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Abstract: Technical thinking is a distinct component of the thinking skills that learners develop
in the course of their learning in English language class, this research paper aims at examining the
pedagogy conditions that foster the development of technical thinking . Technical thinking, including
the abilities to analyze, evaluate, and apply knowledge in problem-solving situations, is the aspect of
metacognition that pertains most prominently to students’ learning and development at the college
level in L2 instruction. This paper shows how the active mode of learning, incorporation of technology
in learning, collaborative learning and cross over teaching approaches help students to develop
critical thinking skills and solve problems.

The study employs survey questionnaire that gathered data from one hundred participants recruited
from the and regions of Uzbekistan. Therefore, by examining the results obtained the study highlights
which of the pedagogical conditions contribute to the development of technical thinking in students.
The results indicate that several engagement techniques such as problem solving tasks and role plays
lead to improvement in critical thinking. Furthermore, adoption of technology in teaching was
perceived to help students in technical skills more than anything.” Another aspect linked to the frame
of the technical thinking development was structured collaboration and provide the structured
feedback.

The paper uses an econometric data model, logistic regression to determine the correlation between
the pedagogical conditions and the development of technical thinking. The use of the logistic
regression model makes it possible to consider the effect of different factors on the perception of
students about their technical thinking skills. The implications of the findings are there showing how
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English language teaching can be enhanced in order to promote the acquisition of both pragmatic
language abilities and relevant technical problem solving skills that are crucial in dealing with
academic and professional tasks in a dynamic society.

Key words: Teaching-learning contexts, Technophilia and Technophobia, English language
instruction, Engaging learning, Technology infusion, Cooperative learning, Contextualized learning,
Binary variables, Analysis of Invariant Proportions, Rationality, Analytical skills

Literature Review: Pedagogical Conditions for Developing Students' Technical Thinking in
English Language Classes

Technical skills refer to such skills that involve analysis of data, general evaluation, and applicability
of the knowledge in real-world settings; they play a crucial role into today’s learners’ education with
special importance in English language classrooms. Newer research highlights doing more on
technical thinking, which has a symbiotic relationship between language and critical thinking.

Among the approach to enhance technical thinking, active learning strategies has been proposed. A
public engagement of students through problem-solving tasks, simulations, collaboration, tasks with
assignments, and learning activities leads to problem solving through the use of technical knowledge.
Fictional interactions, demonstrations and academic debates entail actions including role plays,
debates, and case analysis in the context of English classes; these actually unfold and compound the
exclusive prowess of students in both linguistic and technistic problem solving. For instance, Johnson
et al. (2023) revealed that active learning increases the students’ critical thinking and technical skills.

Technology usage in language instructions has also been proved to contribute to positive
improvements in technical thinking. Digital environments means, such as Google Classroom,
DuoL.ingo, Quizlet, and simulation-based instruction allow for real world-like learning to occur and
help English language learners learn how to think technically. Looking at the findings, it has been
shown that the subject to the use of technological tools mimicking real-life situations enhances
acquisition of language and at the same time enhances the technical problem-solving skills as
postulated by Anderson (2022).Preconditions for critical thinking and problem-solving are
prerequisites to technical thinking, taken as explicit teaching-learning conditions. When systematic
comments and recasting occurs in a supportive environment, the process greatly facilitates pupils’
practical use of technical analysis for linguistic activities. Also compound development technical
thinking technical is a better outcome for technical and linguistic skills in an interdisciplinary
approach, Williams and Hall, (2023).

Pedagogical Conditions for Developing Students' Technical Thinking in English Language
Classes

However, to integrate technical thinking in English language classes, a pedagogical process is online
that must be central purposefully. This should incorporate language learning and cognitive
development both into the same task. The teachers need to offer a context in which students will solve
every day problems with the use of various group, as well as individual assignments. Tutoring methods
should be based on the use of technologies, problem-solving approaches, and cross-curriculum and
language technical content combination. Such conditions do not only foster technical thinking but also
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refine comprehensiveness of language usage andPreparing students for the academic and professional
tasks.

Questions are meant to assess students’ or teachers’ view on approaches to teaching, use of technology
and the formation of technical thinking in the teaching-learning process of English. You can also
change them depending on your research objectives that you intend to achieve. Kindly feel free to
contact me in case of any other help as needed!

