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I.  Introduction 

In recent years, second/foreign language education has shifted from a behavioristic, 

transmission-oriented model toward a more cognitive and student-centered paradigm. Within English 

as a Foreign Language (EFL) contexts, speaking remains one of the most challenging yet essential 

skills for learners, as it directly reflects their ability to communicate meaningfully in real-life 

situations. Despite the growing emphasis on communicative language teaching, many EFL classrooms 

still struggle to develop learners’ speaking fluency, interactional competence, and critical thinking in 

a balanced and sustainable way[1] 

One promising response to this challenge is the integration of deep learning principles in English 

Language Teaching (ELT). Deep learning emphasizes understanding, reflection, and the application 

of knowledge in authentic contexts rather than mere memorization of formulas or structures. Within 

ELT, this approach encourages learners to engage with language in meaningful tasks, connect 

concepts across domains, and reflect critically on their own learning processes. As [2] conceptualize, 

deep learning in ELT can be operationalized through cooperative learning strategies, where students 

work collaboratively, negotiate meaning, and co-construct knowledge while practicing speaking 

skills. In this model, learners are not passive recipients of language input; instead, they actively 
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English speaking skill is very crucial because this ability enables students 

to express thoughts, feelings, and ideas in real situations through a dynamic 

and interactive process for academic and professional purposes. Despite 

the growing integration of AI-based language learning approaches in EFL 

classrooms, there is still limited empirical evidence on the effectiveness of 

deep learning-oriented instruction in improving students’ speaking ability. 

The purpose of this study was to investigate the effect of the deep learning 

approach on the speaking ability of first-semester students at the Faculty 

of Information and Communication Technology, Universitas Teknologi 

Mataram. The study employed a quasi-experimental design with a pre-test 

and post-test control group involving 60 students. The sample was divided 

into two groups: an experimental group receiving deep learning-oriented 

and AI-assisted speaking instruction, and a control group receiving 

conventional speaking instruction. The instruments used in this study were 

speaking pre-tests and post-tests assessed based on fluency, pronunciation, 

vocabulary, grammar, and coherence. The collected data were analyzed 

using descriptive statistics, normality and homogeneity tests, paired-

sample t-tests, and independent-sample t-tests through SPSS. The findings 

revealed that the experimental group achieved a higher improvement in 

speaking ability than the control group. The post-test mean score of the 

experimental group increased from 61.20 to 78.90, while the control group 

improved from 60.85 to 69.40. The independent-samples t-test showed a 

significance value of 0.000 (< 0.05), indicating that the deep learning 

approach had a statistically significant effect on students’ speaking ability. 

The results suggest that deep learning-oriented instruction integrated with 

collaborative tasks, project-based learning, and AI-assisted feedback can 

effectively enhance students’ speaking fluency, confidence, and 

engagement in EFL classrooms. 
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participate in dialogic exchanges, give and receive feedback, and develop both linguistic and 

metacognitive competencies. 

Alongside cooperative learning, the integration of project-based learning (PBL) with deep learning 

principles has also shown considerable potential in fostering speaking fluency and critical thinking in 

EFL settings [1]. In PBL-oriented deep learning, students engage in extended tasks that require 

inquiry, collaboration, and real-world application, such as designing projects, presenting findings, and 

discussing outcomes in English[1]. These activities naturally push learners to produce more complex 

and extended speech, to negotiate meaning with peers, and to justify their ideas—all of which support 

the development of speaking fluency and higher-order thinking skills. Moreover, when PBL is 

embedded within deep learning frameworks, teachers can design learning experiences that are not 

only linguistically rich but also cognitively challenging and personally relevant to students[3], [4]  

Given these developments, the present study investigates the effect of a deep learning approach on 

students’ speaking ability in an EFL classroom. As well as the conceptualization proposed by[2], the 

study aims to explore how deep learning–oriented instruction—particularly when integrated with 

cooperative and project-based tasks—can enhance learners’ speaking performance, confidence, and 

critical thinking. By situating the research within these recent empirical and conceptual foundations, 

the study seeks to contribute to a growing body of literature on innovative, technology-informed, and 

student-centered approaches to teaching speaking in EFL classrooms. 

