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This mixed-method experimental study investigates the effectiveness and typology of interactional feedback in supporting digital game-based language learning, focusing on two groups of primary language teachers. The experimental group employed interactional feedback within digital game-based language learning, while the comparison group used interactional feedback in traditional teaching methods. Results showed that the experimental group experienced statistically significant improvements in interactional feedback across three assessment points, whereas the comparison group showed no significant changes. The teachers in the experimental group employed a range of interactional feedback strategies, with notable improvements in clarification requests, recasts, and metalinguistic cues. Conversely, the comparison group primarily relied on repetition and direct correction, showing limited variation in their feedback approaches. Results also revealed that teachers in the experimental group significantly shifted their conceptions of interactional feedback, focusing not only on addressing interaction issues but also on recognizing the importance of uptake, output modification, and fostering student engagement through enriched screen time and enhanced teacher-student interactions. Further research should be encouraged and supported to develop digital games that prioritize teacher-student interaction, specifically by integrating interactional feedback as a standard feature. Collaborations between industry and researchers could play a crucial role in creating designs that effectively enhance interaction.
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Introduction

Incorporating opportunities for students to practice newly acquired skills and knowledge is crucial when designing and implementing instructional technology. Although many instructional theories include recommendations for digital game-based learning, these theories should also explore how instructional digital games can benefit the teaching of younger students (Behnamnia et al., 2023).

Some educators have theorized that digital games effectively offer engaging exercises for newly acquired skills and knowledge because they necessitate students’ active involvement in learning (Coleman and Money, 2020; Laakso et al., 2021). Other scholars have posited that digital games decrease students’ active engagement in the learning process because they are confined to winning and encountering defeat, and due to their complexity or overwhelming results, they often fail to attain learning completion (Chen et al., 2020). Some researchers have reported that using digital games helps students engage in interactive events and express themselves effectively during presentations (Wang, 2020). They also highlighted the crucial role of teachers in providing ample opportunities for interaction and support (Foster and Shah, 2020). Others have reported that digital games effectively enhance students’ language learning and proficiency in formulaic expressions (Tang and Taguchi, 2021; Yu and Tsuei, 2023). Yet others have reported that practicing letters, sounds, syllables, and words through digital game-based learning contributes to enhancing the learning abilities of students, particularly those who are slower learners (Salgarayeva et al., 2021).

Despite the potential effectiveness of digital games, proponents of gaming have suggested that inconsistent findings from some research regarding the adverse effects of digital games on students’ learning can be attributed to a lack of clear instructions and undefined types of knowledge and skills (Ağaoğlu and Şad, 2020). Research on the utilization of digital games in language learning has generally yielded findings related to overall language comprehension rather than specific types of knowledge and skills (Eltahir et al., 2021). One effective way to maximize their benefits is through co-use by adults and children. Studies show that young children learn more digital media when guided by an adult (Lee et al., 2022; Paulus et al., 2024).

This study investigated the effectiveness of professional development (PD) program on teachers’ use of interactional feedback when teaching language through digital game-based learning. It also examined teachers’ conceptual understanding and explanations of interactional feedback by comparing those in the experimental group with those in the comparison group. Because the study was designed to integrate digital games into classroom teaching, the researcher attempted to use digital games that involve dialogue and interaction with characters. Additionally, the researcher developed types of interactive language based on what has been published on interactive language (Edmondson et al., 2023; Mushin et al., 2023; Wiltschko, 2021). Interactive language comprises various elements, including model verbs, imperatives, tag questions, ellipsis, backchanneling, fillers, and interjections, based on which the researcher developed types of interactive language (Lyster and Mori, 2006; Mackey et al., 2000; Mackey and Oliver, 2002; Nassaji, 2015, 2020). Furthermore, interactional feedback comprises verbal and non-verbal feedback, paralinguistic cues, visual feedback, feedback through written communication, feedback through actions, and meta-communication (Ellis et al., 2008). Furthermore, this study is motivated by recent research on the effectiveness of digital game-based learning (Abdul Ghani et al., 2022; Eltahir et al., 2021; Liu and Hwang, 2024) and by the lack of empirical studies examining how teachers provide interactional feedback when using digital game-based language learning. Therefore, this study is driven by the following research questions:


	(1)How did professional development on interactional feedback strategies using digital game-based learning impact teachers’ practices of interactional feedback in the experimental group?

	(2)How did the teachers in the comparison group implement interactional feedback?

	(3)What types of interactional feedback strategies were implemented by experimental and comparison groups of teachers?

	(4)How did the teachers in the experimental group conceive of using interactional feedback in digital game-based learning before and after?






Literature review

This section begins by examining the theoretical foundations of digital game-based language learning, followed by a thorough literature review that investigates the relationship between digital games and interactional feedback.


Digital game-based learning

Digital game-based learning involves leveraging the engaging nature of digital games for educational purposes. It emerges from a blend of educational and gaming components comprising two crucial aspects: entertainment and an educational element (Behnamnia et al., 2023). The digital game-based learning literature and effectiveness studies have considered both learning and engagement (Ağaoğlu and Şad, 2020; Hense and Mandl, 2014).

