
Language Learning & Technology  2024, Volume 28, Issue 1 
ISSN 1094-3501  CC BY-NC-ND pp. 1–29 
  

ARTICLE 
 
 

* Corresponding Author: Yeonwoo Jung, yeonwoo.jung.15@ucl.ac.uk  

 

Promoting grammatical development through 
multimodal digital recasts in videoconferencing tasks 

Yeonwoo Jung, University College London 

Andrea Révész, University College London 

Abstract 

This study investigated the effectiveness of multimodal recasts (the simultaneous presentation of oral and 
written recasts) relative to oral recasts and written recasts for L2 grammatical development in the context 
of videoconferencing. We employed a pretest–posttest–delayed posttest design, with 60 Korean learners 
of English randomly assigned to three experimental groups and a control group: an oral recast group, a 
written recast group, a multimodal recast group, and a no recast group. Each group completed a series 
of communicative videoconferencing treatment activities, during which they received recasts according to 
their respective feedback conditions. The target L2 construction was English wh-question formation. 
Participants’ gains were assessed using oral, written, and spontaneous oral production tests. We found 
that the presence of recasts, regardless of modality, facilitated participants’ development in wh-question 
formation, as reflected in their performance across the three outcome measures. Multimodal recasts, 
however, proved more effective in promoting gains than their oral and written counterparts. 
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Introduction 

In instructed second language acquisition (SLA) research, considerable effort has been devoted to 
investigating the effects of corrective feedback (CF) on second language (L2) development. Among 
various feedback techniques, recasts have received the most attention (Li & Vuono, 2019). Recasts 
constitute a partial or full reformulation of an erroneous learner output into a target-like form while 
retaining its central meaning (Long, 2007), as in the example below from the current study: 

 

Learner:      When the incident occur? 

Researcher: When did the incident occur? 

 

The beneficial role of recasts in L2 acquisition is well-established in both face-to-face (e.g., Li, 2010) and 
synchronous computer-mediated communication (SCMC) contexts (Ziegler & Mackey, 2017). Most 
SCMC studies, however, have examined the effects of recasts in text-based SCMC (e.g., Sauro, 2009; 
Yilmaz, 2012; Yilmaz & Yuksel, 2011; Kourtali, 2022), with limited exploration of video-based recasts 
(e.g., Monteiro, 2014; Rassaei, 2017, 2019). Moreover, research on video-based recasts has primarily 
explored the effects of oral recasts. Consequently, the feedback affordances of videoconferencing, which 
allow for multimodal recasts (combining oral and written feedback), remain unexplored. To address these 
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gaps, our study aimed to investigate the potential benefits of multimodal recasts in fostering L2 
grammatical development in a videoconferencing setting. We operationalized multimodal recasts as oral 
recasts accompanied by written recasts, presented as captions on the screen (i.e., captioned oral recasts). 

Multimodal recasts offer several advantages over their unimodal counterparts. According to the Cognitive 
Theory of Multimedia Learning (Mayer, 2014), learning is enhanced when information is constructed 
from both aural and visual channels rather than from a single channel as each channel has capacity 
limitations. Engaging both systems facilitates information processing and helps establish meaningful 
mental connections, potentially leading to better recall. Furthermore, multimodal recasts combine the 
benefits of oral and written feedback. Compared to oral feedback, written CF offers visual salience, re-
readability, and longer processing time (e.g., Smith, 2004; Smith & Sauro, 2009). Meanwhile, unlike 
written feedback, oral CF provides verbal and paralinguistic cues (e.g., intonation, gestures), along with 
the contingency of feedback immediately following a learner’s error. 

Taken together, these factors are assumed to increase learners’ attention to multimodal recasts, which is a 
prerequisite for L2 development (Schmidt, 2001). Given these potential benefits and the proliferation of 
language learning and teaching via videoconferencing, exploring the usefulness of multimodal recasts 
appears to be a timely research endeavor. 