In recent years, second/foreign language education has shifted from a behavioristic, 

transmission-oriented model toward a more cognitive and student-centered paradigm. Within English 

as a Foreign Language (EFL) contexts, speaking remains one of the most challenging yet essential 

skills for learners, as it directly reflects their ability to communicate meaningfully in real-life 

situations. Despite the growing emphasis on communicative language teaching, many EFL classrooms 

still struggle to develop learners’ speaking fluency, interactional competence, and critical thinking in 

a balanced and sustainable way[1], [3], [4]. 

One promising response to this challenge is the integration of deep learning principles in English 

Language Teaching (ELT). Deep learning emphasizes understanding, reflection, and the application 

of knowledge in authentic contexts rather than mere memorization of formulas or structures. Within 

ELT, this approach encourages learners to engage with language in meaningful tasks, connect 

concepts across domains, and reflect critically on their own learning processes. As [2] conceptualize, 

deep learning in ELT can be operationalized through cooperative learning strategies, where students 

work collaboratively, negotiate meaning, and co-construct knowledge while practicing speaking 

skills. In this model, learners are not passive recipients of language input; instead, they actively 

participate in dialogic exchanges, give and receive feedback, and develop both linguistic and 

metacognitive competencies[3], [4]. 

Alongside cooperative learning, the integration of project-based learning (PBL) with deep learning 

principles has also shown considerable potential in fostering speaking fluency and critical thinking in 

EFL settings [1]. In PBL-oriented deep learning, students engage in extended tasks that require 

inquiry, collaboration, and real-world application, such as designing projects, presenting findings, and 

discussing outcomes in English. These activities naturally push learners to produce more complex and 

extended speech, to negotiate meaning with peers, and to justify their ideas—all of which support the 

development of speaking fluency and higher-order thinking skills[1]. Moreover, when PBL is 

embedded within deep learning frameworks, teachers can design learning experiences that are not 

only linguistically rich but also cognitively challenging and personally relevant to students. 

Recent studies further clarify how deep learning can be implemented in the EFL classroom in ways 

that are mindful, meaningful, and joyful for learners. Zhang, et.all[5] , for instance, outlines practical 

strategies for implementing deep learning in EFL contexts, emphasizing the importance of relevance, 

authenticity, and emotional engagement in language tasks. Such strategies often include 

problem-based activities, collaborative discussions, and student-driven projects that align with 

learners’ interests and real-world needs[4]. In this sense, deep learning is not only a cognitive 

framework but also an affective one that aims to reduce speaking anxiety, increase motivation to 

communicate, and foster a more positive attitude toward speaking in English through meaningful and 

emotionally engaging language tasks. 

In contrast, in Indonesian context, the integration of deep learning–oriented instruction has been 

increasingly recognized as a viable approach to enhance both speaking performance and critical 
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thinking. [6] Dewi and Dalimunthe, for example, report that Indonesian EFL teachers perceive deep 

learning–oriented instruction—such as inquiry-based tasks, collaborative speaking activities, and 

reflective discussions—as particularly effective in encouraging students to express ideas more fluently 

and to think critically about language[6]. These teachers also highlight the importance of creating a 

supportive classroom environment where errors are treated as opportunities for learning rather than 

sources of judgment, a condition that is especially crucial for developing speaking confidence among 

Indonesian learners. 

Beyond the classroom level, Zhang, Saleem, and Pasaribu along with Tiana D.M. Fitriyah provide 

a broader perspective on the role of deep learning in English language acquisition in general[7]. They 

argue that deep learning supports learners’ engagement with language at multiple levels—lexical, 

syntactic, pragmatic, and sociocultural—by encouraging them to use English in rich, context-bound, 

and purposeful ways. In deep learning–oriented environments, learners are expected to interpret, 

analyze, and evaluate language use, not merely to reproduce it mechanically. This perspective aligns 

with previous research that has examined deep learning, suggesting that it can enhance vocabulary 

retention, grammatical accuracy, and discourse-level competence, all of which are closely related to 

speaking proficiency. 

At the same time, offers a more general overview of the utilization of deep learning in education, 

highlighting its potential to transform traditional teaching practices into more learner-centered and 

inquiry-driven experiences. In language education, this transformation implies a shift from teacher-

led drills and isolated grammar exercises toward integrated, communicative, and project-based 

learning. When applied to EFL speaking in the Indonesian context, such a shift means that learners 

are positioned as active meaning-makers who negotiate, explain, argue, and reflect—in English—

rather than as passive repeaters of pre-set models. In Indonesia, this deep learning approach has been 

implemented in university-level speaking courses, particularly in the "Speaking English for IT" course 

for first-semester students in the Faculty of Information and Communication Technology at 

Universitas Teknologi Mataram. In this course, deep learning is operationalized through collaborative 

speaking tasks, project-based assignments (such as designing technical presentations and conducting 

interviews in English), and AI-assisted feedback systems that provide real-time pronunciation 

correction and fluency assessment. Indonesian EFL teachers report that such deep learning-oriented 

instruction encourages students to express ideas more fluently and think critically about language use 

in technology-related contexts[8], [9]. 

