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Abstract: The rapid growth of digital technologies has significantly influenced foreign language education, particularly
in relation to communicative competence development. While digital learning platforms are widely used in
instructional practice, their interaction data are not always systematically analyzed to evaluate communicative
outcomes. This study combines pedagogical evaluation with a structured platform-based interaction analytics
framework built on Google Classroom-generated data. The research was conducted over one academic
semester using a mixed-methods design. Pre- and post-intervention surveys were administered to measure
communicative competence development, supported by classroom observations and semi-structured
interviews. In addition, interaction data were exported in CSV format and categorized into temporal
(submission timing), participation (comment frequency), and completion (assignment rate) indicators. Based
on these metrics, a composite Communicative Engagement Index (CEI) was calculated to provide a
reproducible measure of digital interaction patterns. Statistical analysis revealed measurable improvement in
communicative competence and demonstrated a positive association between engagement index scores and
post-intervention results. The findings suggest that integrating applied interaction analytics into digital
learning environments strengthens empirical validity and supports structured assessment of communicative
development in technology-enhanced language education.

1 INTRODUCTION communicative  development is not always

systematically evaluated [1].

The present study investigates the pedagogical
role of digital learning platforms in fostering
communicative competence and examines their
effectiveness within a structured instructional
framework. A mixed-methods research design was
employed, integrating quantitative and qualitative
data collection procedures. Quantitative data were
obtained through pre- and post-intervention surveys
administered over one academic semester, while
qualitative insights were gathered through classroom
observations and semi-structured interviews.
Statistical analysis was conducted to evaluate
changes in communicative competence in relation to
systematic digital platform use [2].

In addition to pedagogical evaluation, the study
incorporates  structured analysis of platform-

The rapid growth of digital technologies has
significantly reshaped foreign language education,
transforming traditional instructional models and
expanding opportunities for interactive learning.
Digital learning platforms are increasingly used to
support communicative language teaching; however,
their actual contribution to communicative
competence development requires further empirical
clarification. Communicative competence, which
includes linguistic, sociolinguistic, and pragmatic
dimensions, remains a central objective in
contemporary foreign language instruction. Although
learning  management systems and  online
communication tools are widely implemented in
classrooms, their measurable impact on students’
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generated interaction data collected from Google
Classroom. The platform was used not only for

distributing materials but also for organizing
communicative tasks, monitoring assignment
submission patterns, and tracking participation
frequency through comment-based interaction.

Interaction records were exported and categorized to
enable systematic measurement of communicative
engagement. By combining survey-based assessment
with structured interaction analytics, the study offers
a more empirically grounded perspective on
communicative competence development in digitally
mediated learning environments.

2 METHODOLOGY

2.1 Research Design

This study was conducted using a mixed-methods
research design to investigate the impact of digital
learning platforms on communicative competence
development in foreign language education. The
design enabled the integration of quantitative
measurement and qualitative interpretation, allowing
a more comprehensive understanding of instructional
and interactional processes [2], [3].

The research was carried out over one academic
semester (15 weeks). A pre-test was administered at
the beginning of the semester to establish baseline
communicative competence levels, and a post-test
was conducted at the end of the instructional period

to measure potential development. The same
structured questionnaire was used for both
measurements to  ensure  consistency and
comparability.

Digital learning platforms were systematically
integrated into classroom instruction throughout the
semester. These platforms supported synchronous
and asynchronous communication, collaborative
tasks, structured feedback, and continuous interaction
monitoring. By combining survey results,
observational  data, and platform-generated
interaction metrics, the study aimed to provide a
balanced and empirically grounded evaluation of
communicative competence development in a
digitally mediated environment [4].

2.2 Digital Platform Implementation

Google Classroom was used as the primary digital
learning environment in this study. The platform
supported  material  distribution,  assignment
management, discussion-based interaction, and

1654

structured feedback. Google Meet facilitated
synchronous communication sessions, while Google
Forms was used for survey administration and task
evaluation [5].

