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ABSTRACT

Technological innovations are transforming language teaching, moving from traditional to modern teaching methods.

This study examines the impact of information and communication technologies on the teaching proficiency of future

teachers using a quasi-experimental design. Participants were divided into an experimental group and a control group. The

experimental group received specialized training, including interactive digital platforms, AI-based language applications,

and context-based learning scenarios, while the control group followed the traditional curriculum. The results indicate a

significant increase in language proficiency scores for the experimental group. Paired t-tests and effect size calculations

(Cohen’s d = 1.05) confirmed substantial improvements, highlighting the practical effectiveness of the intervention.

In contrast, the control group demonstrated only marginal gains, underscoring the limitations of traditional methods.

The findings suggest that information and communication technologies-based instruction enhances not only linguistic

competence but also pedagogical adaptability and digital literacy among future educators. The study’s diagnostic tools can
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support teacher training, professional development programs, and curriculum improvement. In conclusion, the integration

of information and communication technologies plays a key role in enhancing the teaching proficiency of future teachers.

These results highlight the potential of innovative pedagogical approaches in preparing educators for the challenges of

today’s dynamic classrooms, equipping them with the necessary digital and methodological skills for effective instruction.

Keywords: Information-Contextual Technologies; Foreign Language Teaching; Teacher Training; Educational Technology;

Professional Development

1. Introduction

The need for highly qualified and professionally com-

petent specialists is growing in a rapidly evolving technolog-

ically advanced society [1]. Modern educational paradigms

and new technologies are having a major impact on preparing

prospective educators for foreign languages [2]. Prospective

educators actively learn current trends in technology rather

than passively following them [3–5]. In the age of digital

opportunities, the combination of technologies, interactive

teaching methods, and increased access to educational re-

sources creates a new reality for those who want to become

fluent in a foreign language [6–8]. Hence, preparing educators

for life and work in the new information-driven world is

one of the primary issues confronting the educational sys-

tem [9–11].

Rapidly growing technological innovations in educa-

tion determine a paradigm shift from traditional teaching to

modern technologies. Modern technologies open up numer-

ous new educational opportunities and approaches that make

learning more effective, enrich it, and facilitate the processes

of personalization of learning. In this regard, among the

problems solved by researchers today are the issues of im-

proving the professional training of future foreign language

teachers [12–15]. Future educators’ ability to perform their

future professional tasks will depend on how well-versed

they are in the various facets of using contextual and infor-

mation technologies [16–18]. This circumstance sets the task

for universities to prepare highly qualified teachers of for-

eign languages who possess a system of knowledge, skills,

and abilities at the level of modern requirements. In the

educational process, the emphasis is not on the unlimited en-

richment of students with knowledge but on the development

of creative abilities and on teaching methods of searching

for new knowledge. In this sense, the formation of students’

knowledge and skills in using information and contextual

technologies to solve professional problems becomes an in-

tegral part of the readiness of future teachers for professional

activities [19–21].

The use of information-context technologies in educa-

tion has been the subject of increased research activity in

recent years [22, 23]. According to data collected on technol-

ogy use in training, the educational system has embraced

the integration of information-context technologies into the

learning process. Of direct importance for our study are stud-

ies on the problems of organizing foreign language teaching

using information and contextual technologies and on the

formation of foreign language teachers’ readiness to use tech-

nologies in the educational process. Researchers find that

the foreign language teaching methodology has flaws that

result in students receiving insufficient professional train-

ing [24, 25]. The development of methods and improvement

of curricula require serious modifications and revisions. Re-

searchers believe that the goal of professional training should

be to develop teachers with independence, pedagogical skills,

and developed cognitive activity. Even though teachers are

expected to meet higher standards in today’s society, many

teachers lack the necessary skills and are unable to implement

innovative ideas in training. Analysis of the studies allows

us to speak about the timeliness of continuing research in

this area.