Given these developments, the present study investigates the effect of a deep learning approach on 

students’ speaking ability in an EFL classroom. Drawing on the work of[1], [10], [11], [12], the study 

aims to explore how deep learning–oriented instruction—particularly when integrated with 

cooperative and project-based tasks—can enhance learners’ speaking performance, fluency, and 

critical thinking. By situating the research within these recent empirical and conceptual foundations, 

the study seeks to contribute to a growing body of literature on innovative, student-centered 

approaches to teaching speaking in EFL classrooms, especially in the Indonesian educational context 

at the university level, specifically among first-semester undergraduate students. 

Recent empirical studies also demonstrate how deep learning can be applied to analyze and 

enhance actual speaking performance in EFL contexts[4], [13], [14] for example, employ deep 

learning techniques to conduct multimodal analyses of public speaking performances by EFL learners, 

particularly focusing on facial movement and nonverbal behavior. Their work shows that successful 

speakers tend to use more expressive and contextually appropriate facial gestures, which can be 

systematically observed and interpreted through machine-learning models. This finding is consistent 

with previous studies on facial expression recognition in speaking subjects , which demonstrate that 

deep learning models can accurately capture and analyze nonverbal communication patterns, 

including facial movements and gestures, during speech production[4], [15].  

Within the EFL speaking classroom, the role of dialogic feedback is crucial for scaffolding deep 

learning processes. [16] investigate how dialogic feedback in online learning environments can 

promote deep learning for EFL speaking learners. They report that when teachers and peers provide 

interactive, question-based, and elaborative feedback—rather than simple correction—students are 

more likely to reflect on their language use, justify their choices, and revise their output. In such 

dialogic interactions, learners gradually move from surface-level corrections (e.g., fixing a single 

word) to deeper engagement with meaning, organization, and rhetorical effectiveness. This suggests 
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that feedback itself can function as a mechanism to trigger deep learning, especially when it is 

embedded in collaborative speaking tasks. 

The integration of deep learning with project-based learning and learner autonomy further 

strengthens its impact on speaking skills[11]. examine the impact of deep learning–oriented 

project-based learning on students’ English speaking skills in an Indonesian EFL context. Their 

findings indicate that when learners engage in authentic, long-term projects—such as designing 

presentations, conducting interviews, or producing short videos—they not only improve their fluency 

and accuracy but also develop a stronger sense of responsibility for their learning . Learner autonomy, 

in particular, plays a mediating role: students who are encouraged to set their own goals, select 

resources, and monitor their progress tend to show more sustained engagement and higher speaking 

performance . In other words, deep learning–oriented PBL appears to foster both linguistic 

development and metacognitive self-regulation. While previous research has examined deep learning-

oriented PBL primarily in high school contexts, this study extends prior research by focusing on first-

semester university students in the "Speaking English for IT" course, where technical and professional 

speaking skills are essential. Additionally, this study integrates AI-assisted feedback with deep 

learning–oriented PBL, which has not been extensively explored in Indonesian university speaking 

classes. Therefore, this study completes previous research by (1) shifting the focus from high school 

to university-level first-semester students, (2) combining AI-assisted feedback with cooperative and 

project-based deep learning tasks, and (3) using a quasi-experimental design to measure statistically 

significant effects on multiple dimensions of speaking ability[3]. 

This connection to self-regulation is also emphasized in studies of Indonesian EFL learners[17], 

for instance, explore deep learning self-regulation strategies employed by Indonesian EFL learners 

during speaking tasks. They identify strategies such as goal setting, time management, 

self-monitoring, and reflection on performance as key elements that support learners’ engagement in 

deep learning activities. When learners actively regulate their learning—by planning how to prepare 

for a speaking task, evaluating their own performance, and seeking feedback—they are more likely to 

internalize language knowledge and apply it flexibly in subsequent speaking events. In this way, 

self-regulation becomes a bridge between deep learning principles and observable improvements in 

speaking ability. 

