
Introduction. In the National Program for Personnel 
Training [1], when it comes to the problems of 

the education system, there is a lack of material and 
technical base and quality manuals, scientific literature 
and modern technologies. In our opinion, it is desirable 
for us to introduce and introduce the innovations 
and achievements in the educational system of 
the developed countries of the world, to reform the 
educational system of all educational institutions and 
universities, to develop and apply them on the basis of 
modern technologies. This issue will undoubtedly play 
a promising role in forming one of the strategic goals. 
In order to fulfill this task, it is necessary to consistently 
continue the process of computerization of the 
education sector, which began in the early years of 
independence in our country, because the continuous 
scientific and technical development, including new 
generations of computers and a consistently improved 
methodological software, are required [9]. As you 
know, the computerization of the education sector 
consists of two components, the first one is material, 
second, intellectual. The tangible component consists 
of computers directly equipped with electronic learning 
monitors, electronic projectors, and training classes 
at the level required to be used locally. However, no 
matter how modern or high the cost of this tangible 
component, it does not work or will be ineffective with a 
good, affordable and specialized software.

Therefore, secondly, there is a high demand for 
the intellectual component, and they are naturally 
expanding and harmonious with the content. Subjects 
of this process can also be divided into two categories: 
students or teachers [5]. Educational resources that meet 
time-requirements. An original material base (classrooms, 
laboratories, libraries, etc.), computer classes, highly-
qualified teachers are involved in the learning process to 
build knowledge, skills and creative abilities [8].

This article discusses the narrow perception of 
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the term “technology integration” and considers 
that such a perception is likely to result in a poor use 
of technology for instructional purposes. The scope 
of technology integration is examined with a view 
of showing its relationship with pedagogy. It should 
be noted that technology, which is used to facilitate 
learning, is part of the instructional process and not an 
appendage to be attached at any convenient stage 
during the course of instruction. Technology integration 
not only involves the inclusion of technical artifacts 
per se, but also includes theories about technology 
integration and the application of research findings 
to promote teaching/learning. It is not restricted to 
the mechanical application of various new computer 
hardware and software devices during the process of 
instruction. It should include the strategies for selecting 
the desired technologies, skill to demonstrate how the 
selected technologies will be used, skill to evaluate 
such technologies, as well as the skill to customize the 
use of such technological skills in a way that addresses 
instructional problems [10]. The decision on the selection 
and use of technology for instruction should be made 
at the onset – when the instruction is being prepared, 
not in the middle or at the conclusion of the instruction. 
The objective and method of instruction including 
technology and outcomes of instruction should be 
specified at the planning stage. This point is illustrated 
by Diaz & Bontembal [12]: “- Using technology to 
enhance the educational process involves more than 
just learning how to use specific piece of hardware and 
software. It requires an understanding of pedagogical 
principles that are specific to the use of technology in 
an instructional settings…Pedagogy-based training 
begins by helping teachers understand the role of 
learning theory in the design and function of class 
activities and in the selection and use of instructional 
technologies (pp. 2 and 6).” The relationship between 
instructional technology and pedagogical concepts is 
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considered with a view of assisting teachers to recognize 
the impact of such a relationship in an educational 
inquiry. Technology integration is complex and is made 
up of processes of interconnected activities[10]. The 
essence of this article is to explore those processes and 
to encourage teachers and those connected with 
technology integration to be reflective practitioners. 

The Scope of Instructional Technology. In modern 
conditions, the most effective way to increase the 
effectiveness of the education is the creation of 
interactive teaching methods. What are the interactive 
methods? How do they have didactic potential? What 
are the benefits that effectively used interactive methods 
in the learning process? Here’s a brief answer to these 
questions. The concept of “Interactive” is expressed in 
English language as “interact” (“interact"), meaning 
“inter” and “act” from the linguistic point of view.

Interactive learning is a learning based on the 
organization of students' interaction in the pursuit of 
knowledge, skills, qualifications and the development of 
specific ethical qualities.