Beyond instructional management, the platform
enabled systematic monitoring of communicative
engagement. Assignment submission timestamps,
comment frequency, and task completion status were
recorded throughout the semester. Interaction data
were periodically exported in CSV format and
organized for structured analysis. These data
provided measurable indicators of participation,
temporal engagement, and task completion patterns,
forming the basis for quantitative interaction
assessment.

To ensure structured analysis of platform-
generated activity, interaction indicators were
grouped into three categories. Temporal metrics
included submission timestamps and response
intervals, allowing evaluation of assignment
punctuality and engagement timing. Participation
metrics were based on comment frequency and
overall interaction volume within digital tasks.
Completion metrics reflected assignment submission
rates in relation to the total number of assigned tasks.

For quantitative processing, each indicator was
normalized to ensure comparability across
participants. The categorized metrics were then used
to construct composite engagement measures that
supported subsequent statistical analysis of
communicative competence development.

2.3 Participants

The study was conducted with two groups of
university students representing different stages of
foreign language education in order to examine
communicative competence development across
academic progression. The first group consisted of
undergraduate students in the early phase of their
language studies who had not yet formally selected a
professional specialization. The second group
included students specializing in philology, with a
defined academic focus on foreign languages [6].

A total of 40 students participated in the
quantitative phase of the research. All participants
completed both the pre-intervention and post-
intervention questionnaires administered during one
academic semester. This design ensured consistent
baseline and outcome measurement across both
groups.

For the qualitative component, a purposively
selected subgroup of 20 students and 20 instructors
participated in semi-structured interviews and
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classroom observations. Purposive sampling was
applied to ensure that participants had sustained
exposure to platform-mediated instructional activities
and consistent engagement with digital learning tools
throughout the semester [1].

Digital learning platforms were systematically
integrated into classroom practice during the 15-week
instructional period, ensuring comparable conditions
of technological interaction across both groups.
Participation in the study was voluntary, and all
individuals were informed about the research
objectives prior to data collection. All participants
provided informed consent prior to participation.

Participation was voluntary, and all responses
were collected anonymously.

Platform-generated data were anonymized before
analysis and stored on a secure password-protected
institutional device accessible only to the research
team.

2.4 Data collection Instruments

To obtain a comprehensive understanding of
communicative competence development in a
digitally mediated learning environment, multiple
data collection instruments were employed. The
integration of quantitative and qualitative tools
enabled systematic examination of both measurable
outcomes and experiential aspects of learning.

A structured questionnaire was used to assess
students’ linguistic, sociolinguistic, and pragmatic
competence in alignment with established theoretical
models of communicative competence [7]. The
instrument consisted of Likert-scale items (five-point
scale) designed to evaluate language accuracy,
contextual appropriateness of language use, and self-
perceived confidence in communicative interaction
within digital environments.

The questionnaire was administered twice: at the
beginning of the academic semester (pre-test) to
establish baseline competence levels, and at the end
of the 15-week instructional period (post-test) to
measure developmental change. The same instrument
was used for both administrations to ensure
comparability of results. The internal consistency of
the questionnaire was evaluated using Cronbach’s

alpha coefficient, which indicated acceptable
reliability (o= 0.81).
In addition to survey-based measurement,

classroom observations were conducted to examine
how digital tools supported communicative tasks in
authentic instructional settings. Observational focus
included participation  frequency, interaction
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dynamics, and engagement patterns during both
synchronous and asynchronous activities.

Furthermore, semi-structured interviews were
carried out with students and instructors to collect
qualitative data regarding instructional practices,
learner motivation, and perceptions of digital
platform effectiveness [8]. The interviews followed a
flexible yet guided framework, allowing participants
to elaborate on their experiences while maintaining
thematic consistency across responses.

The combined wuse of questionnaires,
observations, and interviews enabled methodological
triangulation and enhanced the credibility and
interpretative depth of the study’s findings [7].