Unfortunately, studies of this problem in the Kaza-

khstani segment have revealed their fragmentation and het-

erogeneity, despite the declared increase in the competitive-

ness of specialists in the international arena [26–28]. The prob-

lem of forming the readiness of future foreign language teach-

ers to use information-contextual technologies in their pro-

fessional activities remains insufficiently resolved. At this

stage of development of the theory and practice of profes-

sional training, there are no studies of the methodological

foundations of this process and its impact on the professional

development of students [29–31]. A growing awareness of the
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difficulties prospective educators face when learning foreign

languages has led to calls for a more thorough investigation

into how to update the formats and subject matter of train-

ing [32–34]. Nevertheless, this procedure is being implemented

without considering the resources and capacities of partic-

ular educational establishments. In this regard, there are

often significant differences between professional training

in particular and the real-world strategies used by aspiring

teachers in general to address the issue of foreign language

proficiency.

The study of the impact of information-contextual tech-

nologies on the shaping proficiency in prospective educators

in Kazakhstan, a developing country, contributes to this topic.

The data can be compared with the results of studies in devel-

oped countries. The starting point of this study is to find out

how information-contextual technologies impact the shaping

of proficiency in prospective educators.

Although the study was conducted in Kazakhstan, its

findings may apply to other developing and multilingual

countries facing similar challenges in developing prospec-

tive educators’ foreign language teaching proficiency. This

is an example of how regional research can influence in-

ternational best practices. The novelty of the study lies in

identifying and substantiating the main ways to improve pro-

ficiency in prospective educators based on the integration

of information-contextual technologies. This issue is impor-

tant in the context of studying the transformative potential of

methods, programs, and tools for teaching a foreign language,

taking into account the process of digital transformation in

education.

1.1. Research Objectives

This study aims to assess the impact of information-

contextual technologies on the shaping of foreign language

teaching proficiency in prospective educators.

1.2. Research Questions

Q1: Does the integration of information-contextual

technologies enhance the foreign language teaching profi-

ciency of prospective educators?

Q2: How do prospective educators perceive the ef-

fectiveness of information-contextual technologies in their

teacher training?

Q3: What differences in teaching proficiency are ob-

served between the experimental group (EG) (using technolo-

gies) and the control group (CG) (traditional curriculum)?

2. Methodology

2.1. Research Methods

This study uses a quantitative research design to assess

how incorporating information-contextual technologies into

teacher preparation affects prospective teachers’ teaching

proficiency.

2.2. Research Design

The study used a quasi-experimental design with a pre-

test/post-test methodology. The control group, which fol-

lowed the traditional teacher training curriculum, and the

experimental group, which used information-contextual tech-

nologies, were divided at random. A controlled comparison

of the two groups’ teaching proficiency results was made

possible by this design. The study is divided into multiple

phases (see Figure 1).

Figure 1. Phases of the study’s execution.

2.3. Participants

The sample group of the research consists of 322 pre-

service teachers of the Philological Faculty of KhojaAkhmet

Yassawi International Kazakh-Turkish University, Turkestan,

Kazakhstan in the 2023–2024 academic year, who volun-

tarily agreed to participate in the study. Participants must

have a basic understanding of computers and be enrolled in a

teacher training program. 161 participants in the experimen-

tal group used information-contextual technologies that were
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incorporated into their teacher preparation program. 161

participants in the control group followed the conventional

curriculum for teacher preparation without the addition of

technology.

Table 1 presents the demographic characteristics of the

322 prospective educators who participated in the study.

Table 1. Demographic characteristics of prospective educators.