Interphase students have knowledge, skills, 
competence and specific ethics have the capacity to 
work together on the basis of mutual co-operation in 
the pursuit of quality assurance. From a logical point of 
view, interactions represent, first and foremost, the social 
aspects of dialogue, dialogue and interaction.

From a logical point of view, interactions represent, 
first and foremost, the interaction of social actors with 
dialogue, interaction based on activities.

Everyone in the field of education is well aware 
that traditional education is based on dialogue and is 
organized in the following relationships (in Figure 1):

The interactive TT is based on the key stakeholders 
in the learning process - the cooperation between 
teachers, student and student groups, the opportunity 

Fig.1. Conversation in traditional education
to exchange views, to have free thinking, to express 
their personal opinion, to seek solutions in problem 
situations, the student-student group, respect, mutual 
understanding and support of each other, the sincere 
unosabatda be described, such as a spirit of unity.

Interviewing is facilitated by the following individuals:
Technology in education is commonly defined as a 

technical device or tool used to enhance instruction. 
According to Lever-Duffy, McDonald, and Mizell [3] 

Fig.2.  Interview with Interactive TT (Dialogue)

“educational technology might include media, models, 
projected and non-projected visual, as well as audio, 
video and digital media.” These authors claim that 
some “educators may take a narrower view” and are 
likely to “confine educational technology primarily to 
computers, computer peripherals and related software 

used for teaching and learning” [pp. 4, 5]. This definition 
does not take into consideration the pedagogical 
principles upon which the applications of various 
technologies into educational inquiry are based. Such 
a definition is narrow because it isolates technology 
from pedagogical processes that it is intended to 
support. It does not connect instructional technology 
with the learning objectives, methods of instruction, 
learning style and pace of learning, assessment and 
evaluation strategies, including follow-up procedures. 
Specifically, technology integration should incorporate 
the technological skill and ability to use pedagogical 
knowledge as a base for integrating technology into 
teaching and learning. This implies that teachers should 
develop strategies to motivate students to keep them 
focused as the instruction progresses and to consider 
that different students prefer different learning styles 
and that they learn at different rates.

It is important that teachers use a variety of teaching 
methods, and students must be taught to use the newly 
acquired knowledge and skill as well as to critically 
evaluate and modify such knowledge. In other words, 
teachers should be able to engage students in an 
exploratory learning experience which is designed to 
stimulate thinking. According to Bruner [3], the essence 
of teaching and learning is to help learners acquire 
knowledge and use the knowledge they have acquired 
to create other knowledge. Bruner [3] eloquently states: 
“To instruct someone ... is not a matter of getting him 
to commit results to mind. Rather, it is to teach him to 
participate in the process that makes possible the 
establishment of knowledge. We teach a subject not to 
produce little living libraries on that subject, but rather 
to get a student to think mathematically for himself, to 
consider matters as an historian does, to tak e part in 
the process of knowledge-getting. Knowing is a process 
not a product.” This can imply that teaching software 
skills without consideration to the basic foundation 
knowledge that justifies their application is likely to result 
in rote memorization of disjointed information on various 
technologies used. Ausubel [2] claims that this type of 
teaching method is likely to lead to forgetfulness.

In a broad sense, technology integration can be 
described as a process of using existing tools, equipment 
and materials, including the use of electronic media, 
for the purpose of enhancing learning. It involves 
managing and coordinating available instructional 
aids and resources in order to facilitate learning. It also 
involves the selection of suitable technology based on 
the learning needs of students as well as the ability of 
teachers to adapt such technology to fit specific learning 
activities. It calls for teachers’ ability to select suitable 
technology while planning instruction. It also requires 
teachers to use appropriate technology to present and 
evaluate instruction as well as use relevant technology 
for follow-up learning activities. Such a broad definition 
of technology in education will help teachers develop a 
rational approach toward technology integration. 