2.5 Data Analysis

Statistical analysis was conducted to examine
changes in participants’ communicative competence
over the course of the instructional period.
Quantitative data obtained from the pre- and post-
intervention questionnaires were analyzed using both
descriptive and inferential statistical procedures.
Descriptive statistics were calculated to determine
mean scores and distribution patterns across
linguistic, sociolinguistic, and pragmatic competence
dimensions.

To evaluate whether observed differences
between pre-test and post-test results were
statistically significant, paired-sample t-tests were
applied. A significance level of p < 0.05 was adopted
to determine meaningful change. This procedure
enabled objective assessment of communicative
competence development following systematic
exposure to digital learning platforms.

In addition to survey-based analysis, platform-
generated interaction indicators were processed to
construct composite engagement measures. The
calculated Communicative Engagement Index (CEI)
scores were analyzed in relation to post-intervention
competence outcomes to examine potential
associations between structured digital engagement
and communicative development. Correlation
analysis was conducted to evaluate the strength of
these relationships.

Qualitative data obtained from semi-structured
interviews and classroom observations were analyzed
using thematic analysis procedures [4]. The analysis
involved data familiarization, coding of recurring
patterns, and development of thematic categories
related to learner autonomy, interaction quality,
confidence, and instructional organization. Through
iterative comparison and refinement, themes were
organized to provide interpretative insight into
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participants’ perceptions
language learning.

The integration of quantitative statistical results
and qualitative  thematic  findings enabled
methodological triangulation and provided a
comprehensive interpretation of the role of digital
learning platforms and interaction analytics in
communicative competence development.

of digitally mediated

2.6 Platform - Based Interaction
Analytics Framework

To strengthen the applied IT dimension of the study,
a structured interaction analytics framework was
implemented using platform-generated data from
Google Classroom. The framework was designed to
enable systematic quantification of communicative
engagement and to complement survey-based
competence measurement  with  reproducible
interaction metrics.

Interaction records were exported in CSV format
at regular intervals throughout the 15-week semester.
The extracted fields included student identifier,
assignment  submission timestamp, comment
frequency, and assignment completion status. Prior to
analysis, data were cleaned and organized to ensure
consistency across participants.

The processing pipeline consisted of four

stages: [5] data preprocessing, [7] metric
categorization, [l] normalization, and [4]
engagement index  computation. Interaction

indicators were grouped into temporal metrics
(submission timing and response intervals),
participation metrics (comment frequency and
interaction volume), and completion metrics
(assignment submission rate).

To enable comparability, all indicators were
normalized to a 0-1 scale. Based on normalized
values, a composite Communicative Engagement
Index (CEI) was calculated using weighted
aggregation:

CEIl = wiP + w2T + wsC, €))

where P represents normalized participation score, T
denotes normalized submission timeliness, and C
indicates the proportion of completed assignments.
The weight coefficients w1, w2, ws were applied to
balance the relative contribution of each engagement
dimension. Equal weights were applied in this study
(W1 = w2 =ws = 1/3), assuming equal contribution of
participation, timeliness, and completion dimensions.
The computed CEI values were subsequently used in
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correlation  analysis ~ with  post-intervention
communicative competence scores to examine
potential associations between digital engagement
and learning outcomes. This procedure enabled
systematic  incorporation of  platform-based
interaction analytics into pedagogical evaluation and
supported reproducible measurement of student
engagement in foreign language education.

3 RESULTS

3.1 Quantitative Findings

The quantitative results demonstrate measurable
improvement in communicative competence
following systematic integration of digital learning
platforms. Descriptive statistics revealed increased
mean scores across linguistic, sociolinguistic, and
pragmatic dimensions in the post-intervention
assessment compared to baseline measurements.