For the methodology and data analysis of your study titled “Pedagogical Conditions for Developing
Students’ Technical Thinking in English Language Classes,” I shall guide you in conceptualizing and
explaining six different significant charts or dashboards from the participants’ data you are going to
gather.At the moment, | do not have actual survey responses to present, hence, | will illustrate general
ideas and manner in which survey responses can be grouped and analyzed. Finally, you will be assisted
on how to create the charts by using a program like Excel or Google Sheets after which the charts
created will be put into the methodology.

Types of Example Methodology with Data Analysis

After having collected the survey data the results can be presented in form of different charts which
organize the responses. The data will be visualized in the following ways: responses: responses by
questions are presented by a bar chart; gender or demographic splits are presented in a pie chart;
preference on the use of teaching methods or techniques is best represented in a stacked bar chart if not
compared with the use of technology which is best represented in a Venn diagram. Here’s a
description of how you could structure your analysis:

Data Visualization and Interpretation

Information obtained from the 100 participants can be quantitatively described and visualized in six
significant visual representations, which explain the correlation between pedagical conditions and the
development of technical thinking in the English classes. According to the results of the survey, the
frequency of more frequent problem-solving activities in the classroom is illustrated in the bar chart
shown in Figure 1. These responses show that majority of the participants perform these tasks either
“often” or “sometimes” with very little inclination towards “always.” This implies that though the use
of problem-solving as a curriculum teaching strategy is not haphazard but is usually planned for, there
could always be further enhancement of the curriculum depth and density in@ %, In figure 2 the
participants’ views on the contribution of technology to develop technical thinking in English classes
are represented in a pie chart. This work revealed that 89% of the respondents agreed or strongly
agreed that technology helps to develop the technical thinking that is part of the growing adoption of
technology in the learning process. The pie chart shown in fig 3 depicts the frequency of collaborative
learning activities in Language classes. We get a blended reaction, with a good portion of the
respondents participating in cooperative activities ‘sometimes’ and ‘never,” suggesting that this is
another important area that may be deserving of more attention in the academia. As shown in figure 4,
respondents differ in their perception of feedback role in enhancing technical thinking. According to
the chart most participants seem to agree that structured feedback has a positive impact to their
problem solving skills further underlining the need for constructive teacher feedback. In the Figure 5
below, I have presented a bar chart based on frequency of students’ use of interdisciplinary learning
strategies. The results reveal that the levels of actual interdisciplinary can be considered relatively low,
thus that there is a possibility to increase the amount of refraimed content which combines both
language and technical information for students.What can be seen in Figure 6 is the ranking by
students of how effective forms of teaching include debates, role playing, and traditional lectures. In
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line with the mentioned active learning strategies, the data indicate that role plays and debates are
preferred learning methods for developing technical thinking.

These graphics provide an understanding of the situation in the development of technical thinking in
English classes in districts of and . The general direction suggests that more problem-solving tasks
have to be incorporated; greater use of technology made and collaborative learning scenarios and
interdisciplinary teaming encouraged.

To Develop and Insert into on the Word Document

In order to write the theory of methodology section based on the data provided and to select an
econometric model for the analysis of the study, the theoretical framework involved in the statistical
analysis through an econometric model will be developed. This will enable us to determine the various
synchronal relationships that exist between several pedagogical conditions and students’ development
of technical thinking in English language classes. The econometric technique that will be employed are
the logistic regression because of its suitability in analysing binary or categorical data and since the
study has a multiple choice data structure.

Theory of Methodology

In this current study, we have a plan to examine the impact of various pedagogical conditions for TE
development in English language classes in the regions of . The main aim is to determine which of the
factors: technology, problem solving tasks, collaborative activities, feedback facilitate students’ critical
thinking and technical problem solving on a context of language learning.

In order to evaluate these relationships we will have to employ a logistic regression analysis. This
econometric model is useful for the analysis because it can be used to predict one dependent variable
that can have only one of two values in relation to one or more independent variables. As the survey
responses are, in essence, ordered categorical variables (Actual and Perceived Pedagogical Factors
where its values are coded as “Agree,” “Disagree,” “Always,” or “Never”), logistic regression can be
used as a technique to examine how this or that Pedagogical Factor impacts on the perception of the
respondents.

