beneficially by teachers or other researchers in
the forthcoming future. The researcher has put the aim of continuing investigating this very issue more broadly and
completing it perfectly in the next process of her studying.
On the whole, conducting this study was a wonderful, innovative and inspiring experience.

References
[1] Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum
Associates,
[2] Morley, Joan (1991). "The Pronunciation Component in Teaching English to Speakers of Other Languages."

[3] Wolvin, A.D., & Coakley, C.G. (1996). Listening (5th ed). Dubuque, 1A: Brown and Benchmark.

[4]Gregory L. Rynders (1999) Listening and Leadership : AStudy On Their Relationship Executive
Leadershiphttp://www:.usfa.fema.gov/pdf/efop/efo29219.

[5] JackC.Richards Listening Comprehension: Approach, Design, Procedure First published: June 1983

[6] Deci, E. L., & Ryan, R.M. (1985). Intrinsic Motivation and Self Determination in Human Behavior. New York: Plenum
Press.

[7] Baumfield, V., & Mroz, M. (2002). Investigating pupils’ questions in the primary classroom. Educational Research, 44(2),
129-140.

[8] Hunsaker, P., &Allessandra, A., (1986). The Art of Managing People.New York: Simon & Schuster Inc.

[9] Vandergrifi,L/ 2005 ‘Relationships among Motivation Orientations, Metacognitive Awareness and Proficiency in L2
Listening’, Applied Linguistics 26: 70-89.
[10]  Muira.X. Applying authentic materials in teaching listening.2018/12/29.Monographs on pedagogy.Vol.18/1 str.18-27.

[11] Khakimova.Munira Key factors affecting language acquisition development of EFL learners.(2019/4) Jurnal “Nauka I
obrazovaniya”Vol.53N\e7 str.141-144.izdatel. Moskva-2019.

63



Volume 1, Issue 1  GERER, JOURNAL
; ; S0 T OF SOFTWARE

Published: 21.01.2025 ' ENGINEERING AND
S APPLIED SCIENCES

The element of digital technologies : mobile application , scientific progress
development impact and effect

Dilnoza Pazilova orcid : 0009-0007-5389-705X
e-mail: pazilovadilnozal014@gmail.com
University of Tashkent for Applied Sciences, Tashkent,100000,Uzbekistan

https://doi.org/10.5281/zenodo.14764354

Abstract : This scientific article uses a mobile application as an element of digital technologies. In this article, a simple and
understandable method of creating a program based on the visual programming method and an example of an assessment
method via messengers is presented. The results of this method can be seen in the form of a statistical analysis in the form of a
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1 Introduction

With the development of digital technologies , in particular, mobile applications play an important role in the
modern educational process. Mobile applications create new opportunities in the field of education and help make
the process of acquiring knowledge more effective and interesting for students. Diversification of teaching and
learning methods, as well as the ability to meet the individual needs of students, require the use of mobile
applications in education. Mobile applications, in addition to influencing the development of science, turn the
educational process into an interactive and convenient environment for learning. They provide students with the
opportunity to consolidate their knowledge, assimilate new information and self-assessment. At the same time,
mobile applications serve as a convenient tool for teachers to plan lessons, monitor and assess student progress.
Knowledge and skills acquired through mobile applications in education serve as a solid foundation for students'
future scientific activities. Mobile applications , as well as teaching methods innovative in a way to update help
They give students certain topics study in the process interactive elements add through mastery level to increase
service For example , the game using elements (gamification) education process interesting and attraction doer to
do It is possible . It is yours . In turn , the students motivation increases and knowledge to take was their interests
Also , mobile applications education to resources to enter makes it easier . Students and teachers desired at any
time , at any time in place necessary to the information has to be to the possibility has Students own their time
effective management to the possibility has to be , to be knowledge reinforcement and expansion for additional
from materials uses possible .

Mabile applications also help students social interactivity to increase help gives . Students each other with
idea exchange , problems together solution to do and mutual help to give to the possibility has They will be . This is
their own in turn , collective work skills to develop service does this and modern work in the market very important
. Of these all mobile applications through education process efficiency increase , individual needs of students
satisfy and to the development of science positive impact show for important are factors . Therefore , mobile
applications education in the field strategic accordingly application necessary , because they not only knowledge to
take process makes it easier , but students in the future successful activity to conduct prepares .