As illustrated in Figure 1, post-test mean scores
exceeded pre-test values across all competence
categories. Paired-sample t-test analysis confirmed
that these differences were statistically significant (p
< 0.05), indicating that observed improvements were
unlikely to be due to random variation

In addition to competence score analysis,
calculated Communicative Engagement Index (CEI)
values were examined in relation to post-intervention
results. Correlation analysis demonstrated a positive
association between CEI scores and overall
communicative competence development (r = 0.62, p
< 0.01), suggesting that higher levels of structured
digital engagement were linked to improved learning
outcomes.
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Figure 1: Comparison of pre- and post-intervention mean
scores across communicative competence dimensions.
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Table 1: Pre- and post-intervention comparison of communicative competence.

Dimension Pre (Mean + SD) Post (Mean + SD) t p
Linguistic competence 3.05+1.09 4.06 +0.98 4.83 <0.001
Sociolinguistic competence 2.91£1.06 4.04 £0.91 5.32 <0.001
Pragmatic competence 2.98 +£1.00 391+1.05 4.04 <0.001

A statistical summary of pre- and post-
intervention results is presented in Table 1.

These findings indicate that systematic
participation, timely task completion, and consistent
interaction within the digital learning environment
contributed to measurable communicative progress.
The integration of interaction analytics provided
additional explanatory depth beyond traditional
survey-based evaluation [9], [10].

3.2 Qualitative Findings

The qualitative findings complement the quantitative
results by providing additional insight into how
digital learning platforms influence communicative
competence development. Analysis of classroom
observations and interview data suggests that digital
platforms were associated with increased interaction,
learner confidence, and more active participation in
communicative tasks.

Students appeared more engaged during
synchronous and asynchronous activities, particularly
in discussion-based tasks and collaborative problem-
solving. Several participants noted that the digital
environment reduced communication anxiety and
made it easier to express ideas compared to traditional
classroom settings.

As illustrated in Figure 2, interaction emerged as
the dominant theme, recorded 18 times across
interview and observation data. Feedback was
identified 16 times, confidence 15 times, flexibility
14 times, and reduced anxiety 12 times. Together,
these thematic patterns represent central aspects of
students’ experiences in digitally mediated language
learning contexts [3].

Interview responses further indicated that students
valued the accessibility and flexibility of the
platform, as it allowed them to revisit materials and
participate in communicative activities at their own
pace. Teachers emphasized the role of structured
communicative tasks and timely feedback in
supporting the effective use of digital tools. Overall,
the qualitative findings suggest that digital learning
platforms contribute not only to measurable
improvements in communicative competence but
also to affective and interactive aspects of language
learning [8], [11]. Taken together, the quantitative
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and qualitative results provide a broader perspective
on the role of digital learning platforms in
communicative competence development.
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Figure 2: Frequency distribution of qualitative themes
identified in interviews and classroom observations.

4 DISCUSSION

The results of this study indicate that digital learning
platforms play a significant role in the development
of communicative competence in foreign language
education. Improvements observed across linguistic,
sociolinguistic, and pragmatic dimensions suggest
that structured digital environments can support
meaningful language development. By facilitating
authentic interaction, collaborative learning, and
learner-centered instructional practices, digital
platforms align with the core principles of
communicative language teaching, which emphasize
purposeful communication as central to language
acquisition [7], [12].

The  quantitative  findings  demonstrated
statistically significant changes between pre- and
post-intervention measurements, while the qualitative
results provided interpretative insight into how these
changes unfolded in practice. Increased opportunities
for collaboration, idea exchange, and sustained
interaction appear to have contributed to improved
communicative  performance. = The  positive
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correlation observed between the Communicative
Engagement Index (CEI) and post-intervention
competence scores further suggests that structured
digital engagement is associated with measurable
learning outcomes.

The findings also show that simply introducing
digital tools does not automatically lead to
communicative success. Rather, the effectiveness of
digital learning platforms depends on instructional
design, task structure, and active teacher facilitation.
Clearly defined communicative objectives and timely
feedback mechanisms were consistently identified as
central factors supporting meaningful engagement.
This interpretation is consistent with earlier research
emphasizing the role of pedagogical planning in
technology-enhanced language learning [6], [10].