Problems of Technology Integration. Human 
technology, which is a component of the Technical 
Knowledge Objective, relates to labor, technological 
processes, materials, and human experience. The 
diagnostics of vocational training teachers are 
defined as the technical component of integration 
in the process of teaching and the content of the 
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engineering component, which is the subject of 
diagnostics and training, of the teacher. Thus, the 
integration of pedagogical and technical knowledge is 
largely achieved through special methods of teaching 
various technical subjects. The relationship between 
methodology and non-pedagogical sciences to 
different components is not the same. The most current 
issues are the content of teaching in this subject.

One of the peculiarities of this activity is the 
integration of pedagogical and technical knowledge, 
taking into account the essence and content of the 
teacher's professional activity.

The study of Leh [15] reveals that teachers admitted 
“they did not resist technology per se but agreed 
that they could not fully integrate it into their own 
practices because of the organizational, administrative, 
pedagogical, or personal constraints” (p. 19). Leh claims 
that the teachers acknowledge, “technology was more 
of a problem with multiple facets rather than a solution 
…”. Defining instructional technology in broad spectrum 
helps educators, especially inexperienced teachers, 
understand the pedagogical issues to be considered 
when using technology to enhance the process of 
teaching and learning. Leh [15] also calls for the “the 
national organizations involved in teacher standards to 
recognize that teachers need to … develop a foundation 
upon which to build their understanding of technology 
integration (p. 46). Technology should not be treated 
as a separate entity but should be considered as an 
integral part of instructional delivery. 

The teacher should be able to assess the 
appropriateness of any technology used for teaching 
and learning in relation to specific instruction. The 
teacher should also consider how the technology 
selected fits into the objective of the lesson, methods 
of instruction, e valuation, The Journal of Technology 
Studies 68 feedback and follow-up initiatives. Such 
consideration will provide teachers the opportunity 
to reflect on their practice and reduce the tendency 
to integrate technology into teaching and learning in 
a mechanistic way. Fletcher [1996] has provided an 
interesting scenario to show that technology integration 
should be grounded in sound educational practices:

 In teaching and learning, technology should be 
applied as a process rather than as a single, isolated 
and discrete activity. The American Heritage Dictionary 
defines process as “a series of actions, changes, functions 
bringing about a result.” Technology in education is 
not a mere object to be introduced into teaching 
and learning activities at will without considering basic 
principles of learning and sound teaching methodology. 
Therefore, to assume that educational technology is an 
object that can be used and detached at any time is 
a false assumption because educational technology 
is not applied in a vacuum. It is guided by learning 
principles about ho w individuals learn and ho w the 
y retain the knowledge and skill they have acquired. 
It is also based on the students’ expectations of the 
outcome of learning and how the outcomes could be 
applied to enrich practical life experiences. Therefore, 
technological application should be based on sound 
teaching and learning principles to avoid teaching 
hardware and software technologies in an isolated 
manner. Technologies used for instructional delivery 
should form part of the cohesive components of 

instruction; they should not be detachable objects.
 An ongoing action research project has shown 

that most in-service teachers have a narrow view of 
technology integration. When they were asked to 
briefly state why they need to appl y technology in their 
teaching, most of the student teachers (70%) maintain 
that it is a tool for instruction; they fail to relate it to 
pedagogy or identify how it will help them to improve 
their teaching or facilitate learning. An educator 
who does not understand the purpose of technology 
integration or how it could be applied is less likely 
to achieve success in a technology-based learning 
environment. Eby J.[13] warns that “technology could 
not support learning without teachers who know how to 
use it and integrate it into subject-specific area.” 

From the point of view above, we must first of all 
say that we need to expand the scope of technical 
thinking, which has been studied for many years by 
students in the process of integrating technology into 
teaching and learning. The use of a wide range of 
computer techniques and devices for the limited use 
of technology to support the education system requires 
direct technical thinking.

Technical thinking is a complex of intellectual 
processes and their results, which provide the solution of 
technical and technological activity issues (engineering, 
technology, which is the repair and maintenance of 
devices and others). An analysis of sources of technical 
thinking has helped us to identify the following features: 
technical thinking can be seen in technical issues solving 
and understanding; It has a technical thinking structure, 
which includes conceptual, imaginative, practical [4], 
technical knowledge of language, and speed [11] 
components; technical thinking implies the existence 
of a system of knowledge and skills appropriate to the 
ongoing activities; technical thinking is the operational 
part of the technical ability.