Demographic Characteristic Category Frequency (n) Percentage (%)

Gender
Male 129 40.1

Female 193 59.9

Age

18–22 193 60.0

23–27 97 30.1

28 and above 32 9.9

Year of study

1st year 129 40.1

2nd year 112 34.8

3rd year 48 14.9

4th year 33 10.2

Prior technology exposure

Low 64 19.9

Moderate 161 50.0

High 97 30.1

The data shows that a larger proportion of the partici-

pants are female (59.9%) compared to male (40.1%). This

gender distribution may reflect broader trends in the field

of education, where female candidates often predominate in

teacher training programs. Sixty percent (60.0%) of partici-

pants fall within the 18–22 age range, indicating that most

prospective educators are likely at the beginning of their

higher education journey. A smaller segment (30.1%) is

aged 23–27, and the smallest group (9.9%) is 28 and above,

suggesting that younger individuals are more represented in

these programs. The distribution across the years of study

shows a balanced representation, with the highest number

of participants in the 1st year (40.1%). This is followed by

a gradual decrease in frequency in subsequent years, which

may reflect either the attrition over time or the initial intake

numbers being higher in earlier years. Most participants

have a moderate level of prior technology exposure (50.0%),

while a significant number have high exposure (30.1%). A

smaller group (19.9%) reported low exposure. This variation

in technological familiarity could influence how quickly and

effectively participants integrate new information-contextual

technologies into their learning and teaching practices. These

demographic insights provide valuable context for under-

standing the baseline characteristics of the participants. Rec-

ognizing these trends is essential, as they may affect how

participants interact with the intervention.

2.4. Experimental Setting

Table 2 provides a concise overview of the experimen-

tal setting, ensuring clarity on the location, participant details,

schedule, subject areas, group interventions, and evaluation

procedures.

Table 2. Experimental setting and participant characteristics.

Aspect Details

Experimental Site Khoja Akhmet Yassawi International Kazakh-Turkish University

Specific Location Faculty of Philology – designated classrooms for teacher training experiments

Participant Characteristics Prospective educators with similar age, gender, number, and learning ability

Time Frame September 2024 to December 2024

Total Class Hours 32 class hours

Program Duration 16 weeks

Class Schedule Tuesdays and Thursdays from 14:00 to 16:50 (50-minute classes)

Subject Areas Foreign language teaching methodologies, lesson planning, classroom management, and integration of digital tools

Group Interventions Experimental group: Targeted training with information-contextual technologies

Diagnostics & Evaluation
Diagnostic tests administered pre- and post-intervention; documentation of classroom conditions during the

experiment
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2.5. Intervention Phase: Procedures and

Schedule

Table 3 outlines the weekly activities for both the EG

and CG during the 16-week intervention period.

2.6. Research Instruments: The survey’s for-

mat and content

Table 4 provides a clear overview of the survey’s struc-

ture, ensuring that all key areas relevant to the study are

addressed and facilitating both quantitative and qualitative

analyses.

2.7. Data Analysis

Descriptive statistics provided a summary of the baseline

scores and participant characteristics, as well as the main

characteristics of the data set. For the demographic variables

(age, gender, and year of study) and baseline teaching skills

scores, means, standard deviations, ranges, and frequency

distributions were computed. To assess improvement, pre-

and post-intervention scores in each group were compared

using paired t-tests. The differences in teaching proficiency

between the experimental and control groups were assessed

using ANOVA after the intervention. This data analysis plan

ensures a thorough and systematic evaluation of the interven-

tion’s effectiveness, providing robust evidence to support the

study’s conclusions.

Table 3. 16-week intervention phase schedule for EG and CG.

Week EGActivities CGActivities

1
Introduction to information-contextual technologies and

digital tools.

Introduction to the course curriculum and traditional

teaching methods.

2 Multimedia integration workshop for language lessons. Lecture on lesson planning using conventional methods.

3
Hands-on session: Creating digital presentations for

language lessons.
Discussion on effective traditional presentation techniques.

4
Workshop on online collaboration tools (Google Classroom)

for lesson planning.
Group work on lesson planning without technological aids.

5
Training on virtual classroom platforms (Zoom, Teams) for

remote teaching.
Session on traditional classroom management strategies.

6
Simulation: Conducting an online lesson using digital tools

with peer feedback.

Observation and analysis of recorded lessons using

traditional methods.