Integrating interaction analytics into the research
design added further explanatory depth beyond
traditional survey-based evaluation. By
systematically categorizing and quantifying platform-
generated interaction data, the study introduced a
reproducible framework for examining digital
engagement patterns. The alignment between
qualitative themes-such as interaction and feedback-
and CEI dimensions reinforces the coherence
between perceived experience and measured
participation indicators.

Additionally, students’ digital literacy emerged as
a relevant factor influencing engagement levels and
task completion patterns. Although most participants
benefited from the flexibility and accessibility of
digital platforms, variation in technical skills
appeared to affect consistency of participation. This
finding highlights the need for inclusive digital
support strategies to ensure equitable learning
opportunities within  technologically mediated
environments [4], [5].

Overall, the results suggest that digital learning
platforms are most effective when they are
implemented within a clearly structured pedagogical
framework supported by interaction monitoring. The
combination of instructional planning and applied
engagement analytics strengthens both practical

implementation and empirical evaluation of
communicative competence development.

5 LIMITATIONS

Several methodological limitations should be

acknowledged. The quantitative phase involved 40
students who completed the pre- and post-
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intervention surveys, while the qualitative phase drew
on a purposively selected subgroup of 20 students and
20 instructors who took part in semi-structured
interviews and classroom observations; these two
subsamples served different, complementary
purposes rather than representing a single unified
sample. The number of questionnaire items used to
compute Cronbach's alpha (o = 0.81) is not reported,
and no additional evidence of instrument validity
(e.g., factor analysis) is provided; both should be
included in future reporting. The equal weighting of
the CEI components (w1 = w2 =ws = 1/3) was adopted
as a simplifying assumption rather than one derived
from empirical evidence on the relative importance of
participation, timeliness, and completion, and should
be revisited in future work using data-driven
weighting methods. Effect sizes (e.g., Cohen's d)
were not calculated for the pre—post comparisons in
Table 1, limiting assessment of the practical, as
opposed to statistical, significance of the observed
improvements. The correlation between CEI scores
and communicative competence development (r =
0.62, p < 0.01) was not adjusted for potential
confounding variables such as baseline competence,
gender, or age. For the qualitative themes
summarized in Figure 2, the coding was not
independently cross-checked by multiple researchers,
so inter-rater reliability was not formally established.
Finally, the observation that digital literacy
influenced engagement levels is based on interview
and observational data rather than on a dedicated
measurement instrument, and should be treated as an
interpretive rather than a quantitatively validated
finding.

6 CONCLUSIONS

This study explored how digital learning platforms
influence communicative competence development
in foreign language education through a mixed-
methods research design. The findings indicate that
digitally mediated learning environments can
effectively support linguistic, sociolinguistic, and
pragmatic competence when integrated within a
structured pedagogical framework.

Quantitative analysis demonstrated statistically
significant improvements across multiple
competence dimensions, while qualitative findings
provided contextual explanation for increased
interaction, learner confidence, and reduced
communication anxiety. The positive association
identified between the Communicative Engagement
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Index (CEI) and post-intervention competence scores
further suggests that structured digital engagement
contributes to measurable learning outcomes.

Importantly, the results show that digital
platforms alone do not guarantee communicative
development. Their effectiveness depends on clearly
defined communicative objectives, well-designed
instructional tasks, and sustained teacher guidance.
Students’ digital literacy and access to technical
support also influence participation consistency and
engagement levels.

From an applied perspective, the study contributes
by incorporating platform-based interaction analytics
into pedagogical evaluation. The proposed CEI
framework offers a reproducible way to quantify
engagement patterns and relate them to
communicative competence development.

The study is limited by its relatively small sample
size and specific institutional context. Future research
may extend this approach through longitudinal
designs, larger participant groups, and deeper
analysis of specific platform features that most
effectively support communicative development.

Overall, digital learning platforms represent
valuable pedagogical resources when implemented
within a structured instructional model supported by
systematic interaction monitoring and clearly defined
communicative goals.
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