Taken together, these studies suggest that deep learning in EFL speaking instruction is not limited 

to a single method or technique, but rather involves a constellation of practices—multimodal analysis, 

dialogic feedback, project-based tasks, learner autonomy, and self-regulation—that collectively shape 

how students engage with language. By drawing on this body of work, the present study seeks to 

further explore how a deep learning approach, implemented through cooperative and project-oriented 

speaking tasks, can influence Indonesian EFL learners’ speaking ability, confidence, and 

self-regulation in the classroom. 

In recent years, the integration of Artificial Intelligence (AI) into English language learning has 

opened new pathways for enhancing speaking skills among EFL learners. Systematic reviews by Syair 

and Mujahid and Xing confirm that AI-assisted technologies—such as intelligent conversation agents, 

speech recognition systems, and intelligent feedback platforms—can significantly improve learners' 

pronunciation, fluency, and willingness to communicate in global EFL contexts. These reviews 

highlight that AI tools provide immediate, personalized feedback, reduce production anxiety, and 

increase opportunities for repeated practice outside the formal classroom. While these systematic 

reviews primarily focus on global contexts, recent studies in Indonesia also demonstrate similar 

benefits. For example, Indonesian EFL learners at vocational high schools and universities who use 

AI tools such as TalkPal.AI show significant improvements in speaking skills through real-time 

feedback. In this context, AI is not merely a supplementary gadget but a pedagogical mediator that 

supports the development of speaking competence through continuous, data-informed interaction both 

globally and in the Indonesian educational context[17].  

At the same time, studies on the integration of AI in English Language Teaching (ELT) emphasize 

both the opportunities and challenges associated with its adoption. Handayani, Hermansyah, Rahim, 

and Sain for example, discuss how AI can enhance vocabulary instruction, writing practice, and 

speaking tasks while also raising concerns about teacher readiness, equity of access, and the potential 

over-reliance on technology . Their work suggests that AI-integrated ELT requires careful curriculum 

design, professional development, and ethical considerations. In parallel, McLean, Mcfulfia, and 
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Nugraha argue that the digital age calls for a re-conceptualization of teaching that combines deep 

learning principles with technological integration. They propose that when AI tools are embedded 

within deep learning frameworks—such as project-based, collaborative, and reflective tasks—learners 

are not only more competent in language use but also more critically aware of their learning 

processes[18], [19].  

These developments suggest that contemporary EFL speaking instruction is increasingly shaped 

by the convergence of deep learning pedagogy and AI-enabled environments. Within this landscape, 

alternative models of deep learning have also emerged to bridge cognition and pedagogy in innovative 

ways. Mahayanti, Rismadewi, Asril, Tirtayani, and Laba , for instance, propose a transcendental 

meditation-based deep learning model in ELT that emphasizes mindfulness, reduced anxiety, and 

holistic engagement with language. While their model is distinct from AI-driven approaches, it shares 

a common goal: creating learning conditions where learners are cognitively, emotionally, and socially 

involved in language use[20].  

However, despite the growing body of research on deep learning and AI in EFL, several research 

gaps remain. First, most studies on deep learning-oriented instruction have focused on high school 

contexts or general EFL populations without specifying educational level, with limited research 

examining its effect on first-semester university students. Second, while AI-assisted speaking 

instruction has been studied systematically in global contexts , its integration with deep learning 

principles in Indonesian university Speaking courses remains underexplored. Third, previous research 

has examined deep learning components separately (e.g., dialogic feedback , multimodal analysis, 

self-regulation ), but few studies have investigated how these components work together 

through cooperative and project-based tasks with AI-assisted feedback in a quasi-experimental 

design. This study addresses these gaps by (1) focusing on first-semester university students rather 

than high school students, (2) integrating AI-assisted feedback with deep learning-oriented 

cooperative and project-based tasks in an Indonesian university context, and (3) using a quasi-

experimental design with pre-test and post-test to measure statistically significant effects on speaking 

ability across multiple dimensions (fluency, pronunciation, vocabulary, grammar, and coherence)[3], 

[4].  

Taken together, these studies indicate that deep learning in EFL speaking can be operationalized 

through multiple pathways—be it technology-integrated, AI-assisted, or mindfulness-oriented—

provided that the core principles of meaningful engagement, reflection, and autonomy are preserved. 