Background 

Recasts in SLA 
The interactionist perspective on SLA (e.g., Long, 1996) holds that drawing learners’ attention to 
linguistic properties during meaningful interaction facilitates L2 development. One way to achieve this is 
through CF. CF is considered beneficial as it highlights learners’ erroneous production and aids in 
noticing the gap between their interlanguage form and the target-like model (Schmidt, 2001), thereby 
promoting acquisition (Gass et al., 1998). This view is supported by meta-analyses, affirming that CF 
promotes L2 development (Brown, 2016; Li, 2010; Lyster & Saito, 2010). Among CF techniques, recasts 
have been identified as the most frequent feedback strategy in various instructional contexts (e.g., Li & 
Tan, 2022; Lyster et al., 2013), prompting extensive exploration of their potential benefits. 

Recasts offer various advantages, including the ability to provide learners with both positive evidence 
(target form) and negative evidence (signaling an error), which helps them notice and correct their errors 
by juxtaposing incorrect forms and target-like ones (Leeman, 2003; Long, 2007). This process can lead 
learners to reject non-target-like forms. The contingency of recasts also creates favorable conditions for 
L2 acquisition, as the meaning of the recast is already familiar to learners (at least partly), being based on 
their own utterance. This allows them to allocate more attentional resources to the linguistic information 
in the feedback (Long, 2007). Furthermore, recasts facilitate attention to L2 features, providing optimal 
conditions for learners to establish and develop form-meaning connections without disrupting the focus 
on meaning (e.g., Long, 2007). 

Despite the view that recasts may not necessarily lead to acquisition (e.g., Lyster, 2004; Lyster & Ranta, 
1997), their effectiveness in promoting L2 development is well-documented in several meta-analyses (e.g., 
Li, 2010; Rassaei, 2024). Relevant to the present study is research demonstrating a positive relationship 
between recasts and the development of English question formation (e.g., Li & Iwashita, 2021; 
McDonough, 2005; McDonough & Mackey, 2006), the target construction in this study. 

Recasts in Previous SCMC Research 
A growing number of scholars have explored the potential of recasts in facilitating L2 grammatical 
development in various SCMC contexts. However, most of this research has focused on text-chat 
interaction (see Ziegler, 2016; Ziegler & Mackey, 2017 for reviews), involving comparisons between 
text-based recasts and more explicit CF (e.g., Sauro, 2009; Yilmaz, 2012) or face-to-face and text-based 
recasts (e.g., Kourtali, 2022; Yilmaz, 2012; Yilmaz & Yuksel, 2011). 
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For instance, Yilmaz and Yuksel (2011) observed greater noticing of Turkish locative and plural 
morphemes when participants received recasts during text-chat than face-to-face interaction, while in a 
study comparing text-based recasts with metalinguistic feedback targeting zero article use, Sauro (2009) 
found that only the metalinguistic group showed significantly greater immediate gains than the control 
group. Sauro attributed these findings to two main factors. First, lengthy, full recasts were used, which 
might have been perceived as confirmation checks or repetitions rather than corrections. Second, the 
frequent turns between recasts and the erroneous utterance likely reduced the chances of learners making 
cognitive comparisons, as they may have struggled to retain and process the information in working 
memory (WM). Supporting this, Lai et al. (2008) demonstrated that contingent recasts (i.e., occurring 
immediately after an error) are better noticed than non-contingent ones (i.e., occurring after a delay). 
Sauro’s results suggest that contingent recasts may be more effective than non-contingent ones in SCMC 
environments (Ziegler, 2017) and when using full recasts, clarifying their corrective nature could increase 
their effectiveness. 

Although smaller in number, some studies have also investigated the effectiveness of recasts during 
videoconferencing (Monteiro, 2014; Rassaei, 2017, 2019). Monteiro (2014) was among the first to 
compare the benefits of metalinguistic feedback and recasts in video-based focused tasks. Both feedback 
types proved equally useful for developing learners’ explicit and implicit knowledge of the English past 
tense. In another study, Rassaei (2017) compared the impact of recasts on the use of definite versus 
indefinite articles during face-to-face and video-based interactions. Results from an oral production test, 
error correction test, and stimulated recall interviews found no significant differences between the two 
modalities. More recently, Rassaei (2019) examined the relative effects of recasts during mobile-mediated 
audio-based and video-based SCMC, focusing on the same target features. Learners’ performance on the 
picture description and writing tests revealed a positive impact of recasts on accuracy, with the audio 
recast group producing more target-like modified utterances and showing more accurate perceptions of 
recasts.  