The effectiveness of digital game-based learning can be investigated through formative evaluation, which focuses on improvement over time, or through summative evaluation, which assesses the outcomes to determine whether digital game-based learning achieves its goals (All et al., 2016). Although studies have demonstrated the effectiveness of digital game-based learning (Eltahir et al., 2021; Salgarayeva et al., 2021), some authors have highlighted the importance of considering factors that contribute to the reliability and validity of these findings. These factors include ensuring sufficient time spent on tasks between experimental and control groups and incorporating principals for active participation, engagement, and communication during learning activities (Foster and Shah, 2020; Zhao et al., 2022).

Studies on the effectiveness of digital game-based learning have also revealed that its implementation necessitates the presence of an instructor during the intervention with various roles, including supervision, offering procedural assessment during gameplay, or providing contextualization of gameplay and in-game elements within the broader learning context (Huizenga et al., 2017; Tzuo et al., 2012).

The findings of studies on interactive language provide early insight into the developmental trajectory of language within interactions: speakers shift from using a limited range of literal uses of language to adopting a wider range of situated language for interaction. These include illocutionary acts, initiating agreements or disagreements, signaling active interaction or transitions, organizing discourse, and conveying emotion or reaction (Ford and Mori, 1994; Pekarek Doehler and Eskildsen, 2022). Researchers in interactional linguistics share certain assumptions with those in dynamic syntax, including the idea that language requires a syntax conceptualized as a dynamic process. A syntactic of this sort has three necessary properties: incremental, dialogical, and, therefore, reliant on constructions—that is, construction grammar rather than being fully compositional (Goldberg, 2009). However, much less is known about the effects of digital game-based learning on students’ interactive language. Previous research on the use of digital games to enhance students’ skills has predominantly focused on learning language in general rather than on interactive language aspects.



Interactional feedback

Interactional feedback encompasses responses triggered by linguistically incorrect and communicatively inappropriate utterances that learners produce during conversational interaction. This feedback can manifest through various negotiation and conversational strategies, including repetition, clarification requests, and confirmation checks (Nassaji, 2020). This approach assumes that these strategies emphasize linguistic problems, prompting learners to focus on structure during communicative interactions. As interactional feedback occurs during communicative interaction, it assists learners in addressing form while processing meaning (Sheen and Ellis, 2011).

Interactional feedback, predominantly verbal feedback, occurs in both naturalistic and classroom settings. It directs learners’ focus toward linguistic form through implicit methods, such as strategies employed to address communication challenges and more explicit approaches that deliberately highlight specific linguistic structures regardless of any communication breakdown (Yousefi and Nassaji, 2021). Figure 1 summarizes the typology of interactional feedback that will be examined in this study.


[image: Flowchart depicting the types of interactional feedback, divided into reformulations and elicitations. Reformulations include recasts and direct correction. Elicitations include clarification requests, repetition, direct elicitation, metalinguistic cues, and nonverbal cues.]
FIGURE 1
The typology of interactional feedback.


Studies investigating interactional feedback have identified various types of feedback used by teachers or other participants in interactions with learners, typically falling into two main types: reformulations, including recasts and direct correction, and elicitations, which comprise clarification, repetition, direct elicitation, metalinguistic cues, and non-verbal cues (Buchari, 2022; Lyster et al., 2013; Nassaji, 2015).



DGBLL and teacher feedback

Previous research has demonstrated the potential of digital games, particularly those designed for educational purposes, to enhance language learning. For instance, serious digital games have been shown to effectively teach the correct use of modals, gerunds, and infinitives (Abdul Ghani et al., 2022; Castillo-Cuesta, 2020). Furthermore, studies indicate that digital games positively impact students’ learning outcomes, especially for those with lower initial intrinsic motivation and self-efficacy (Liu and Hwang, 2024).

Digital game-based language learning (DGBLL) and feedback have garnered increasing interest in the field of language learning. Several studies have examined various forms of feedback, including written (Reynolds and Kao, 2021; Shintani and Ellis, 2015; Shintani et al., 2014), computer-automated (Zhao and MacWhinney, 2018), oral (Rassaei, 2015), and metalinguistic corrective feedback in computer-mediated communication (Gao and Ma, 2019; Monteiro, 2014). Other studies indicate that effective feedback emphasizes the learning approaches and support necessary for a motivating learning experience, with a particular emphasis on reflective practices (Ravyse et al., 2017). This involves integrating feedback into a task-based instructional approach, informing the player, intervening when misconceptions arise, and providing appropriate hints or feedback, ensuring that interventions are both unobtrusive and timely (Esteban, 2024; Rachayon and Soontornwipast, 2019).

Moreover, previous research on the relationship between DGBLL and feedback has shown that feedback not only facilitates learning but also positively influences students’ attitudes and immersion in the learning process (Erhel and Jamet, 2013; Kickmeier-Rust et al., 2008; Laurillard, 2016). However, studies specifically examining teachers’ interactional feedback in the context of digital game-based language learning are much less common. This gap highlights the need for more focused research on how teachers’ interactional feedback can further enhance the effectiveness of DGBL, potentially leading to more nuanced insights into optimizing educational outcomes through tailored interactional feedback mechanisms.