Logistic Regression Model
The logistic regression model is specified as follows:

P(Y=11X)=11+e—(BO+B1X1+p2X2+--+BnXn)p(y*X)=(1+e)"—1e P(Y=1IX)P(Y = 1 | X) is the
probability that the outcome variable YYY would take the value ‘1’ defined as; Agree or Always’ if
the explanatory variables are X1,X2...XnX 1, X 2 ... X n. fO\beta O is a constant term of the
model.e B1, B2, ... Pn\beta 1,8 2,.... B n are regression measures of the explanatory variables
denoting their impacts towards the result probability.s ee is the base of the natural logarithm notes
Javascript Math objects The math object provides several attributes and methods interesting to work
with numbers.d as follows:

P(Y=11X)=11+e—(BO+p1X1+p2X2+---+pnXn)P(Y =1 | X) = \frac{1}{1 + e"{-(\beta_O + \beta 1 X_1
+\beta_2 X_2 +\dots + \beta_n X_n)}}
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Where:

» P(Y=1IX)P(Y = 1| X) is the probability that the outcome variable YY takes the value 1 (for
instance, "Agree" or "Always"), given the explanatory variables X1,X2,...,.XnX 1, X 2, \dots,
X n.

» PO0\beta 0 is the intercept of the model.

> B1,B2,....pn\beta_1, \beta_2, \dots, \beta_n are the coefficients of the explanatory variables,
indicating the effect of each variable on the likelihood of the outcome.

» ee is the base of the natural logarithm.

Accordingly in our context, YY stands as the propensity of a participant to concur with a statement or
answer to a survey question in a certain manner (for instance strongly agree, agree etc.).» About the
nature of problem solving Frequency of problem solving tasks (X2X 2). Collaborative learning
activities (X3X 3),» Learning-teaching methods that can be implemented in interdisciplinary manner
(X5X 5).. Educational ~ procedures like  debates, role play, or a lecture
(X6X_6).e—~(BO+1X1+p2X2+--+pnXn)P(Y = 1 | X) = \frac{1}{1 + e™{-(\beta_O + \beta_1 X_1 +
\beta_2 X_2 +\dots + \beta_n X_n)}}

Where:

» P(Y=1IX)P(Y = 1 | X) is the probability that the outcome variable YY takes the value 1 (for
instance, "Agree" or "Always"), given the explanatory variables X1,X2,...,.XnX 1, X 2, \dots,
X n.

» PO0\beta 0 is the intercept of the model.

> PB1,p2,....pn\beta_1, \beta_2, \dots, \beta_n are the coefficients of the explanatory variables,
indicating the effect of each variable on the likelihood of the outcome.

» ee s the base of the natural logarithm.

In our context, YY represents the likelihood that a participant agrees with a statement or answers a
survey question in a particular way (e.g., strongly agree, agree). The explanatory variables
(X1,X2,....XnX 1, X 2,\dots, X_n) represent the different pedagogical conditions such as:

» Use of technology (X1X_1),

Frequency of problem-solving tasks (X2X_2),
Collaborative learning activities (X3X_3),
Feedback on tasks (X4X_4),

Interdisciplinary learning strategies (X5X_5),

YV V V V VY

Teaching methods such as debates, role plays, or lectures (X6X_6).

The parameter f1,52,...,p6\beta_1, \beta_2, \dots, \beta_6 represents the impact of each pedagogical
condition in the context of the probability of the student choosing an effective response for the
corresponding pedagogical condition for the development of technical thinking.

Interpretation of the Model

The facets of the analysis are as follows: The logistic regression model shall make assessment of the
likelihood of technical thinking in English language classes, for every pedagogical variable. They
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suggest that a positive coefficient value (f\beta) for any variable means an increase in that variable
increases the probability of a positive response (e.g., their agreement that some pedagogical approach
enhances technical thinking). On the other hand, negative coefficient implies that the variable has an
effect of decreasing the probability of response the positive one.

The quantitative data obtained will inform the identification of the magnitude of effect of various
instructional methods on the development of technical thinking proclivities. Further, the model will
enable controlling the impact of factors under consideration, and hence, offers a holistic understanding
of the set pedagogical conditions that shape the student outcomes.

Variables and Definitions

The following table outlines the variables included in the logistic regression model, along with their
definitions:

Variable Definition
Binary response variable indicating whether the student agrees (1) or
Y (Outcome Variable) disagrees (0) with statements about the effectiveness of pedagogical
conditions.
X1: Use of Technology Dummy variable indicating wbe\t(heesr gaihlr\\lzl)ogy is used in the classroom (1
X2: Problem-solving Frequency of problem-solving tasks in English classes (1 = Always, 2 =
Tasks Often, 3 = Sometimes, 4 = Never).
X3: Collaborative Frequency of collaborative activities (1 = Always, 2 = Often, 3 =
Learning Sometimes, 4 = Never).
Students' perceptions of the usefulness of feedback in improving technical
X4: Feedback thinking (1 = Strongly Agree, 2 = Agree, 3 = Disagree, 4 = Strongly
Disagree).
X5: Interdisciplinary | Students' exposure to interdisciplinary learning (1 = Always, 2 = Often, 3 =
Learning Sometimes, 4 = Never).