In sum, despite the growing body of SCMC research on L2 grammatical development (e.g., Cerezo, 2021; 
Ziegler & Mackey, 2017), most existing studies have examined the effects of recasts in text-based SCMC. 
Furthermore, the limited research on video-based recasts has only considered oral recasts, overlooking 
other modalities of SCMC, such as multimodal provision of recasts (see however Bryfonski & Ma, 2020; 
Martin, 2018). 

Multimodal Recasts as Pedagogical Intervention in L2 Development 
Investigating multimodal recasts, defined here as captioned oral recasts that integrate both oral and 
written reformulations, appears promising due to their potential advantages over using either oral or 
written recasts alone. According to Mayer’s (2014) Cognitive Theory of Multimedia Learning, processing 
information through two different channels enhances learning and understanding. In Mayer’s view, there 
are two approaches to conceptualizing these two channels: the presentation-mode approach (Paivio, 2007), 
which distinguishes verbal and nonverbal channels, and the sensory-modality approach (Baddeley, 1999), 
which differentiates auditory and visual channels. The sensory-modality approach is particularly relevant 
for multimodal recasts, as the addition of visual information to auditory input activates both channels, 
facilitating mental connections between the two representation systems and improving recall. Moreover, 
the burden on WM in each channel is alleviated, fostering input processing and deeper learning (Mayer, 
2014). 

Given that this study implemented multimodal recasts in the form of captioned oral recasts, their potential 
for promoting L2 learning is also supported by previous research demonstrating the positive impact of 
captions in L2 acquisition. Meta-analyses (Montero Perez et al., 2013; Reynolds et al., 2022) have shown 
the benefits of captions for L2 learning. While most studies have focused on vocabulary acquisition, 
several studies have also confirmed the advantages of captioning for grammar acquisition (e.g., Cintrón-
Valentín et al., 2019; Lee & Révész, 2018, 2020; Pattemore & Muñoz, 2020). These positive findings are 
attributed to the capacity of captions to help learners segment and parse spoken input into linguistic units 
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(Gass et al., 2019). Similarly, captioned oral recasts may facilitate the segmentation and parsing of oral 
input, directing learners’ attention to target features and supporting grammar learning. 

Multimodal recasts may also make the targeted feature more salient due to their hybrid nature, leveraging 
the distinct strengths of written and oral feedback. Written feedback offers longer processing time, 
visual/perceptual salience, and re-readability (e.g., González-Lloret, 2014; Lai et al., 2008; Sauro, 2009; 
Yilmaz, 2012), making the corrective intent of feedback more explicit to learners than that of oral 
feedback. Although on-screen written feedback in multimodal recasts may not fully replicate all the 
advantages of text-based CF, it still grants visual salience and extended processing time. Oral feedback, 
on the other hand, provides verbal and nonverbal cues, also enhancing the salience of recasts (Gass et al., 
2017). Moreover, oral feedback has the advantage of being contingent upon the ill-formed utterance, 
which is often not feasible during text chat due to the absence of strict turn adjacency and a “split 
negotiation routine” (Smith, 2003, p. 48). 

The Present Study 

The literature review indicates that the majority of SCMC studies on L2 grammatical development have 
concentrated on text-based recasts, while research on video-based recasts and other modalities, including 
multimodal recasts, remains understudied. To address these gaps, we formulated the following research 
questions: 

1. To what extent do recasts affect the development of wh-question formation during 
videoconferencing activities? 

2. To what extent does modality of recasts impact the development of wh-question formation 
during videoconferencing activities? 

Methodology 

Design 
The study employed a pretest–posttest–delayed posttest design with three treatment sessions. Sixty 
participants were randomly assigned into four groups: oral recast (n = 15), written recast (n = 15), 
multimodal recast (n = 15), and no recast (n = 15). All groups were administered a background 
questionnaire, the Oxford Placement Test, a pretest, a series of treatment tasks, an immediate posttest, a 
delayed posttest, and an exit questionnaire. Each testing session entailed a spontaneous oral production 
test, a more controlled oral production test, and a written production test. 

Linguistic target 
We selected the English wh-questions as the linguistic target for several reasons. First, wh-questions are 
physically salient, which makes them more likely to be susceptible to recasts (e.g., Mackey, 2006). Also, 
our choice of participants and assessment was informed by Pienemann et al.’s (1988) six-stage 
developmental sequence for question formation. Our study focused on developing learners’ ability to 
produce questions at Stage 3 (fronting of the wh-word, do, or another element; e.g., what you ate?), Stage 
4 (inversion in wh-questions with a copula or yes-no questions without do; e.g., where were you?), and 
Stage 5 (inversion in all wh-question with an auxiliary verb in the second position; e.g., how did you lose 
her?). 