7
Workshop on integrating language learning apps and

interactive digital tools into lesson design.
Traditional language exercises and classroom activities.

8
Mid-intervention evaluation and feedback session on digital

practices.

Mid-intervention evaluation using standard assessments

and feedback.

9
Advanced training: Using data analytics to monitor student

progress in digital environments.
Workshop on traditional student assessment methods.

10
Project: Design a technology-enhanced lesson plan; peer

review and discussion.

Project: Design a traditional lesson plan; peer review and

discussion.

11
Workshop on creating multimedia content (videos, podcasts)

for language teaching.

Lecture on curriculum development using conventional

materials.

12
Collaborative session: Integrating social media and blogs

for language practice and engagement.

Collaborative session: Developing group teaching

strategies without digital tools.

13
Simulation: Conducting a live virtual class with real-time

feedback.

Simulation: Conducting a live class using traditional

methods.

14
Workshop on reflective practices using digital portfolios to

document professional development.

Group discussion on reflective teaching practices without

digital aids.

15
Final project preparation: Refining digital lesson plans and

incorporating peer feedback.

Final project preparation: Refining traditional lesson plans

and incorporating feedback.

16
Final presentations: Technology-enhanced lesson projects;

comprehensive review and feedback session.

Final presentations: Traditional lesson projects;

comprehensive review and feedback session.

3. Results Table 5 presents the results of descriptive statistics for

participant characteristics and baseline teaching proficiency
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Table 4. Survey instrument—format, content, and purpose.

Survey Section Response Format Items

Demographic

Information

Closed-ended (numeric input and

multiple-choice)

- Age

- Gender

- Year of Study

- Prior Exposure to Technology (Low, Moderate, High)

Attitudes Toward

Technology

Likert-scale items (1 = Strongly

Disagree to 5 = Strongly Agree)

Using information-contextual technologies enhances foreign language teaching.

I feel comfortable using digital tools in teaching.

Information-contextual technologies are easy to use.

Digital tools increase student engagement.

I am interested in innovative teaching methods.

Self-Reported

Teaching Proficiency

Likert-scale (1 = Not Confident at

All to 5 = Very Confident)

I am confident in designing effective lesson plans.

I can effectively manage a classroom while using technology.

I am skilled in integrating digital tools into my teaching.

I feel prepared to use information-contextual technologies.

Satisfaction with the

Learning Process

Likert-scale (1 = Very Unsatisfied

to 5 = Very Satisfied)

I am satisfied with the overall training program.

The integration of technology enhanced my learning experience.

The course content was delivered clearly.

The training has improved my teaching proficiency.

Feedback and

Suggestions
Open-ended questions

What did you find most beneficial about the training program?

What improvements would you suggest for integrating technology in teacher training?

Please provide any additional comments or suggestions.

Table 5. Descriptive statistics of participant characteristics and baseline scores.

Parameter EG (n = 161) CG (n = 161)

Age (years) Mean = 21.5, SD = 1.8, Range: 18–27 Mean = 21.7, SD = 1.7, Range: 18– 26

Gender

Male 60 (37.3%) 58 (36.0%)

Female 101 (62.7%) 103 (64.0%)

Year of Study

1st Year 50 (31.1%) 48 (29.8%)

2nd Year 45 (28.0%) 47 (29.2%)

3rd Year 35 (21.7%) 38 (23.6%)

4th Year 31 (19.3%) 28 (17.4%

Baseline Teaching Proficiency Mean = 65.2, SD = 9.8, Range: 45–85 Mean = 64.5, SD = 10.2, Range: 42–83

scores for both groups.

The descriptive statistics showed that the EG and the

CG were well matched before the intervention. The nearly

identical average age (21.5 vs. 21.7 years) and similar stan-

dard deviations and ranges demonstrate the sample’s age

homogeneity. Gender distribution is comparable, with the

experimental group comprising 37.3% males and 62.7% fe-

males and the control group showing a similar split (36.0%

males and 64.0% females). The distribution across years

of study is also balanced between the groups, ensuring that

academic experience is similar. Importantly, both groups

began the study with similar skill levels, as evidenced by

similar baseline teaching proficiency scores (65.2 in the EG

vs. 64.5 in the CG). When all is said and done, these simi-

larities support the study’s internal validity by showing that

any differences observed following the intervention can be

attributed to it rather than to underlying differences in partic-

ipant characteristics.