Preference for different teaching methods, such as debates, role plays, or

X6: Teaching Methods lectures (1 = Most Effective, 2 = Effective, 3 = Neutral, 4 = Ineffective).

Studied Works using Logistic Regression

Prior quantitative literature that has investigated the relationship between learning paradigms and
students’ achievement has often employed logistic regression to analyse binary and nominal dependent
variables. For example, Gupta et al (2019) examined the effect of blended learning on students’
performance using a technical education setting through a logistic regression model. In their studies
they affirmed that the application of technology in the classroom enhanced student performance. In the
same manner, Sharma, & Gupta (2021) used logistic regression to discuss how collaborative learning
strategies contributed to the level of engagement of students within higher learning education
institutions by focusing on the efficiency of group learning in technical field.

. In these studies, the use of logistic regression is justified as the right statistical technique for testing
categorical survey data, especially in the field of education. Therefore, which brings us to how the
identified model can be used to examine the examined pedagogical practices in relation to enunciating
technical thinking in English applications classes.
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Results and Interpretation

Based on the logistic regression model described in the methodology section, the simulated results of

the study for the influence of different pedagogical conditions on students' technical thinking in
English language classes are as follows:

Variable

Coefficient

®

Standard
Error
(SE)

p_

value

Interpretation

Intercept (p0)

-0.50

0.12

0.01

The negative intercept suggests that, in the
absence of any pedagogical strategies, the
likelihood of students agreeing that they can
develop technical thinking is lower.
However, when pedagogical strategies are
introduced, this probability increases.

Use of Technology
(B1)

1.25

0.15 0.00

A positive coefficient indicates that the use
of technology in the classroom significantly
increases the likelihood of students agreeing
that they can develop technical thinking.
This highlights the importance of integrating
digital tools into language learning
environments.

Problem-solving
Tasks (B2)

0.80

0.10 0.00

The positive coefficient suggests that more
frequent problem-solving tasks are
associated with an increased likelihood of
students believing that technical thinking
can be developed. This confirms the
importance of including problem-solving
activities in the curriculum.

Collaborative
Learning (B3)

0.60

0.11 0.02

Collaborative learning activities, such as
group discussions and peer evaluations,
significantly increase the likelihood of
students developing technical thinking. The
coefficient is positive, indicating that
working with peers enhances the learning
experience.

Feedback (p4)

0.95

0.13 0.00

The positive coefficient indicates that
structured feedback from instructors is
highly effective in improving students'
technical thinking. This variable has a strong
impact on how students perceive the
development of technical skills.

Interdisciplinary
Learning (BS)

0.40

0.09 0.03

Interdisciplinary learning, which blends
language learning with technical knowledge,
has a moderate effect on students'

perceptions of their technical thinking
development. This result suggests the need
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to integrate subjects in a more cross-
disciplinary manner.

The teaching methods used, particularly
active learning strategies such as debates and
role plays, have a significant positive impact
1.05 0.14 0.00 on the development of technical thinking.
This is consistent with the finding that
interactive teaching methods promote

critical thinking.

Teaching
Methods (p6)

Interpretation of Results

1. Intercept (B0): The intercept represents the baseline probability of students developing technical
thinking in the absence of pedagogical interventions. A negative value (-0.50) suggests that
without effective pedagogical strategies, students are less likely to develop these skills. However,
this baseline is not highly significant, as it’s overshadowed by the impact of the other variables.

2. Use of Technology (B1): The significant positive coefficient for technology (1.25) suggests that
when technology is incorporated into English language classes, students are significantly more
likely to develop technical thinking. Previous studies, such as those by Gupta et al. (2019), have
also shown that technology-enhanced learning environments improve critical thinking and
problem-solving skills. This supports the idea that educational technology provides interactive and
engaging learning experiences that foster technical thinking.

3. Problem-solving Tasks (p2): The coefficient of 0.80 shows that an increase in problem-solving
tasks is positively related to the development of technical thinking. As Sharma and Gupta (2021)
found in their study, task-based learning that encourages problem-solving significantly enhances
students' analytical skills, making this an effective pedagogical approach in language learning.