Methodology


Design

This study examined the effectiveness of training on Arabic language teachers’ ability to implement interactional feedback strategies while teaching Arabic language through digital game-based learning to fifth-grade primary students. Their practices were compared to those who had only received regular training. An embedded mixed methods design triangulated design was employed, integrating quantitative and qualitative data to address research questions effectively. The convergent validation (triangulation) approach enhanced reliability and validity by examining the phenomenon from multiple perspectives, ensuring a more comprehensive understanding. The embedded design is an effective approach for designing interventions, emphasizing the timing of data collection and the rationale for integrating different data types (Creswell, 2021; Tashakkori et al., 2020). In this study, the intervention for the experimental group was guided by collecting data on their practices and conceptions of interactional feedback, both before and after the intervention. This informed the development of relevant instruments that represented participants’ perspectives.

The qualitative data was later used to reassess the experimental group’s practices and conceptions of interactional feedback following the program. Creswell (2021) emphasizes that mixed quantitative and qualitative approaches are effective and comprehensive methods for researchers investigating the meaning of phenomena in natural settings. In this study, the quantitative data facilitated a comparison of interactional feedback practices between the experimental and comparison groups. The purpose of quantitative research is to provide a valid and objective description of phenomena (Cohen et al., 2011). Researchers strive for objectivity and validity by controlling variables and minimizing biases in data analysis and interpretation. Quantitative research complements qualitative findings, particularly when comparing groups or examining relationships between variables. However, challenges exist, as complete control over variables is difficult in classroom case studies, and quantitative methods alone may not fully address complex research questions (Creswell, 2012). Quantitative methods were employed in this study to numerically assess teachers’ interactional feedback in supporting digital game-based language learning. Qualitative data were also collected through interviews to explore teachers’ conceptions of how to use interactional feedback in this context, which were classified and organized into appropriate themes. Quantitative pre- and post-observational interventions were conducted both before and after the professional development sessions, along with qualitative pre- and post-interview interventions.



Participants and sampling

To select the appropriate classrooms for this study, the researcher reached out to volunteer participants by sending letters to a diverse group of primary school teachers in Al-Qunfudah city, southern Saudi Arabia. These letters outlined the study’s purpose and procedures, emphasizing the significance of their participation. Out of 76 primary Arabic language school teachers, 43 responded. Given the focus of the study, 40 male primary Arabic language school teachers from the 43 respondents, representing 12 boys’ schools, were randomly selected and divided into two groups: The experimental group and the comparison group, with 20 teachers in each group. Their teaching experience ranged from 11 to 16 years. This mixed-method experimental study aimed not to generalize findings to a broader population but to conduct an in-depth exploration of a central phenomenon (Teddlie and Tashakkori, 2021). The research questions were examined through quantitative and qualitative investigation into the impact of professional development program on teachers’ enactment and conception of interactional feedback strategies within digital game-based language settings. The practices and conceptions of interactional feedback strategies of 20 experimental group teachers were compared to those of the 20 teachers in the comparison group.

The 20 teachers in the experimental group participated in a 12-week intervention program, which included pre-and post -and post-workshops, classroom observations, interviews, and follow-up meetings. The workshops and subsequent monitoring sessions provided support in learning and practicing interactional feedback strategies while teaching the Arabic language in a digital game-based learning environment. Throughout the intervention, the teachers implemented these strategies, while the researcher analyzed changes in their interactional feedback practices. At the end of the program, the teachers reflected on their conceptions of interactional feedback strategies after having enacted them in the context of teaching language through digital game-based learning. The 20 teachers in the comparison group participated in standard training sessions conducted by regional supervisors from the Department of Education. These sessions focused on providing background knowledge on interactional feedback, and digital game-based language learning. Unlike the experimental group, the comparison group teachers only attended a 1-week advisory session and did not receive any additional training on embedded strategies for interactional feedback or digital game-based language learning.

The data collection strategies included pre- and post-professional development observations and interviews with experimental group teachers. Similarly, pre-and post -observations and interviews were conducted with the comparison group teachers following their regular teaching. Figure 2 illustrates the interactions between the different components of the program.


[image: Flowchart depicting four interconnected concepts: “PD Sessions” at the top in blue, “Digital Game-Based Learning” on the left in green, “Arabic language Content Knowledge” on the right in green, and “Interactional Feedback Strategies” at the bottom in purple. Arrows indicate mutual influence among them.]
FIGURE 2
The interactions between the professional development components.




Materials and instruments


The professional development workshops for the experimental teachers

The initial workshop sessions were informed by previous research on the types and subtypes of interactional feedback (Lyster and Mori, 2006; Mackey and Oliver, 2002; Nassaji, 2015, 2020). During the intervention, the teachers in the experimental group engaged in collaborative discussions to explore the characteristics and practical applications of each feedback type. They were encouraged to articulate their understanding and share their insights into implementing these strategies in classroom settings. When necessary, the researcher posed probing questions to deepen the discussion and ensure a focused examination of key concepts and pedagogical practices.

The professional development workshops focused on the distinct roles of teachers and students in interactional feedback. In the initial phase, teachers were introduced to two primary types of interactional feedback: reformulations and elicitations. The sessions on reformulation-based feedback emphasized its significance and practical application, engaging teachers in activities where they rephrased students’ erroneous utterances into correct forms. This approach included techniques such as recasts and direct correction. The workshops also explored elicitation-based strategies, which aimed to encourage students to self-correct rather than receiving the correct form directly from the teacher. These strategies included clarification requests, repetition, direct elicitation, metalinguistic cues, and non-verbal cues. Through guided discussion and hands-on activities, teachers developed a deeper understanding of these interactional feedback strategies and their effective implementation in digital game-based learning environments.