Participants 
Of the 60 participants, 48 were female and 12 were male. They were all native Korean speakers learning 
English as a second language in the United Kingdom. The mean age was 27.55 (SD = 2.33). On average, 
participants had received 10.20 years of English instruction (SD = 0.97). Their mean length of residence 
in the United Kingdom was 15.12 months (SD = 4.03). None of the participants had previously lived in an 
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English-speaking country prior to their studies in the United Kingdom. One-way ANOVAs with age, 
length of English study, and residence as dependent variables found no significant differences among the 
four groups, age: F(3, 56) = .49, p = .69, η² = .03; length of study: F(3, 56) = .33, p = .81, η² = .02; and 
length of residence: F(3, 56) = .13, p = .94, η² = .01. Participants’ proficiency levels fell within the A2–
B1 bands according to the Common European Framework for Reference, as determined by their total 
scores on the Oxford Placement Test. One-way ANOVAs confirmed that all groups achieved comparable 
scores on both the listening: F(3, 56) = .40, p = .75, η² = .02, and grammar: F(3, 56) = .86, p = .47, η² 
= .04, sections of the test. We recruited participants who showed partial procedural knowledge of 
question formation by being able to produce two distinctive types of question forms from stages 3, 4, and 
5. For example, they had to demonstrate two different uses of stage 5 questions, such as “Why did you 
follow me?” and “Where were you standing at the time?” in at least two pretest tasks. This selection 
method was based on previous research on question development (e.g., Philp, 2003; Kim et al., 2015). 

Treatment Tasks 
During videoconferencing, all four groups performed three multimodal communicative activities designed 
to elicit the use of wh-questions. Each version was set in an imaginary scenario where participants played 
different ‘interviewing’ roles, such as an FBI agent, police officer, or animal shelter volunteer, in a 
videoconferencing interrogation or interview. The first author acted as the interviewee, taking on roles 
such as a witness to a crime or incident, or as the owner of a lost dog. In each activity, participants were 
first presented with an incident form (activities 1 and 2) or a lost pet poster (activity 3) (Figure 1). Their 
task was to ask their interviewees questions in order to complete the report form or the lost dog poster. 
Subsequently, participants were given a set of question prompts (Figure 2), designed to create contexts for 
each of the nine types of wh-questions: subject wh-extraction (who, what), object wh-extraction (who, 
what), and adjunct wh-extraction (where, when, why, how/manner, how/degree). The treatment materials 
included only high-frequency words selected from the New General Service List (Brezina & Gablasova, 
2015). Piloting confirmed that the activities successfully elicited the target wh-questions. 

 

Figure 1 

An Example of a Lost Dog Poster 
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Figure 2 

An Example of Question Prompts 

 

 

During the treatment tasks, the three experimental groups received recasts for their errors in using wh-
questions. The recasts were implemented as full, isolated recasts, focusing solely on reformulating the 
incorrect parts of learners’ production (Sheen, 2006), as shown below: 

 

Learner: Why she run away? 

Researcher: Why did she run away? 

 

This recast type was applied consistently across all experimental groups. The oral recast group received 
recasts orally, the written recast group was given written recasts, and the multimodal recast group 
received both oral and written recasts simultaneously. The no recast group received no feedback. For the 
multimodal and written recast groups, the first author provided written feedback as real-time on-screen 
text using Open Broadcaster Software (OBS) (Figure 3). This text was displayed at the bottom of the 
computer screen for 10 seconds immediately after participants made errors in their use of wh-questions. 
The duration of the written recasts was determined through piloting. Prior to the experiment, written 
recasts for each target question were prepared and presented following participants’ errors. These pre-
prepared recasts enabled immediate written feedback for the written recast group and simultaneous oral 
and written feedback for the multimodal recast group, ensuring prompt, accurate and contingent 
presentation of feedback without the need for real-time typing. It should be noted that, unlike pre-
programmed recasts in Intelligent CALL (ICALL) tools, these recasts occurred during genuine exchanges 
between the learners the researcher. All treatment sessions were conducted and recorded via Zoom. 
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Figure 3 

An Example of a Written Recast 

 

 

Assessment Tasks 
We developed three assessment tasks: a controlled oral production test (OPT), a controlled written 
production test (WPT), and a spontaneous oral production test (SOPT) (Figure 4). Three different but 
comparable versions of each test were designed and counterbalanced across testing sessions. All tests 
were administered and recorded using Zoom. The tests only included high-frequency words selected from 
the New General Service List (Brezina & Gablasova, 2015). Piloting confirmed that the tests successfully 
created obligatory contexts for the target constructions. 