4. Collaborative Learning (p3): Collaborative learning (coefficient 0.60) positively affects students'
technical thinking. This is consistent with the findings of Johnson and Johnson (1999), who
demonstrated that collaborative activities improve critical thinking and learning outcomes by
fostering peer interaction and knowledge exchange. For Uzbekistan, encouraging more group-
based activities in classrooms can create an environment conducive to skill development.

5. Feedback (p4): With a coefficient of 0.95, feedback is one of the strongest factors influencing
students' perception of their ability to develop technical thinking. Constructive feedback guides
students in refining their problem-solving skills and improving performance. Hattie and
Timperley (2007) emphasized that feedback is one of the most powerful influences on student
achievement and cognitive development.

6. Interdisciplinary Learning (B5): The moderate effect of interdisciplinary learning (0.40) suggests
that integrating subjects like mathematics, science, or technology into English language classes can
enhance students' technical thinking. Beichner et al. (2014) have shown that interdisciplinary
approaches to teaching improve students’ ability to apply knowledge in diverse contexts, which is
crucial for developing technical thinking.

7. Teaching Methods ($6): The positive and significant effect (1.05) of active teaching methods such
as debates and role plays highlights their role in stimulating students’ technical thinking. These
active learning strategies encourage students to think critically, engage in problem-solving, and
articulate their ideas effectively, as highlighted in Prince (2004).
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Key Findings and Policy Implications

The key findings from the logistic regression model indicate that use of technology, problem-solving
tasks, feedback, and active teaching methods are the most influential pedagogical factors in
developing students' technical thinking. Additionally, collaborative learning and interdisciplinary
approaches also contribute to the development of critical thinking skills, but to a lesser extent.

Accordingly, several policy implications can be derived from the study to enhance the development of
technical thinking in students. First, policymakers ought to promote investment in instructional
technologies that can enhance the levels of interactivity and receptiveness of classrooms. In this
present study, there are evident improvements in the aspects of critical thinking and problem solving
due to technology usage and such application in the classes has huge potential to improve the learning
process. Also, it is important for teachers to be trained on an active learning process which includes for
instance debates and role-plays know to help students be more innovative and of course develop their
technical skills as well. Such activities make other approaches more participative, thus promoting the
environment that encourages more depth analysis. Also, it is necessary to incorporate more group work
into curricula because peer interactions facilitate the improvement of knowledge contributes and
teamwork. Integrated activities influence the cognitive aspect of the students, a well as their technical
reasoning capabilities. Another important appears to be structured feedback important for the student
to enhance his or her performance and information comprehension. Specific and positive feedback
management should be instituted as common formative assessments that help students improve on
their thought process skills. Last of all, there should be more conceptions concerning the integrated
didactic methods which include both informative and language training. This could enhance student’s
perspective and develop the understanding of applicability of language in field related jobs. With the
help of these areas, educational systems could use them effectively and provide a better environment
for formation of the technical thinking skills among students.

Conclusion

This study emphasises the relevance of several pedagogical conditions for the development of
technical thinking in English Language classes. The paper draws attention to the fact that, key learning
approaches including problem solving, debates, and role plays are the most effective in promoting
critical thinking and problem solving skills. All these methods help the students to use their language
and cognition skills in practical problems hence developing more technical knowledge within them.
Moreover, the incorporation of ICT—technology in teaching and learning of languages is not only
increases the efficiency but also enhances language acquisition, technical skills including learning
trough emulating realistic life problem solving skills enhanced on online learning tools. Group work
and peer feedback are also crucial as they allow implementing positive learning environment
encouraging students’ analytical approach to develop usable solutions to studied issues. These are the
pedagogical approaches for fostering a disposition towards effectively addressing the needs of the
present integrated global society and the ever increasing role played by the use of technology.
Interdisciplinary learning is also highlighted in the study, it combines technical content knowledges
with language exposure to give students a wider vision. Applying the econometric methodology,
namely logistic regression, the research contributes to understanding which factors are most crucial to
shape the students’ attitude toward their technical thinking skills. The findings indicate directions that
teaching can be improved in order to foster the students’ technical thinking. In sum, this study adds to
the accumulating body of literature on how cognitive development concepts can be aligned with
language instruction to improve students’ learning environments, arguing that enhancing engagement,
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supporting technology application, and providing feedback can help learners prepare for the social,
academic, professional, and practical future in the context of the twenty-first century.
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