The following workshops focused on integrating interactional feedback strategies into the teaching of Arabic language within a digital game-based learning environment. A key emphasis was placed on ensuring that all feedback strategies were meaningfully connected to the content. Developing an effective environment for interactional feedback requires a strong understanding of the subject matter, as a teacher’s depth of knowledge directly influences the quality of feedback provided. This, in turn, encourages students to engage with the material on a deeper level.



The digital game supporting teacher-student interactions

Diverse interpretations exist for the term “digital games,” and grasping its construct entails identifying several characteristics. Typically, digital games comprise a simulated reality or a virtual setting, a defined set of rules governing progression, an intended outcome, and a group of online players who may act individually or collaboratively as a team (Clark et al., 2016; Gros, 2007). Players are actively engaged in digital games, which often involve interaction and competition (Chanel et al., 2012; Erickson and Sammons-Lohse, 2021). Digital games used for educational purposes should align with precise learning goals and offer prompt feedback to participants (Anastasiadis et al., 2018; Yang and Lu, 2021). Digital game design holds significant potential to support parents and teachers in fostering language-enhancing interactions during media use with students. This is especially important, as adult-child interactions are among the most influential factors in language development. Recent research indicate that digital games are most effective when adults actively engage with students using language-supportive strategies, as opposed to students using digital media independently without guidance (Mathers et al., 2025).

The digital game used in this study incorporated the aforementioned elements. The researcher provided teachers in the experimental group with available digital games that support Arabic language learning1,2 The game rules were designed to promote both interactive competition and cooperation, following the stages of interactional feedback cycles as illustrated in Figure 3. Firstly, student team members were required to engage with Arabic language digital games, explicitly thinking and discussing each question together before offering an answer, all while being aware that they were competing against another team. This phase encouraged students in the second step to articulate their thoughts and responses. Thirdly, as they interacted, the teachers were instructed to consider appropriate interactional feedback that aligned with students’ initial responses to guide them during their discussion, recognizing various strategies such as reformations, elicitations, clarification requests, recasts, and metalinguistic cues. Lastly, the teachers utilized the selected interactional feedback to advance student learning and promote consensus among groups.


[image: Circular diagram divided into four quadrants showing educational strategies: 1) Students using digital games and thinking explicitly, 2) Students’ initial responses, 3) Recognizing interactional feedback strategies, 4) Using interactional feedback to promote consensus. Arrows indicate a continuous process.]
FIGURE 3
The stages of interactional feedback cycles.


The data on teachers’ interactional feedback come from recorded videos across the three-time points: Before, during, and at the end of the use of digital games in the experimental group and during the use of the traditional teaching method in the comparison group. Subsequently, the researcher analyzed each recorded video, coding the teachers’ interactional feedback and related scores (Table 1).


TABLE 1 Coding the teachers’ interactional feedback and related scores.


	Interactional feedback scores
	Practice of interactional feedback
	Type of interactional feedback





	0
	No giving interactional feedback



	1
	Giving interactional feedback
	∘ Recast
	∘ Repetition



	∘ Direct correction
	∘ Clarification request



	∘ Metalinguistic cues
	∘ Non-verbal cues






The purpose of recording and subsequent analysis of videos was to meticulously compare interactional feedback employed by teachers from both experimental and comparison groups. Through scrutiny of the recorded interactional feedback, the researcher aimed to discern any discernible differences in the approaches employed by teachers from each group.



Data collection procedures

Data on participant teachers was collected from multiple sources, incorporating both qualitative and quantitative data. The integration of these diverse data facilitated triangulation, strengthening the evidence supporting each research question. Table 2 presents the research questions and the data sources that were used to address them.


TABLE 2 Summary of research questions and data sources.


	Research questions focus
	Data sources informing the research questions





	Potential shifts in the experimental group teachers’ practices and conceptions of interactional feedback strategies
	Pre-intervention
 observation and pre-intervention
 interviews
	Post 1-intervention
 observation and post-1-intervention
 interviews
	Post 2-intervention
 observation and post-2-intervention
 interviews
	



	The comparison group teachers’ practices and perceptions of interactional feedback strategies
	Pre-intervention
 observation and pre-intervention
 interviews
	Post 1-intervention
 observation and post-1-intervention
 interviews
	Post 2-intervention
 observation and post-2-intervention
 interviews
	No shifts were observed in the comparison group teachers’ practices and conceptions of interactional feedback strategies






Teachers in the experimental group participated in interviews and observations both before and after their engagement in the professional development program. In the initial stage, data was collected before they participated in the workshops. This involved researcher-led observations of their interactional feedback practices, followed by interviews to gain deeper insights into their conceptions of interactional feedback. At conclusion of this stage, pre-tests were administered to the students of the experimental group teachers. In the second stage, the professional development workshops were designed and refined based on the findings from the teachers’ pre-interviews and prior lesson observations. The primary objective of these sessions was to enhance their interactional feedback strategies and integrate them effectively into their teaching, particularly while teaching Arabic language in a digital game-based learning environment. In the third stage, the experimental group’s implementation of interactional feedback strategies was observed to document their interactional feedback practices while teaching Arabic language in a digital game-based learning environment. Following these observations, the teachers participated in follow-up interviews, where they reflected on their conceptions of interactional feedback and their understanding of the strategies used in its application. The teachers in the comparison group were observed and interviewed before and after participating in advisory sessions, which focused on Arabic language sessions outlined in the national curriculum but did not include additional professional development on enhancing interactional feedback strategies. Following the advisory sessions, these teachers were observed and interviewed again to document their interactional feedback practices and conceptions of interactional feedback.