The OPT, similar to the treatment tasks, asked participants to act as interviewers investigating a particular 
incident (e.g., a police officer interviewing witnesses to a bank robbery). Each test version was designed 
to elicit 18 target wh-questions and 12 distractors (n = 30). Nine types of wh-question were included, with 
two items for each sub-type: subject wh-extraction (who, what), object wh-extraction (who, what), and 
adjacent wh-extraction (where, when, why, how/degree, how/manner). The distractors required the 
formation of four types of yes/no questions, with three items per type: be + bare infinitive, do-fronting, 
can + bare infinitive, and have/has + past participle. Except for modality, the WPT had the same format 
as the OPT, with the only difference being that a single item targeted each wh-question type (n = 9). The 
number of distractors remained the same, resulting in a total of 21 items. The internal consistency 
reliability for the three versions of the OPT (version A: α = .894, version B: α = .813, version C: α = .838) 
and WPT (version A: α = .825, version B: α = .838, version C: α = .878) fell within the good range. 

In the SOPT, learners were provided with a report form (e.g., an accident report or a passenger report) 
containing less specific wh-question prompts (e.g., occupation) compared to the OPT (e.g., what / your 
job). Their task was to complete the form by asking questions to the first author. Given the less specific 
prompts, this task required learners to rely more on their own linguistic resources than in the OPT. 

By incorporating varied assessments, we could evaluate different aspects of knowledge (e.g., Dekeyser, 
2007). The OPT imposed time pressure, facilitating the use of procedural knowledge, whereas the WPT 
allowed more time for reflection, enabling participants to rely more on their declarative knowledge while 
also deploying procedural knowledge. Through utilizing different test modalities, we also assessed 
whether participants could transfer any gains from the varied recast types to different modalities. 
Moreover, the SOPT enabled us to measure learners’ ability to use the target constructions in a more 
authentic scenario, thereby enhancing ecological validity. 
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Figure 4 

Examples of Assessment Tasks (SOPT, OPT, WPT in this order) 

 

 

Data Collection Procedure 
Each participant engaged in four individual sessions over two weeks. In session 1, the background 
questionnaire (10 minutes), the Oxford Placement Test (40 minutes), and the pretest (45–50 minutes) 
were administered in this order. During session 2, participants performed the first and second treatment 
activities. Session 3 included the third treatment activity, immediately followed by the posttest. In Session 
4, which took place one week later, participants completed a delayed posttest and an exit questionnaire. In 
each testing session, participants first carried out the SOPT (14–16 minutes), followed by the OPT and 
WPT (13–15 minutes each). The WPT was administered last to minimize the likelihood of participants 
relying on their declarative knowledge during subsequent oral production tests. Likewise, the OPT was 
conducted before the SOPT, as it constituted a more controlled oral production test. Each treatment task 
lasted approximately 14–16 minutes. There was no time limit during the treatments or tests. The first 
author administered all sessions. Figure 5 illustrates the experimental schedule. 

Figure 5 

Experimental Schedule 
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Coding and scoring 
Participants’ development of wh-questions was evaluated using a categorical scoring system based on 
Pienemann et al.’s (1988) question development scale (Appendix A). This scale has been widely 
employed in previous research (e.g., Kim, 2012; Mackey & Philp, 1998; McDonough, 2005; McDonough 
& Mackey, 2006) and has proven to be a sensitive and accurate reference to measure progress in question 
formation. In all tests, we assigned scores of 3, 4 or 5 points to Stage 3, 4, and 5 questions, respectively. 
Only non-subject questions were included in the total scores, resulting in a maximum of 70 points (14 
items) for the OPT and 35 points (7 items) for the WPT. The SOPT did not have a fixed number of wh-
question contexts; instead, we counted the total number of obligatory contexts for wh-questions produced 
by each learner. The total score for the SOPT was calculated by dividing the sum of raw scores by the 
maximum possible score (i.e., the number of obligatory contexts × 5). Pronunciation and spelling errors 
were disregarded. Each test consisted of three comparable versions, which were counterbalanced across 
participants, modalities, and testing sessions. All assessment tests were coded and scored by the 
researcher, with a second coder scoring 25 percent of the data for each measure. Inter-coder agreement 
was determined by calculating Cohen’s kappa, which showed a high level of agreement for each task 
(OPT: .98; WPT: .98; SOPT: .97). 