Table 6 presents the results of paired t-tests to compare

pre-intervention and post-intervention proficiency scores

within each group. This will determine whether significant

improvements occurred over time.

In the EG, the paired t-test revealed a statistically sig-

nificant improvement in teaching proficiency scores from

pre-intervention (M = 65.2, SD = 9.8) to post-intervention

(M = 75.6, SD = 8.5), t(160) = 8.45, p < 0.001. In contrast,

the CG did not exhibit a statistically significant change, with

pre-intervention scores (M = 64.5, SD = 10.2) compared

to post-intervention scores (M = 66.2, SD = 9.8), t(160) =

1.82, p = 0.07. These results suggest that the integration of
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Table 6. Results for pre- and post-intervention teaching proficiency scores.

Group Pre-Intervention

Mean (SD)

Post-Intervention

Mean (SD)

t-Value (df = 160) p-Value

EG 65.2 (9.8) 75.6 (8.5) 8.45 <0.001

CG 64.5 (10.2) 66.2 (9.8) 1.82 0.07

information-contextual technologies significantly enhanced

teaching proficiency in the EG.

Table 7 summarizes the results (ANOVA) for com-

paring each group’s post-intervention teaching proficiency

scores.

Regarding Table 7, the between-groups analysis (with

1 degree of freedom) yielded a significant F-value of 25.67

(p < 0.001), indicating a significant difference in teaching

proficiency scores between the EG and CG after the inter-

vention. The within-groups error variance (320 df) supports

the reliability of the results.

Effect sizes, or Cohen’s d, are used to quantify the

size of group differences and offer information about the

intervention’s usefulness (see Table 8).

A Cohen’s d of 1.05 in the EG indicates a very large

improvement in teaching proficiency scores from pre- to

post-intervention. In contrast, the CG effect size of 0.18 sug-

gests minimal change over the same period. The between-

group post-intervention comparison, with a Cohen’s d of

0.85, further confirms the substantial practical impact of

the intervention. These effect sizes highlight the significant

advantages of integrating information-contextual technolo-

gies in enhancing teaching proficiency among prospective

educators.

4. Discussion and Conclusions

This study investigated the impact of information-

contextual technologies on the shaping of foreign language

teaching proficiency in prospective educators. The descrip-

tive statistics indicate that the experimental and control

groups were well matched before the intervention. Both

groups had nearly identical average ages (21.5 vs. 21.7 years)

and similar ranges, ensuring that participants were compa-

rable in terms of maturity and academic stage. The gender

distributions were also consistent, with approximately 37%

male and 63% female participants in both groups, and the dis-

tribution of students across the years of study was balanced.

Most importantly, the baseline teaching proficiency scores

were very similar (65.2 for the EG vs. 64.5 for the CG). These

findings suggest that the random assignment of participants

was successful, effectively minimizing pre-existing differ-

ences that could confound the results. Consequently, any

post-intervention differences in teaching proficiency can be

more confidently attributed to the integration of information-

contextual technologies rather than to variations in partici-

pant characteristics. This baseline equivalence enhances the

internal validity of the study, supporting the conclusion that

observed outcomes are a direct result of the intervention.