Ethical considerations

The research design of this study necessitated ethical considerations for accessing study sites and participants. After obtaining ethical clearance from the Ethics Committee, approvals were secured from the Ministry of Education’s gatekeeper and the principals of the selected schools. To guarantee voluntary participation and informed consent, teachers and student’s parents signed a consent form at the study’s outset. Participants were informed about the study’s purpose, the types of data collected, and their roles. Coding systems were used to protect participant anonymity; real names were removed before data analysis, and all names were replaced with pseudonyms. Confidentiality was also maintained during the transcription of audiotapes, data analysis, draft documents, and publication of research findings.



Data analysis

The statistical package SPSS (Ver. 29) was utilized for the quantitative results. A repeated measure ANOVA was conducted as prescribed by Pallant (2020). This analysis was carried out to assess the impact of intervention on the experimental group compared to the comparison group, focusing on the teachers’ practices of interactional feedback in supporting digital game-based language learning across three-time points: pre- and post-professional development activities.

The teachers’ conceptions of how to use interactional feedback to support digital game-based language learning were qualitatively analyzed using a five-step process outlined to analyze verbatim transcriptions of interviews (Braun and Clarke, 2006; Terry et al., 2017). Maintaining a reflective approach, the researcher refrained from imposing personal interpretations on that data. Initially, the researcher read and listened to all recorded interviews to gain a comprehensive understanding before sorting or coding. In the second step, descriptive phrases related to participants’ conceptions of how to use interactional feedback to support digital game-based language learning were extracted. The third step involved creating preliminary codes by segmenting and labeling these phrases to identify commonalities. In the fourth step, categories were formed by aggregating similar codes, if necessary. Finally, themes were identified by comparing and examining the codes and categories for similarities and differences. Furthermore, it was essential to validate the researcher’s interpretations through triangulation, which included peer debriefing and ensuring inter-coder reliability (Creswell and Poth, 2016). To achieve this, an associate professor who had no involvement in the classroom observations, interviews, or document analysis was recruited and trained to conduct an independent analysis. The trained rater and the researcher engaged in discussions about the codes and themes that emerged from the data, comparing them with original statements from the transcriptions of classroom observations, interviews, and documents. This comparison aimed to clarify, elaborate on, or challenge the identified codes and themes during the data analysis process.





Results

In this section, the researcher first presents the quantitative results, followed by the qualitative results.


Quantitative results

This section presents the results and analysis of the quantitative data in two subsections, addressing the first question regarding pre-and post-intervention practices of interactional feedback among experimental and comparison group teachers (R1) and the second question regarding the types of interactional feedback among both groups.



The pre-and post-intervention practices of interactional feedback among experimental and comparison group teachers

The results indicated a significant difference in the pre-and post-intervention practices of interactional feedback among experimental and comparison group teachers over time. A repeated-measures ANOVA indicated that the mean scores differed significantly across the three-time points (F = 866.205, P < 0.001). Effect-size estimates for teachers’ interactional feedback variable was η2 = 0. 958 (Table 3).


TABLE 3 Results of teachers’ interactional feedback.


	Measurement
	Group
	M
	SD
	N
	F
	P
	η2





	Pre-measure 1
	Experiment
	6.40
	2.437
	20
	866.205
	< 0.001
	0.958



	Comparison
	6.30
	1.949
	20



	Post-measure 2 (after 6 weeks)
	Experiment
	42.45
	6.083
	20



	Comparison
	6.70
	1.838
	20



	Post-measure 3 (after 12 weeks)
	Experiment
	52.50
	5.463
	20



	Comparison
	6.90
	1.553
	20






The result of repeated-measures ANOVA, which indicated significant differences across the three-time points between the experimental and comparison groups, is likely to align with the scatter plot presented in Figure 4.


[image: Bar chart titled “Estimated Marginal Means of MEASURE_1” comparing two groups: Experiment and Comparison. The Experiment group shows increases from Pre-Measure 1 (blue) to Post-Measure 2 (maroon) and Post-Measure 3 (teal), peaking at 55. The Comparison group shows little change across measures.]
FIGURE 4
Differences across the three time points between teachers’ experimental and comparison groups.


Figure 4 showcasing mean scores for each measure across three-time points, indicates a difference between the mean scores of teachers in the two groups.



Types of interactional feedback among experimental and comparison group teachers

As shown in Table 4, the types of interactional feedback implemented by experimental and comparison group teachers during digital game-based language learning – which improved over three time points-include: recasts (20.5%), clarification requests (21.3), metalinguistic cues (17.1%), Direct elicitation (10.7%), Repetition (10.0%), and Non-verbal cues (10.0%).


TABLE 4 Type of interactional feedback among experimental group teachers.