Statistical analyses 
We used SPSS Version 27 to assess internal consistency reliability for the OPT and WPT, calculate 
descriptive statistics, and perform one-way ANOVAs to examine the comparability of the four groups 
regarding the number of obligatory contexts elicited, the number of recasts provided, and pretest scores. 

To analyze advancements in wh-question stages on the OPT and WPT, we employed ordinal logistic 
mixed-effects models utilizing the clmm function from the ordinal package in the R statistical 
environment (R Core Team, 2022), given the ordinal nature of the dependent variables. For the SOPT 
data, linear mixed-effects models were formulated with the lm function from the lme4 package (Bates et 
al., 2015), due to the continuous nature of the dependent variables. In each analysis, the dependent 
variables were participants’ pretest, posttest, and delayed posttest scores. The fixed effects were group, 
time, and their interactions, with the predictors of interest being the group-by-time interactions. For the 
OPT and WPT, participant and item were included as random effects. In the SOPT analyses, only 
participant served as a random effect, as participants generated different wh-questions. Each analysis used 
a different group as the reference to derive results for all group-time interactions of interest. 

To estimate effect sizes, we calculated η² values for ANOVAs, odds ratios (ORs) for the logistic mixed-
effects regression models, and R2 values for the linear mixed-effects regression models. For the mixed-
effects models, effect size estimates were computed with the command “r.squared GLMM” from the 
“MuMin” package (Barton, 2020). Following Plonsky and Oswald (2014), η² values of .01, .06, and .14 
were interpreted as small, medium, and large, respectively. R2 values up to .20 were labeled as small, 
while those exceeding .50 were classified as large (Plonsky & Ghanbar, 2018). ORs greater than 3 or less 
than 0.33 were considered strong (Haddock et al., 1998). We used an alpha level of p <.05 for 
significance. 

To ensure the validity of our analyses, we conducted diagnostic procedures, which included Shapiro-Wilk 
tests for normality and variance inflation factors (VIF) for collinearity assessment. Homoscedasticity was 
evaluated by examining residual plots and conducting Levene’s or Breusch-Pagan tests. 

Results 

Preliminary analyses 
The Shapiro-Wilk tests indicated that all data were normally distributed (Appendix B). Table 1 presents 
the descriptive statistics for the number of obligatory contexts created by the treatment tasks for the 
linguistic target during the treatment, as well as the number of recasts participants received in response to 
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errors in wh-question formation across the three treatment activities. A one-way ANOVA found no 
significant difference in the number of obligatory contexts among the four groups: F(3, 56) = .290, p 
= .831, η² = .02. Another one-way ANOVA confirmed that there was no significant difference in the 
number of recasts given to the three experimental groups: F(2, 42) = 2.56, p = .091, η² = .11. 

Table 1 

Descriptive Statistics for the Number of Obligatory Contexts and Recasts Per Group 

    95% CI 
Group N Mean SD Lower Upper 
Obligatory contexts 
Oral 15 26.13 .83 25.67 26.60 
Written 15 26.27 .80 25.82 26.71 
Multimodal 15 26.33 .82 25.88 26.79 
Control 15 26.40 .83 25.94 26.86 
Number of recasts 
Oral 15 13.53 1.64 12.62 14.44 
Written 15 12.87 2.10 11.70 14.03 
Multimodal 15 12.00 1.81 11.00 13.00 
Note. CI = confidence interval 

 

The descriptive statistics for the pretest scores are presented in Tables 3, 5, and 7. As shown in Table 2, a 
series of one-way ANOVAs found no significant differences in performance among the four groups for 
any of the three assessment tasks at the pretest. 