Technical thinking is also shaped by thinking 
processes like analytical thinking (analysis, synthesis, 
generalization, comparison, abstracting, classification, 
etc.). Its uniqueness is that the above-mentioned 
operations in technical activities are carried out in 
technical materials.

We have summarized the results and took into 
account the cardinal changes in the recent years in the 
world of technology, the seven-component structure 
of the technical thinking as an integral system of 
technical teachers (motivation, efficiency, knowledge, 
conceptual, imaginative, practical, reflexive), the 
interconnection of its components, and the role of each 
of them when implementing intellectual processes with 
technical objects (Figure 3).

Based on this, teachers have identified the following 
components of technical thinking, formed in students. 
They are motivational, fast, technically proficient, 
conceptual, imaginative, practical and reflexive. The 
essence and function of these components in the 
technical thinking are the motivational component of 
technical thinking that defines the need for technical 
activity and needs of the person, as well as the need for 
knowledge and skills acquisition in technical activities 
and motivation to learn in the field of technology.

Integration of technologies requires the rational use 
of the technical thought structure in students, including 
the consideration of issues related to education and 

ИРРИГАЦИЯ ВА МЕЛИОРАЦИЯ

№2(3).2019 Journal of “Sustainable Agriculture” 
13

HIGHER EDUCATION. PEDAGOGY



Fig.3. The structure of technical thinking in students
training, development of learning objectives, selection 
of teaching methods, feedback and evaluation, 
evaluation strategies. 

A comprehensive study of technology integration 
creates a basis for teachers to further the educational 
process in the audience.

Convenience - is understood as correcting or routing 
the work quickly and in a timely manner, problem 
solving, and other capabilities.

Knowledge of the technical language is related to 
the adaptation of schemes and drawings to the existing 
details and devices.

The conceptual component - the technical concepts 
- conditional definitions in schemes, special concepts, 
conditional graphic-symbolic characters in various 
schemes and drawings.

An illustrative component - an ability to visualize 
complex systems of images and to create them.

The practical component - the experimental 
investigation of the results.

Reflexive component - refers to the idea of self-
observation, self-awareness, understanding of the 
individual's actions and their rules, understanding of 
internal psychological acts and situations by the subject.

Relationship between Technology in Education and 
Pedagogy. A major part of the problem related to 
technology integration is that most educators have not 
addressed the pedagogical principles that will guide their 
use of technology for teaching and learning. The intricate 
relationship between technology and pedagogy has 
not been adequately explored. As teachers explore 
the process of technology integration and search for 
ways that it can be effectively accomplished, they will 
develop the rationale to examine the appropriateness 
of the technologies they are using and whether such 
technologies are compatible with their lesson plan 
and learning outcomes. The process of exploring the 
relationship between technology in education and 
pedagogy will encourage critical thinking on the part 
of teachers as the y practice technology integration. 
Bazeli [7] argues: That thinking critically involves our 
recognizing the assumption underlying our beliefs and 
behaviors. It can give justifications for our ideas and 
actions. Most important, perhaps, it means we try to 
judge the rationality of these justifications.  The authors 
of this paper have observed that during the course of 
their teaching, education students were asked to discuss 
why they would like to use technology for teaching and 

learning. A great majority of them said that they use 
technology (more specifically computers) for instruction 
because it helps teachers to teach and students to 
learn. This response is too general and does not convey 
an in-depth understanding of technology inte gration. 
These students fail to articulate in any meaningful way 
how technology can be used to improve learning. Their 
response does not capture the intricate relation - ship 
between pedagogy and technological resources. 
Lack of appropriate guidelines limit teachers’ use 
of technology for instruction, and limits their desire 
to explore the use of technology beyond basic 
applications. Ismailova [6] argues that “computers 
can be a powerful metaphor for understanding many 
aspects of the world.” However, she states “it enslaves 
the mind that has no metaphors and few resources to 
call on - the mind that has been educated with only 
facts and skills”. It is important that practicing teachers 
and in-service teachers recognize that technology in 
education is considered part of pedagogy. 