Grounded in this evolving body of scholarship and addressing the identified research gaps, the present 

study explores the effect of a deep learning approach on Indonesian EFL learners' speaking ability at 

Universitas Teknologi Mataram, with particular attention to how AI-assisted and project-based tasks 

interact with deep learning principles to foster speaking fluency, confidence, and self-regulation 

among first-semester students. 

 

II. Method 

1. Research design 

This study employs a quasi-experimental design with a pre-test and post-test control group to 

investigate the effect of a deep learning approach integrated with AI-assisted speaking instruction on 

students' speaking ability in an EFL classroom. The study is guided by the following hypothesis: H₁: 

There is a significant effect of the deep learning approach integrated with AI-assisted speaking 

instruction on students' speaking ability compared to conventional instruction. The design involves 

two groups: (1) a treatment group exposed to a deep learning-oriented speaking instruction integrated 

with AI-assisted feedback, and (2) a control group taught through conventional EFL speaking 

instruction without the integration of AI and deep learning tasks. This design follows the pattern of 

recent experimental studies that examine the impact of AI-powered tools and deep learning-based 

instruction on speaking performance (e.g.,[21], [22]. By comparing pre-test and post-test speaking 

scores between the two groups, the study seeks to determine whether the intervention has a statistically 

significant effect on speaking ability. 

2. Subject of the research 

The population of this study consists of 150 first-semester students enrolled in the Faculty of 

Information and Communication Technology at Universitas Teknologi Mataram. A sample of 60 

students was selected from this population: 30 students assigned to the treatment group and 30 
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students to the control group. The sample was determined using Slovin's formula with an acceptable 

margin of error of 10%, ensuring that the sample adequately represents the population. The students 

were selected through purposive sampling to include those who were enrolled in the 

compulsory English Speaking course and who had not previously received AI-assisted speaking 

instruction[23], [24], [25]. 

Purposive sampling is fit to this study because it allows the researcher to deliberately select 

participants who possess specific characteristics relevant to the research phenomena: (1) being first-

semester students who are new to university-level EFL instruction, (2) enrolled in the compulsory 

English Speaking course, and (3) having no prior experience with AI-assisted speaking instruction. 

This sampling technique ensures that the selected participants can deliberately represent the core 

phenomena under investigation and allows for ideal participant selection, which is essential for 

experimental studies where participants need to have specific prior knowledge or lack of prior 

exposure to the intervention. This sampling strategy is consistent with several recent studies that 

investigate AI-driven mobile learning and AI-mediated assessment in EFL contexts[22], [26], [27].  

3. Instrument in collecting the data 

The primary instruments used to collect data are speaking pre-tests and post-tests in the form of 

structured speaking tasks administered before and after the intervention. The tasks require students to 

(1) describe pictures, (2) narrate events, or (3) respond to short prompts in English, while their 

performances are recorded and assessed based on fluency, pronunciation, vocabulary, grammar, and 

overall coherence. To explain how the deep learning approach was used as an experiment tool, the 

treatment group received deep learning-oriented speaking instruction that was implemented through 

the following specific strategies: (1) cooperative learning tasks where students worked collaboratively 

in pairs or small groups to negotiate meaning and co-construct knowledge while practicing speaking 

skills; (2) project-based learning activities such as designing presentations, conducting interviews, or 

producing short videos in English that require inquiry, collaboration, and real-world application; 

(3) reflective discussions where students critically reflect on their own learning processes and justify 

their language choices; and (4) inquiry-based tasks that encourage students to connect concepts across 

domains and engage with language in meaningful, authentic contexts. These deep learning strategies 

align with conceptualizations of deep learning in ELT that emphasize understanding, reflection, and 

application rather than mere memorization. 

To support the speaking assessment, the treatment group utilized an AI-based speaking 

application inspired by recent work on AI-powered speech recognition and AI-mediated assessment 

Dennis and Nutprapha, T. A. Dakhil, . The kind of AI-mediated assessment used in this study is AI-

powered speech recognition technology that provides real-time automated feedback on pronunciation, 

intonation, fluency, and grammatical accuracy. Specifically, the application functions as an intelligent 

conversation agent similar to TalkPal.AI or ELSA Speak, which offers immediate, personalized 

feedback, reduces production anxiety, and increases opportunities for repeated practice outside the 

formal classroom. The application provides diagnostic feedback that helps learners identify 

pronunciation errors, fluency issues, vocabulary gaps, and grammatical inaccuracies, enabling them 

to move past obstacles that hinder their speaking development. In addition, the study draws on the 

technical foundations of deep learning in speech processing and automatic facial expression 

recognition to enrich the understanding of multimodal speaking performance, even if full facial 

recognition is not implemented in this particular study[24], [28], [29].  