The paired t-test results demonstrate the efficacy of

the intervention. In the EG, teaching proficiency scores im-

proved significantly from a pre-intervention mean of 65.2

(SD = 9.8) to a post-intervention mean of 75.6 (SD = 8.5),

t(160) = 8.45, p < 0.001. This substantial increase indicates

that the integration of information-contextual technologies

had a pronounced positive effect on the participants’ teaching

proficiency. In contrast, the CG, which adhered to the tradi-

tional curriculum, exhibited only a marginal improvement

from a mean of 64.5 (SD = 10.2) to 66.2 (SD = 9.8), t(160)

= 1.82, p = 0.07, a change that did not reach statistical signif-

icance. These results suggest that the targeted technological

intervention was a critical factor in enhancing teaching profi-

ciency. The significant gains observed in the EG reinforce the

value of integrating innovative, context-specific technologies

into teacher training programs. Conversely, the negligible

change in the CG underscores the limitations of conventional

methods in fostering comparable improvements. These find-

ings provide robust evidence supporting the hypothesis that

information-contextual technologies significantly contribute

to the professional development of prospective educators.

The ANOVA results provide strong evidence for the ef-

ficacy of the intervention. Specifically, the analysis revealed

a significant difference in post-intervention teaching profi-

ciency scores between the EG and the CG, with an F-value

of 25.67 (df = 1, 320) and a p-value less than 0.001. This

indicates that the variance observed between the groups is
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Table 7. Results for post-intervention teaching proficiency scores.

Source SS df MS F p-Value

Between Groups 1850.25 1 1850.25 25.67 <0.001

Within Groups 23012.50 320 71.91

Total 24862.75 321

Table 8. Effect Sizes (Cohen’s d) for teaching proficiency scores.

Comparison Cohen’s d

Experimental Group (Pre vs. Post) 1.05

Control Group (Pre vs. Post) 0.18

Between Groups (Post-Intervention) 0.85

unlikely to be due to random chance. The higher proficiency

scores in the experimental group suggest that the targeted

training integrating information-contextual technologies sig-

nificantly enhanced teaching competencies compared to the

traditional curriculum used in the control group. These find-

ings support the hypothesis that embedding modern, context-

specific technological tools into teacher training can sub-

stantially improve teaching performance. The participants

of the EG, who received targeted training with information-

contextual technologies, demonstrated a substantial increase

in teaching proficiency scores. Paired t-tests and effect size

calculations (Cohen’s d) revealed large improvements, con-

firming the practical significance of the intervention.

Thus, the participants of the EG, who received targeted

training with information-contextual technologies, demon-

strated a substantial increase in teaching proficiency scores.

Paired t-tests and effect size calculations (Cohen’s d) re-

vealed large improvements, confirming the practical sig-

nificance of the intervention. The participants of the CG,

following the traditional curriculum, exhibited only marginal

gains, underscoring the limited effectiveness of conventional

methods in enhancing teaching proficiency within the same

timeframe. Integrating technology-driven, context-specific

strategies in teacher training programs can significantly im-

prove the instructional competencies of future educators.

These findings contribute to the growing body of evidence

that technological innovations, when aligned with pedagog-

ical goals, can enhance teacher development and learning

outcomes [35–37]. However, the successful implementation of

these technologies faces several challenges. Limited techno-

logical infrastructure, particularly in remote areas, can hinder

accessibility, while inadequate digital competency among

educators may reduce the effectiveness of these tools. Resis-

tance to pedagogical shifts and difficulties in integrating dig-

ital tools into existing curricula further complicate adoption.

Additionally, excessive reliance on technology may lead to

cognitive overload, and the long-term sustainability of such

interventions depends on financial and institutional support.

Addressing these barriers requires targeted teacher training,

curriculum integration strategies, and sustainable implemen-

tation models. Future research should explore solutions to

these challenges, ensuring the long-term effectiveness of

technology-driven approaches in foreign language teacher

education.

In conclusion, the data indicate that the integration

of information-contextual technologies plays a pivotal role

in boosting teaching proficiency among prospective educa-

tors [38–40]. These results underscore the potential of inno-

vative pedagogical approaches to better prepare educators

for the modern classroom. Further studies might explore the

long-term retention of these enhanced teaching skills, exam-

ine larger or more diverse samples, and investigate additional

technology-based methods to optimize teacher training.
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