2 Materials to take technology and research method

This pilot test, in which an innovative method of using mobile applications (telegram bots) and social
media networks was used in the teaching of one of the specialized subjects in higher education institutions,
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“Introduction to Web Programming”, was conducted with the group of K12201S07A students of the
correspondence course, one of the subjects under the Department of Computer Engineering, Faculty of Information
Technologies, Tashkent University of Applied Sciences. An example of an innovative teaching method is given
below:

Visual Programming Method : Visual programming tools allow students to develop algorithmic skills
based on basic knowledge.

Using the visual programming method sample
Topic : Working with strings, arrays, and files in PHP
Lesson Objective :

1. Developing Algorithmic Thinking: Using visual programming tools to develop students' understanding
of algorithms.

2. Motivation: Increasing students' motivation to learn programming, using social media interfaces.
3. Practical Skills: Learn how to work with strings, arrays, and files in PHP.
Required resources:

- Visual Programming Tool: A platform that supports visual programming for PHP (e.g. Scratch, Blockly,
or a dedicated web interface).

show the visual programming interface and examples .

- Computers: One per student or group, with access to a PHP development environment.
Lesson Structure

1. Organizational structure (10 minutes)

- A brief explanation of how visual programming helps you understand complex concepts.

- A discussion about the importance of PHP in web programming and how it can be used on social media
platforms.

2. Theoretical part: Demonstration of Visual Programming ( 20 minutes)

Show students how to create simple PHP scripts using a visual programming tool :

- String manipulation: concatenation, length determination, and substring replacement :

Substrings Substring Replacement:
¢ Inline known one part change for From the str_replace

function we use :
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Show array operations : create, access , and modify arrays :

Accessing Array Elements :

e Array to the elements indexes through entrance possible .

The array Modifying Array Elements :

e Array elements change for index we use .

3. Creating a Simple PHP Script (30 minutes)
Tasks for the group :
- Create a visual program that accepts a string and an array entered by the user.
- Perform operations such as finding the length of a string, reversing it, and sorting an array.
- Display results in a social media interface.

5. In this lesson, students were introduced to the basic principles of working with strings and arrays in the PHP
programming language. We covered string manipulation operations such as concatenation, length determination,
and substring replacement, as well as the processes of creating, accessing, and modifying arrays. These skills will
make it easier for students to understand and apply the programming process, and will also help develop
algorithmic thinking.

One of the important aspects of the final part of the lesson is to activate the students. The teacher can ask
open-ended questions to encourage questioning and discussion, for example:

- "What do you think is the importance of string manipulation in programming?"
- "In what situations can you use arrays?"

- "In your opinion, what are the advantages of the PHP programming language?"
Such questions allow students to discuss and apply what they have learned.

Discussing how the skills learned in class can be applied to real-world projects, especially those related to
social media platforms, encourages students to put what they have learned into practice.

1. Creating content for social media:

- Students can use their PHP skills to create applications to manage posts on social media platforms or to
interact with users. For example, using arrays to store and display comments submitted by users.

2. Data analysis:

- PHP allows you to create programs to analyze social media data using strings and arrays. For example,
analyze user comments to determine which posts are generating the most interest.

3. Interactive web applications:
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- Students can use PHP to create social media interfaces and use arrays and files to manage user data. This will
allow them to improve their programming skills and solve real-world problems.

This hands-on experience provides students with new opportunities to apply their skills in practical projects,
stimulating their interest and motivation in the programming process.

Rating:

- Group Presentations: Each group presents their visual program and provides a logical explanation of their
code.

This course design integrates visual programming to make learning PHP fun and practical, encouraging
students to apply their skills in real-world settings.

3 Results of experiments conducted at University of Tashkent for Applied Sciences

Table 1
Control groups
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Figure 1. Diagram of the results of the experimental tests conducted at the Tashkent University of Applied
Sciences
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4 Conclusion

In an era of rapid development of digital technologies, the importance of educational tools is high: the use of
mobile application-based systems in the implementation of tasks allocated for independent learning in the subject
of introduction to web programming provides effective approaches to involving students in practical programming,
forming project instructions through the creation of small programs. This develops students' practical skills and
leads to the strengthening of their independent thinking and creative approaches in the field of information
technology.