4. Data analysis techniques 

The quantitative data obtained from the pre-test and post-test scores are analyzed using the 

Statistical Package for the Social Sciences (SPSS). The data from the experimental and control groups 

are processed through descriptive statistics, including mean scores, standard deviations, and frequency 

distributions, to summarize the students’ speaking performance before and after the treatment. After 

that, paired-sample t-tests are used to examine whether there is a significant difference between the 

pre-test and post-test scores within each group. In addition, an independent-samples t-test is applied 

to compare the post-test scores between the experimental and control groups in order to determine 

whether the deep learning-oriented, AI-assisted instruction has a greater effect than conventional 

instruction. These procedures are consistent with recent studies on AI-enhanced speaking skills and 

quasi-experimental designs in EFL contexts[22], [30], [31]. 
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III. Results 

Table 1 presents the descriptive statistics for the experimental and control groups in the pre-test 

and post-test. The experimental group obtained a mean score of 61.20 in the pre-test and 78.90 in the 

post-test, with standard deviations of 6.45 and 5.80, respectively. Meanwhile, the control group 

achieved a mean score of 60.85 in the pre-test and 69.40 in the post-test, with standard deviations of 

6.10 and 6.25, respectively. These results indicate that both groups started the study at a relatively 

similar level of speaking ability, as reflected by the close pre-test means (61.20 and 60.85). This initial 

equivalence is important because it suggests that the participants possessed comparable speaking 

proficiency before the intervention, thereby reducing the possibility that post-test differences resulted 

from pre-existing ability gaps. Similar baseline conditions have been emphasized in quasi-

experimental studies on EFL speaking instruction, where comparable pre-test scores are considered 

essential for ensuring the internal validity of treatment effects [17], [18]. Such initial similarity is 

important because it suggests that any later difference in performance is more likely attributable to the 

treatment rather than to pre-existing disparities between the two groups. 

After the treatment, however, the experimental group showed a much greater improvement than 

the control group. The increase in the experimental group’s mean score from 61.20 to 78.90 represents 

a gain of 17.70 points, indicating substantial improvement in students’ speaking performance. This 

improvement suggests that students developed stronger fluency, pronunciation, vocabulary use, 

grammatical accuracy, and overall coherence during speaking tasks. The magnitude of this gain is 

consistent with previous studies reporting that deep learning-oriented instruction and AI-assisted 

speaking practice contribute significantly to oral language development. For example, Sukariani, 

Agung, and Sulindawati[11]found that deep learning-oriented project-based learning enhanced 

students’ speaking fluency and communicative competence through meaningful and collaborative 

learning activities. Similarly, Dennis and Nutprapha [21] reported that AI-powered speech recognition 

technology improved learners’ pronunciation and speaking skills by providing immediate and 

personalized feedback. These findings support the interpretation that the substantial gain observed in 

the experimental group resulted from the integration of deep learning principles, collaborative 

learning, and AI-assisted speaking practice. Whereas the control group improved more modestly from 

60.85 to 69.40, the experimental group demonstrated greater progress, suggesting that the intervention 

was more effective in promoting speaking development. 

 

Table 1. Descriptive Statistics 
Group N Mean Std. Deviation 

Experimental Pre-test 30 61.20 6.45 

Experimental Post-test 30 78.90 5.80 

Control Pre-test 30 60.85 6.10 

Control Post-test 30 69.40 6.25 

 

Before presenting the results in Table 2, it is important to examine whether the data meet the 

assumption of normality, since this determines the suitability of subsequent parametric tests. In this 

study, the Kolmogorov–Smirnov test was used to assess the distribution of scores in both groups. 

Normality testing is essential because parametric analyses require data to be normally distributed in 

order to produce valid statistical inferences. Similar procedures were employed in previous quasi-

experimental studies examining the impact of AI-mediated language learning interventions on EFL 

learners’ speaking performance[22]. 