	Type of interactional feedback
	Pre-measure 1
	Post-measure 2 (after 6 weeks)
	Post-measure 3 (after 12 weeks)



	
	Frequency
	Percent
	Frequency
	Percent
	Frequency
	Percent





	1. Recasts
	13
	10.2
	187
	22.0
	215
	20.5



	2. Direct correction
	32
	25.0
	134
	15.8
	109
	10.4



	3. Clarification requests
	12
	9.4
	153
	18.0
	224
	21.3



	4. Repetition
	24
	18.8
	97
	11.4
	105
	10.0



	5. Direct elicitation
	20
	15.6
	98
	11.5
	112
	10.7



	6. Metalinguistic cues
	5
	3.9
	83
	9.8
	180
	17.1



	7. Non-verbal cues
	22
	17.2
	97
	11.4
	105
	10.0



	Total
	128
	100.0
	849
	100.0
	1,050
	100.0






Additionally, the results indicate that experimental group teachers provided a total of 1,050 instances of interactional feedback during digital game-based language learning. This represents a significant increase from the total of 128 instances at the pre-measurement stage to 849 at post-measurement stage 2 (after 6 weeks), culminating in 1,050 overall.

In contrast, as shown in Table 5 the types of interactional feedback implemented by comparison group teachers during regular language learning – were monitored over the same three-time points: repetition (23.9%), direct correction (22.5%), recasts (18.1), direct elicitation (14.5%), clarification requests (11.6%), metalinguistic cues (10.0%), and non-verbal cues (3.6%).


TABLE 5 Type of interactional feedback among comparison group teachers.


	Type of interactional feedback
	Pre-measure 1
	Post-measure 2 (after 6 weeks)
	Post-measure 3 (after 12 weeks)



	
	Frequency
	Percent
	Frequency
	Percent
	Frequency
	Percent





	Recasts
	25
	19.8
	24
	17.9
	25
	18.1



	Direct correction
	27
	21.4
	33
	24.6
	31
	22.5



	Clarification requests
	13
	10.3
	16
	11.9
	16
	11.6



	Repetition
	28
	22.2
	30
	22.4
	33
	23.9



	Direct elicitation
	23
	18.3
	20
	14.9
	20
	14.5



	Metalinguistic cues
	5
	4.0
	6
	4.5
	8
	5.8



	Non-verbal cues
	5
	4.0
	5
	3.7
	5
	3.6



	Total
	126
	100.0
	134
	100.0
	138
	100.0






Furthermore, the results show no notable improvement in the comparison group teachers’ use of interactional feedback during regular language learning. This number of instances increased only slightly, from a total of 126 at the pre-measurement stage to 134 at post-measurement 2 (after 6 weeks), with a total of just 138 instances overall.

An examination of the bar charts in Figure 5, which illustrate the types of interactional feedback used by experimental group teachers, indicates that interactional feedback effectively supports digital game-based language learning. In contrast, the limited use of interactional feedback by comparison group indicates that traditional language instruction does not integrate or benefit from such strategies as effectively.


[image: Six bar graphs compare the frequency of interactional feedback types in experiment and comparison groups. In the experiment group, feedback types include nonverbal cues, metalinguistic cues, direct elicitation, repetition, clarification requests, direct correction, and recasts, measured at three intervals: pre-measure, six weeks post-measure, and twelve weeks post-measure. The comparison group has similar feedback types measured at the same intervals. Frequencies are shown on the x-axis, with feedback types on the y-axis. Notable differences in frequencies can be observed across different time points and groups.]
FIGURE 5
Type of interactional feedback across the three time points between teachers’ experimental and comparison groups.


Teachers in the experimental group generally utilized all types of interactional feedback, indicating that digital game-based language learning can effectively incorporate a wide range of interactional feedback strategies. A closer examination of the frequency and percentage scores revealed that the most notable improvements were found in clarification requests (21.3%), recasts (20.5%), and metalinguistic cues (17.1%). In contrast, analysis of the comparison group’s data revealed that teachers predominantly relied on repetition (23.9%) and direct correction (22.5%), with limited variation in the feedback strategies employed.



Qualitative results

This section addresses the third research question regarding the pre-and post-intervention conceptions of interactional feedback among experimental group teachers (R4). This examination is based on data gathered from qualitative interview analysis.



The pre-and post-intervention conceptions of interactional feedback among experimental group teachers

The qualitative results of conceptions of interactional feedback among experimental teachers group generally aligned with their practices as indicated by the quantitative results. The teachers’ conceptions of interactional feedback within the experimental group are summarized in Figure 6.


[image: A chart depicting teachers’ conceptions of using interactional feedback, comparing pre-intervention and post-intervention stages. Pre-intervention includes no specified strategies, strategies for addressing interaction issues, and repair initiation and completion. Post-intervention includes the importance of uptake and repair, all types of feedback as important but different, and fostering students’ language development and interaction.]
FIGURE 6
Teachers’ conceptions of how to use interactional feedback to support digital game-based language learning.


In the pre-intervention interview, teachers in the experimental group did not specify any interactional feedback strategies they had for digital game-based language learning. They recognized that these strategies should be used to address issues arising during interaction. However, Faisal claimed that identifying who initiates the repairs and who completes them would enhance the effective use of interactional feedback strategies. He stated:

“Before using interactional feedback to support digital game-based language learning, I would first think that it is important to know whether the teacher or the students themselves initiate the repair and who completes it. I mean, who should do that?” (pre-intervention interview, L.21–29).