Technology should be implemented in the classroom 
only if its role in a given instruction is determined along 
with pedagogical issues related to a given instructional 
task. The role of technology in education can only be 
determined if teachers who implement technology at 
the classroom level are involved in technology decision-
making because teachers have the responsibility of 
facilitating instruction. Mable et al. [14] argue that 
school administrators make decisions about technology 
training without consulting teachers who will integrate 
technology into instructional process. Teachers who 
are in a better position to articulate their needs and 
identify their weaknesses have minimal input in planning 
the technology training they receive. Thus, technology 
integration training becomes a general identification of 
various hardware and software technologies, which does 
not address specific learning problems nor pinpoint the 
way technology can be used to improve instruction [p. 5]. 

It is important that teachers recognize that a 
relationship exists between technology in education 
and pedagogical decision-making. According to 
Anderson and Borthwick [4] research evidence shows 
that “participants whose technology instruction was 
integrated in their methods course reported more 
frequent use of technology for both teacher productivity 
and student projects during both on-campus courses 
and their first year of actual classroom teaching” (p. 5). 
There is no blueprint for technology integration, however, 
it is suggested that effort be made to link technology for 
instruction to all levels of pedagogical processes and 
activities as described next.

• Identifying learning objectives in a technology-
based instruction requires teachers to select and/or 
adapt instructional technology to match the objectives 
based on the students’ needs. 

• Presenting instruction using technology as part of 
the instructional process requires teachers to choose the 
methods that are relevant to the objectives, the technology 
selected, learning styles, modes and pace of learning. 

• Evaluating technology-based instruction requires 
teachers to select appropriate evaluation techniques 
that are relevant to the objectives, methods of 
instruction, and to technologies that have been used. 

• Designing follow-up activities using technology 
requires teachers to select appropriate follow-up 
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materials that are relevant to the objectives of the 
instruction and technologies that are accessible to the 
students as well as easy to use. 

exnologiyadan foydalanib o'quv qo'llanmasini 
o'qitish jarayonining bir qismi sifatida taqdim etish 
o'qituvchilarga maqsadlar, tanlangan texnologiya, 
o'quv uslublari, usullari va ta'limning tezligi bilan bog'liq 
usullarni tanlashni talab qiladi.

• Developing course enrichment materials using 
technology requires teachers to provide opportunity for 
students to explore issues related to the course materials 
and to provide them with the opportunity to select and 
analyze course enrichment materials using technology 
in ways that broaden their problem-solving skills. 

• Locating sources for additional instructional materials 
using technology requires teachers to use the internet 
and multimedia networks to develop additional learning 
materials and expand instructional resources aimed at 
broadening the knowledge and the skill gained. 

• Designing a dynamic classroom using technology 
requires teachers to provide a learning environment 
that is colorful, engaging, exciting, interactive and 
energetic as a way of encouraging students to venture 
into the world of technology and to discover knowledge 
for themselves.

 Conclusion. The essence of this article is to provide 
insight on how teachers can improve their use of 
technology to support instruction. It explores pedagogical 
issues that are relevant and need to be considered in 
order to successfully apply technology into teaching 
and learning. It is important that educators perceive 
technology in education as part of the pedagogical 
process. This article also recognizes the relationship 
between pedagogy and technology in education. It is 
necessary that teachers understand the pedagogical 
principles that govern the application of technology 
into teaching and learning. Suggestions are made on 
how to improve technology integration. Educators are 
encouraged to view technology integration from a 
wider perspective and be reflective in their teaching as 
they use technology to support and facilitate instruction. 
Technology integration should be considered as par t 
of the process of instructional preparation. Instructional 
technology should be identified at the planning stage just 
as the students’ readiness is assessed, lesson objectives 
identified, methods of presenting are established, and e 
valuation strategies are determined. Follow-up activities 
should also be established at the planning stage. Poor 
implementation of technology integration is likely to 
affect the desired outcome. 
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