 

Table 2. Normality Test 
Group N Sig. (KS) 
Experimental 30 0.20 

Control 30 0.12 

 

Table 2 shows that the experimental group obtained a significance value of 0.20, while the control 

group obtained 0.12. Because both values are greater than 0.05, the data from the two groups can be 

regarded as normally distributed. This means that the score distributions did not deviate significantly 

from normality, so the data satisfied one of the main assumptions required for parametric analysis. 
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Before conducting the independent samples t-test, it is necessary to verify whether the variance of 

the two groups is equal. This step ensures that the statistical comparison is valid and that the 

assumption of homogeneity has been properly met. 

 

Table 3. Homogeneity Test 
Test F df Sig. 

Based on Mean 2.11 58 0.15 

 

Table 3 shows that the homogeneity test result based on Levene’s test produced a significance 

value of 0.15. Since this value is greater than 0.05, the variances of the experimental and control 

groups can be considered homogeneous. The fulfillment of the homogeneity assumption suggests that 

the variability of scores across groups was sufficiently similar, allowing for a valid comparison of 

mean differences through an independent samples t-test. Similar statistical procedures have been 

employed in previous studies investigating the effects of AI-assisted language learning interventions 

on EFL learners’ speaking performance[22]. 

Table 4 presents the results of the independent samples t-test. The analysis yielded a t-value of 

5.21 with 58 degrees of freedom and a two-tailed significance value of 0.000. Because the significance 

value is below 0.05, there was a statistically significant difference between the experimental and 

control groups. The mean difference of 9.5 points further indicates that the experimental group 

outperformed the control group in speaking achievement. 

 

Table 4. Independent Samples T-Test 
Assumption t df Sig. (2-tailed) Mean 

Difference 

Equal variances assumed 5.21 58 0.000 9.5 

 

IV. Discussion 

The findings demonstrate that the deep learning approach had a significant positive effect on 

students’ speaking ability. The experimental group’s post-test mean score was markedly higher than 

that of the control group, suggesting that the treatment facilitated greater improvement in oral 

performance. In the present study, the treatment consisted of deep learning-oriented instruction 

integrated with collaborative speaking activities, project-based tasks, reflective learning processes, 

and AI-assisted feedback on pronunciation and fluency. Through these activities, students were 

encouraged to actively construct meaning, interact with peers, solve communicative problems, and 

revise their speaking performance based on feedback. These learning experiences provided more 

opportunities for authentic language use than the conventional instruction received by the control 

group. 

This result is consistent with[11], who found that deep learning-oriented project-based learning 

and learner autonomy contributed positively to students’ English speaking skills. The similarity 

between their study and the present research lies in the emphasis on active student participation, 

collaborative learning, meaningful tasks, and learner responsibility. In both studies, students were 

required to engage actively in speaking activities rather than merely receiving teacher-centered 

instruction. Such active engagement, learner responsibility, and task-based interaction appear to 

support speaking development by increasing opportunities for language production, negotiation of 

meaning, and self-reflection during the learning process. 

The present findings also align with[31], who reported that a deep learning approach could enhance 

English listening and speaking skills when instruction is aligned with core competences. In their study, 

deep learning was implemented through meaningful learning activities that required students to apply 

language knowledge in authentic contexts, think critically, and participate actively in communication 

tasks. Similarly, in the present study, students were involved in collaborative discussions, project-

based speaking tasks, and AI-assisted speaking practice, which encouraged them to process language 

more deeply and use English for meaningful communication. As a result, speaking improvement 

appears to emerge not from repetitive drills but from sustained engagement in authentic learning 

experiences that promote fluency, pronunciation, vocabulary development, and communicative 

confidence. 
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In addition, the significant gain in the experimental group may be associated with the use of AI-

assisted speaking practice and feedback. Previous studies have shown that AI-based tools can provide 

immediate feedback on pronunciation, fluency, and speaking accuracy, thereby helping learners refine 

their oral output more effectively.[32], for example, emphasizes that real-time feedback contributes 

to better speaking performance because learners can identify errors at the point of production and 

revise them promptly. Similarly[33], found that automatic speech recognition technology can improve 

pronunciation and overall speaking skills in second language learning. These findings support the 

interpretation that the present treatment was effective because it combined deep learning principles 

with technology-supported speaking practice. Specifically, deep learning principles were applied 

through meaningful communication tasks, collaborative learning activities, reflective revision of 

speaking performance, and learner-centered engagement. The AI-assisted tools supported these 

principles by providing immediate feedback on pronunciation and fluency, enabling students to reflect 

on their performance, identify weaknesses, and make continuous improvements. Rather than merely 

practicing language forms through repetition, students were encouraged to engage in authentic 

speaking tasks, evaluate feedback critically, and actively construct their speaking competence through 

repeated cycles of practice, reflection, and revision. This combination of meaningful learning 

experiences and technology-mediated feedback appears to have contributed to the substantial 

improvement observed in the experimental group. 