In the post-intervention interview, teachers indicated that learner uptake shows that students have noticed the feedback, which is essential in digital game-based language learning. They also observed that uptake provides evidence of modified output and demonstrated that learners benefited from interactional feedback. For example, Mansour stated that “the insights learners gained from a lesson serve as valuable indicators of the effectiveness of interactional feedback in enhancing digital game-based language learning.” Similarly, Khaled discussed advancing to the next level in digital games, where learners were scaffolded by utilizing the various forms of interactional feedback provided by teachers. Tarek discovered that learners exhibited varying degrees of language acquisition, which depended on the nature of the lesson and the types of activities they engaged in during digital game-based language learning.

Naser and Fahed emphasized the importance and value of using a variety of interactional feedback to support digital game-based language learning, suggesting that multiple types facilitate output modification and enhance student productivity. Naser used the term “output modification” and stated that “a learner’s response is successfully modified when the correction of the learner’s erroneous output is followed and facilitated by a variety of teachers’ interactional feedback.” Fahed used the term “student productivity” to describe when a learner’s response results in successful output.

In total, the importance and benefits of using interactional feedback to support digital game-based language learning are significant. All types of feedback are important and effective, but they function differently. For example, Bander, Marwan, and Salem indicated that they found that recasts were most effective for vocabulary and pronunciation, while Hussain, Tarek, and Youssef identified them as most effective for writing. Additionally, Assaf, Foad, Grant, Hamed, and Tony found that direct elicitations were most effective for learning grammar. Andres, Yasser, and Talal indicated that they found clarification requests and metalinguistic cues were most effective for reading.

Furthermore, In the post-intervention interview, teachers claimed that interactional feedback helped learners use digital games in a way that fostered their language development by making students’ screen time more enriching, supporting shared reading and teacher-student interactions. Monther said, “I know not all digital games are necessarily bad, but I used to wonder how my students are using digital games together. After this intervention, I see my students learning more from media when we join in, which highlights the importance of interactional feedback in supporting the use of digital games in learning.”




Discussion

The primary objective of this study was to investigate the effectiveness of teachers’ interactional feedback in supporting digital game-based language learning. This was addressed through Research Question 1 (RQ1) and Question 2 (RQ2). Additionally, the study examined the types of interactional feedback strategies implemented by experimental and comparison groups of teachers, as explored in Research Question 3 (RQ3). Lastly, it investigated the experimental group teachers’ conceptions of how to use interactional feedback to support digital game-based learning, as addressed in Research Question 4 (RQ4). Below, Table 6 summarizes the quantitative and qualitative results for each component: effectiveness, typology, and conceptions.


TABLE 6 Integrated results matrix.


	Group
	Quantitative results
	Qualitative results



	
	Practices of interactional feedback, M(SD) and repeated-measures ANOVA
	Typology of interactional feedback, frequency and percent
	Conceptions of interactional feedback (QCA)





	Experiment
	• Significant differences were found across the three-time points: 6.40 (2.437) at pre-measure 1, 42.45 (6.083) at post-measure 2, and 52.50 (5.463) at post-measure 3 (F = 866.205, P < 0.001),
 η2 = 0. 958
	• Recasts (20.5%), clarification requests (21.3), metalinguistic cues (17.1%), direct elicitation (10.7%), Repetition (10.0%), and Non-verbal cues (10.0%).
 • Significant improvements were found across the three-time points: from a total of 128 instances at the pre-measurement stage to 849 at post-measurement stage 2, and to 1,050 at pre-measurement stage 3.
	• Significant shifts were found in conceptions of interactional feedback from simply addressing interaction issues to recognizing the importance of uptake, output modification, student productivity, and fostering students’ language development.



	Comparison
	• No Significant differences were found across the three-time points: 6.30 (1.949) at pre-measure 1, 6.70 (1.838) at post-measure 2, and 6.90 (1.553) at post-measure 3
	• Repetition (23.9%), direct correction (22.5%), recasts (18.1), direct elicitation (14.5%), clarification requests (11.6%), metalinguistic cues (10.0%), and non-verbal cues (3.6%).
 • No notable improvements were found across the three-time points: only from a total of 126 instances at the pre-measurement stage to 134 at post-measurement stage 2, and to 138 at pre-measurement stage 3.
	• No shifts were observed in the teachers’ conceptions of interactional feedback






The quantitative findings indicate that interactional feedback significantly support digital game-based language learning. Teachers in the experimental group employed a variety of interactional feedback, indicating the effective integration of interactional feedback strategies in this context. Notably, the analysis of the frequency and percentage scores revealed significant improvements in clarification requests, recasts, and metalinguistic cues. While previous studies consistently highlight the effectiveness of feedback in digital game-based learning (Benton et al., 2018; Erhel and Jamet, 2013; Yang and Lu, 2021); however, much of the existing research focus on feedback designed primarily to achieve correct answers (Mao et al., 2024). This study addresses this gap emphasizing the importance of interactional feedback, which manifests through various negotiation and conversational strategies such as reformations, elicitations, clarification requests, recasts, and metalinguistic cues. In contrast, the results show no notable improvement in the comparison group teachers’ use of interactional feedback during regular language learning and teachers predominantly relied on repetition and direct correction, with limited variation in feedback strategies. There are also several potential explanations for the findings uncovered in this study. Aligned with established notions regarding the characteristics of a digital game, the researcher employed a digital game that allowed students to interact, communicate, and play as a team, engaging them as active participants. Additionally, the game provided teachers with the opportunity to offer feedback in the form of recasting and negotiation, where it felt organic and fitting. Collazos et al. (2014) stated that active participation, engagement, and interaction are crucial strategies for enhancing learning when using digital tools. Moreover, using the digital game could have influenced the findings regarding teachers’ interactional feedback, potentially attributable to a novelty effect. Some researchers have documented that student learning fluctuates and diminishes as the novelty effect of digital games diminishes (Tsay et al., 2020), whereas others have reported that implementation of digital game-based learning tends to enhance learning and learner engagement while reducing learning anxiety over time (Chen et al., 2021).