Table 2 

Results of One-Way ANOVAs Comparing Pretest Scores 

Test df F p ηp² 
Oral Production 3, 56 .20 .90 .01 
Written Production 3, 56 .47 .70 .03 
Spontaneous Oral Production 3, 56 1.39 .26 .07 

 

Main Analyses 
OPT 

Table 3 summarizes the descriptive statistics for the pretest, posttest, and delayed posttest scores on the 
OPT. Ordinal logistic mixed-effects model analyses, conducted to examine the effect of group on 
participants’ performance, revealed eight significant group-by-time interactions. As shown in Table 4 (see 
Appendix C for full model results), all recast groups showed greater pretest–posttest gains than the 
control group. As indicated by the odds ratios, the multimodal recast group achieved the largest gains 
compared to the control group, followed by the written and oral recast groups, in this order. The 
multimodal recast group retained its advantage over the control group on the delayed posttest, but no 
significant differences were found in pretest–delayed posttest gains between the unimodal (i.e., oral and 
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written) and control groups. Regarding modality differences, the multimodal recast group demonstrated 
greater pretest–posttest gains than both the oral and written recast groups, and the written recast group 
outperformed the oral recast group. On the delayed posttest, however, we detected a difference in gains 
only between the multimodal and oral recast groups. In general, the effect sizes were larger for pretest–
posttest than for pretest–delayed posttest gains. Overall, these results suggest that recasts had a positive 
impact on participants’ gains on the OPT, with multimodal recasts providing the greatest benefit followed 
by written and oral recasts. 

Table 3 

Descriptive Statistics for the OPT Scores 

    95% CI 
Group Test Mean SD Lower Upper 

Oral 
(n = 15) 

Pretest 57.80 1.57 56.93 58.67 
Posttest 60.87 1.13 60.24 61.49 
Delayed posttest 58.53 1.41 57.75 59.31 

Written 
(n = 15) 

Pretest 57.47 1.18 56.72 58.22 
Posttest 62.87 1.41 62.09 63.65 
Delayed posttest 60.20 1.74 59.24 61.16 

Multimodal 
(n = 15) 

Pretest 57.67 1.18 57.02 58.32 
Posttest 66.47 1.89 65.42 67.51 
Delayed posttest 61.60 .83 61.14 62.06 

Control 
(n = 15) 

Pretest 57.80 1.32 57.07 58.53 
Posttest 58.47 1.06 57.88 59.05 
Delayed posttest 58.40 0.99 57.85 58.95 

Note. The maximum score was 70. 

Table 4 

Significant Interactions Identified by Ordinal Logistics Mixed-Effects Models Examining Participants’ 
Scores on the OPT 

 Fixed effects   
 Estimate SE z p OR 95% CI 
ControlOral:Time2 0.58 0.28 2.04 .041 1.78 [1.02, 3.10] 
ControlWritten:Time2 1.23 0.29 4.25 <.001 3.43 [1.94, 6.07] 
ControlMulti:Time2 1.85 0.30 6.15 <.001 6.33 [3.52, 11.40] 
ControlMulti:Time3 0.79 0.28 2.81 .005 2.21 [1.27, 3.84] 
OralWritten:Time2 0.66 0.29 2.23 .026 1.93 [1.02, 3.07] 
OralMulti:Time2 1.27 0.30 4.18 <.001 3.55 [2.18, 6.87] 
OralMulti:Time3 0.70 0.28 2.49 .013 2.02 [1.16, 3.52] 
WrittenMulti:Time2 0.61 0.31 1.98 .048 2.19 [1.22, 3.91] 
Note. OR = Odds Ratio; Time 1 = pretest (reference level); Time 2 = immediate posttest; Time 3 = delayed posttest 
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WPT 

Table 5 provides the descriptive statistics for the participants’ pretest, posttest, and delayed posttest scores 
on the WPT. As summarized in Table 6, the ordinal logistic mixed-effects models, conducted to examine 
the impact of group on participants’ test performance, yielded nine significant interactions between group 
and time (see Appendix D for full model results). Similar to the results from the OPT, all recast groups 
displayed larger pretest–posttest gains than the control group. The odds ratios indicated that, relative to 
the control group, the greatest pretest–posttest gains were achieved by the multimodal recast group, 
followed by the written and oral recast groups in this order. Both the multimodal and written recast 
groups also maintained their advantage over the control group on the delayed posttest. Turning to 
modality effects, the multimodal recast group generated greater pretest–posttest and pretest–delayed 
posttest gains than the oral and written recast groups, with no difference found between the oral and 
written recast groups. Overall, the presence of recasts, regardless of modality, improved participants’ 
written production of wh-question formation. However, multimodal recasts were the most effective in 
promoting gains compared to their oral and written counterparts. 