The results also correspond with [34] and [35] who reported that personalized, technology-

enhanced speaking environments can improve learner performance and willingness to communicate. 

Deep learning in this study likely worked not only as a pedagogical framework but also as a 

mechanism for personalization, collaboration, and sustained engagement. From this perspective, the 

significant improvement in speaking ability reflects both cognitive development and increased learner 

involvement in the learning process. 

Furthermore, the present findings have practical implications for EFL instruction in higher 

education. [6] reported that teachers in Indonesian EFL classrooms perceive deep learning-oriented 

instruction as a promising approach for promoting students’ speaking ability and critical thinking 

through meaningful and student-centered learning activities. This finding is relevant to the current 

study because the experimental group was also engaged in deep learning-oriented activities, including 

collaborative speaking tasks, project-based learning, reflective practice, and AI-assisted feedback. The 

significant improvement observed in the experimental group suggests that such instructional practices 

can effectively enhance speaking performance in higher education EFL contexts. In addition,[15], 

[36], [37]  similarly emphasize that supportive communicative learning environments can strengthen 

learners’ oral performance by reducing speaking anxiety and encouraging active participation. 

Therefore, the current results reinforce the importance of integrating cognitive, social, and 

technological dimensions into EFL speaking instruction to promote meaningful language learning and 

sustained speaking development. 

The statistical analysis confirmed that the experimental group significantly outperformed the 

control group in speaking achievement, with a mean difference of 9.5 points and a significance value 

of 0.000. These results indicate that the deep learning approach was effective in improving students’ 

speaking ability in the EFL classroom. The findings are consistent with prior research on deep 

learning-oriented instruction, AI-assisted speaking practice, and learner-centered language teaching. 

 

V. Conclusion 

The present study demonstrates that the deep learning approach significantly improved the 

speaking ability of first-semester students in an Indonesian higher education EFL context. The 

experimental group achieved a higher post-test mean score than the control group, and the independent 

samples t-test confirmed that the difference was statistically significant. These findings indicate that 

deep learning-oriented instruction, implemented through collaborative speaking activities, project-

based tasks, reflective learning processes, and AI-assisted feedback, can serve as an effective 

pedagogical strategy for enhancing students’ speaking performance in higher education settings. 

The findings are consistent with previous studies showing that AI-assisted and deep learning-based 

language instruction can support speaking development by providing opportunities for meaningful 

communication, continuous practice, and timely feedback[13], [17]. In the present study, students 

were encouraged to engage actively in authentic speaking tasks, collaborate with peers, reflect on their 
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performance, and utilize AI-generated feedback to improve pronunciation and fluency. These learning 

experiences appear to have contributed to the substantial improvement observed in the experimental 

group. 

The study therefore suggests that integrating deep learning principles with AI-supported speaking 

activities can create a more engaging and effective learning environment for developing speaking 

skills among EFL learners. Future studies may extend this research by involving larger samples, longer 

intervention periods, and different educational levels to further examine the effectiveness of deep 

learning-oriented instruction in language learning contexts. 

These results also align with[22] who found that AI integration in English language teaching can 

enhance speaking and vocabulary learning while also demanding teacher readiness, infrastructure, and 

ethical attention. In addition, [38] highlight that deep learning-oriented instruction is perceived by 

teachers as valuable for fostering speaking and critical thinking in Indonesian EFL classrooms. [12]   

further argue that deep learning and technological integration are increasingly important in supporting 

EFL learners in the digital age, particularly when learners are encouraged to engage actively, reflect 

critically, and learn autonomously. 

In practical terms, the present findings suggest that teachers should consider combining deep 

learning principles with collaborative tasks, guided practice, and AI-supported feedback to strengthen 

speaking instruction. Such an approach may help learners improve speaking fluency, pronunciation, 

vocabulary use, grammatical accuracy, and coherence while encouraging active participation in 

speaking activities. Future research may further investigate whether deep learning-oriented instruction 

also influences affective factors such as speaking confidence, motivation, and self-regulation, which 

were not directly examined in the present study. 
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