The qualitative results regarding teachers’ conceptions of interactional feedback among experimental group in supporting digital game-based language learning showed significant improvement from the pre-intervention phase to the post-intervention phase. Initially, teachers did not specify any interactional feedback strategies and focused on strategies for addressing interaction issues, as well as repair initiation and completion. In contrast, post-intervention conceptions included the importance of uptake and repair, facilitating output modification, enhancing student productivity, recognizing that all types of interactional feedback are important and effective but function differently, and fostering students’ language development by making their screen time more enriching while supporting shared reading and teacher-student interactions. These findings align with the theories advocated by various proponents. Pereira de Aguiar et al. (2018) indicated that when a digital game incorporates player interaction, it provides a positive experience throughout the game. Similarly, Whitton (2014) noted that digital games are effective for inspiring students who are driven by a strong desire for achievement, as these games are often used in social and interactional contexts where players engage in competitive or collaborative problem-solving or take turns playing. The findings also align with those of scholars who have suggested that feedback and interaction within the digital game prompt reflection, guide player attention, and enhance learning (Hense and Mandl, 2014). Additionally, digital games can inspire active participation among teachers in guiding digital game-based learning (Beavis et al., 2014).

In broader perspective, there has been limited research focused on the effectiveness of interactional feedback in enhancing digital game-based language learning. Moreover, there is a noticeable gap in research regarding the exploration of different types of interactional feedback within this specific context. While recent studies have primarily concentrated on either written or oral direct corrections (Rassaei, 2015; Reynolds and Kao, 2021; Shintani and Ellis, 2015), the current study adopts a more comprehensive approach by examining various forms of interactional feedback, such as reformations, elicitations, clarification requests, recasts, and metalinguistic cues. The goal of this investigation is to uncover both the effectiveness and the typology of interactional feedback in facilitating digital game-based language learning. Additionally, the study presents an innovative predictive framework that outlines the stages of interactional feedback cycles in this context.

The findings also have potential implications for the design of practice. While numerous instructional design theorists advocate for allowing students to practice acquired skills and knowledge, the majority neglect to address the design of interactive practice (Zhao et al., 2022). The findings of this study suggest that instructional digital game designers can provide students with interactive practice alternatives that are more effective than traditional methods of using digital games in instruction. The current study also suggests that instructional digital game designers should incorporate teachers’ interactional feedback into their instructional strategies. Such feedback will not only bolster the teacher’s role in guiding digital game-based learning but also enhance student learning. Therefore, future studies should explore the typology of feedback that could be used in digital game-based learning to support learning and teaching in other language disciplines.



Conclusion

This mixed-method experimental study was conducted at the primary school level, where Arabic language teachers used interactional feedback to support digital game-based language learning. The findings indicated that digital game-based language learning was significantly supported by teachers’ interactional feedback. Digital game-based learning seems to be an effective teaching method applicable across various subjects and educational levels. Although further research is warranted to explore the use of different types of digital games across various subjects, the suggested benefits to teachers’ interactional feedback underscore the importance of educators being aware of this instructional method. In this digital age of advanced gaming, education must capitalize on the available digital games as they increase student motivation and foster improved learning outcomes.

Any research study design inherently encompasses both limitations and implications. This study’s limitations are justified by the nature of experimental research. One limitation is the sample of primary schools, which may affect generalizability to other educational stages. However, this is balanced by the random assignment of teachers to participate in the study. Another constraint is connected to the limited sample size. Findings derived from data collected from 20 teachers in the experimental group and 20 teachers in the comparison group may not be generalizable to the teachers in other contexts. This was acknowledged at the beginning of the study; however, the aim was to explore the effectiveness and typology of teachers’ interactional feedback in supporting digital game-based language learning rather than to generalize findings.

Despite certain limitations, the findings offer valuable implications for promoting interactional feedback through digital game-based learning (DGBL) among teachers. Professional development programs should prioritize equipping educators and learners with the pedagogical strategies associated with digital game-based learning. To convincingly integrate DGBL into classroom teaching, it is crucial to comprehend teachers’ interactional feedback and how it aligns with language learning. Implications are also proposed for policymakers responsible for shaping the formal framework for digital game-based learning to establish clear and feasible policies to ensure its successful implementation. These policies should specify the types of interactional feedback teachers should provide and outline how educators can develop the necessary knowledge and skills to integrate DGBL into their teaching practices effectively. The findings of this study indicate that PD programs should facilitate the enhancement of teachers’ ability in utilizing interactional feedback to support DGBLL. Furthermore, these programs should offer opportunities for teachers to explore diverse methods of incorporating interactional feedback into DGBLL classroom instruction. Continued research in this domain is essential to adequately prepare teachers for effective integration of interactional feedback in their pedagogical practices.
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