Based on the emerging trend in the development of computer and information and communication
technologies, the organizational and technological conditions for teaching general professional subjects in higher
education institutions, and the study of educational regulatory requirements for the mastery of general professional
subjects, the following number of contradictions were identified in higher education institutions related to the need
for students to master modern technologies:

One of the main goals of the program, created for the social network Telegram (messenger), is to create great
opportunities for improving modern educational technologies based on scientific views on student assessment. The
results of the experimental tests obtained will contribute to the improvement of science and the development of
innovative pedagogical and technological skills of teachers, as well as the development of students' information
literacy skills.
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Abstract : The rapid development of science and innovative technologies has a positive impact on all aspects of society, but
this process also creates a number of modern problems. This work considers such pressing issues as environmental protection,
ethical issues in the use of artificial intelligence, and the social consequences of genetic engineering. At the same time,
effective solutions are analyzed, such as the use of renewable energy sources, the creation of fair regulatory systems, and the
use of interdisciplinary approaches. The study emphasizes the importance of global cooperation and the need to increase
technological literacy, and also shows ways to reduce risks so that innovations serve the benefit of humanity.

Key words : Artificial intelligence , genetics research , global , environmental , information safety strategies

1 Introduction

Science and innovative technologies have reached a stage of development unprecedented in the history of
mankind. Today, technologies have a positive impact on all aspects of society. However, this process is not
without problems. This article discusses the problems associated with modern technological development and their
possible solutions.

2 Modern problem research method of science and innovative technologies

Global trends in modern education. Globalization of education, the process of economic, political, cultural
integration and unification of education throughout the world in recent decades, its expansion. The
internationalization of education beyond the borders of national education systems and the formation of a single
educational space and market for educational services. Popularization of education. Democratization of education.
Educational technology. The age-old importance of education in the development of human capital as a key factor
of economic growth. Continuous and life during education to get . Talents for of competition intensification . The
world leader universities strategic development main directions. In Uzbekistan science develop on the way
problems and science and scientific activity of the field main directions .

69


https://orcid/
https://orcid/
mailto:nargizamatem@gmail.com
https://doi.org/10.5281/zenodo.14764484

. 2. Artificial
1.Environmental Intelligence and
protection Ethical Issues

3. Genetic engineering

Technological development is causing global environmental problems, including climate change, resource
depletion, and increased waste. Production release processes and energy sources pollution level reduce necessary .

Acrtificial of artificial intelligence (Al) technologies wide application moral and legal problems For example ,
S| decisions acceptance in doing human rights non-destructive need . That's why for moral norms formation and
order to put mechanisms working exit important .

Genetic research health in storage new opportunities created although , genetic engineering humanity future
for danger to give birth possible . These technologies social and moral impact meticulousness with to be studied
necessary .

3 Solutions of modern problems in science and innovative technologies

Science and innovative technologies in the field development of life various to the fields positive impact
shows . However, this changes serious also causing problems is releasing . Below modern problems and their
solutions analysis will be done .

Again recovering energy Sources : Sun , wind , and bioenergy such as energy from sources use expand .
Waste again work Technologies : Innovative waste management systems current to do .“ Green technologies
Development : Ecological clean products working to release encouragement .

Acrtificial intellect in the field international legal mechanisms working exit and moral norms current to do.
Worker of strength new to technologies adaptation for again preparation courses organization Transparency
Increase : Artificial intellect decisions transparent and understandable to be to provide .

International biotechnology Rules : Genetic engineering control to do at a global level for standards Create .
Biotechnologies to practice from entering before far term consequences carefully study .

The public aware to do : Genetic changes and their consequences about wide information to give

Technological literacy Education : in systems modern technologies to understand related courses current

Information safety Strategies : Cyber threats reduce for new security systems create

Stable Infrastructure : Technological infrastructure everyone for equal use opportunity to provide .

Digital the economy Development : Innovation all social layers for benefit to bring to provide .

Global cooperation Development : Technologies stable to develop redirect for interstate cooperation
strengthen .

Small business Encouragement : Innovative startups support .
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4 Conclusion

Science and of technologies development of humanity many problems solution to do possible . But this
process caution and requires responsibility . The environment protection to do , social inequality reduce , and of
technologies safety provide modern society priority tasks Global cooperation and interdisciplinary approach this
problems solution in doing important place The sun , the wind and water from energy use through carbon waste
reduce It is possible . It is not only ecological problems solution to do , maybe of resources far term also serves the
stability does .

Innovative technologies order eater international legal mechanisms working exit This process is important
artificial intellect and genetic engineering in the field moral problems reduces .

Modern problems solution to do for biology , physics , computer science , social studies sciences such as
various directions combined interdisciplinary approaches efficiency increases .
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