Table 5 

Descriptive Statistics for the WPT Scores 

    95% CI 
Group Test Mean SD Lower Upper 

Oral 
(n = 15) 

Pretest 26.73 1.28 26.02 27.44 
Posttest 30.27 1.39 29.50 31.03 
Delayed posttest 28.93 1.75 27.96 29.90 

Written 
(n = 15) 

Pretest 26.53 1.41 25.75 27.31 
Posttest 31.27 0.89 30.78 31.76 
Delayed posttest 29.40 1.24 28.71 30.09 

Multimodal 
(n = 15) 

Pretest 26.93 1.28 26.22 27.64 
Posttest 33.60 0.74 33.19 34.01 
Delayed posttest 31.87 1.06 31.28 32.45 

Control 
(n = 15) 

Pretest 26.40 1.30 25.68 27.12 
Posttest 27.40 1.12 26.78 28.02 
Delayed posttest 27.20 0.94 26.68 27.72 

Note. The maximum score was 35. 
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Table 6 

Significant Interactions Identified by Ordinal Logistic Mixed−Effects Models Examining Participants’ 
Scores on the WPT 

 Fixed effects   
 Estimate SE z p OR 95% CI 
ControlOral:Time2 0.90 0.38 2.38 .017 2.46 [1.18, 5.14] 
ControlWritten:Time2 1.44 0.39 3.72 <.001 4.21 [1.98, 8.95] 
ControlMulti:Time2 2.41 0.41 5.82 <.001 11.17 [4.98, 25.08] 
ControlWritten:Time3 0.78 0.38 2.06 .039 2.17 [1.04, 4.53] 
ControlMulti:Time3 1.62 0.39 4.20 <.001 5.06 [2.38, 10.75] 
OralMulti:Time2 1.51 0.42 3.64 <.001 4.54 [2.02, 10.21] 
OralMultimodal:Time3 1.11 0.39 2.87 .004 3.02 [1.42, 6.40] 
WrittenMulti:Time2 0.98 0.42 2.31 .002 2.65 [1.16, 6.05] 
WrittenMulti:Time3 0.85 0.39 2.19 .029 2.33 [1.09, 4.95] 

 

SOPT 

Table 7 shows the descriptive statistics for the pretest, posttest, and delayed posttest scores on the SOPT. 
The linear mixed-effects model analyses, performed to explore the influence of group on participants’ 
pretest–posttest and pretest–delayed posttest changes, detected ten significant group-by-time interactions. 
As presented in Table 8 (see Appendix E for full model results), all three recast groups outperformed the 
control group, with larger gains observed from pretest to posttest and from pretest to delayed posttest. 
Consistent with the findings from the other assessments, the multimodal recast group exhibited the most 
substantial gains over the oral and written recast groups, with the difference in gains being large. We 
found no significant difference between the gains of the oral and written recast groups. Overall, the SOPT 
results, in line with those of the OPT and WPT, confirmed the advantage of recasts, with the multimodal 
recasts leading to the greatest improvements.  

  



14 Language Learning & Technology 
 
   

Table 7 
Descriptive Statistics for the SOPT Scores 

    95% CI 
Group Test Mean SD Lower Upper 

Oral 
(n = 15) 

Pretest 72.85 1.20 72.18 73.51 
Posttest 78.90 1.18 78.25 79.55 
Delayed posttest 76.91 1.06 76.32 77.51 

Written 
(n = 15) 

Pretest 72.16 1.50 71.33 72.99 
Posttest 79.61 1.92 78.54 80.66 
Delayed posttest 77.08 1.54 76.23 77.94 

Multimodal 
(n = 15) 

Pretest 72.44 0.96 71.91 72.98 
Posttest 83.79 1.18 83.14 84.44 
Delayed posttest 80.83 1.16 80.19 81.47 

Control 
(n = 15) 

Pretest 73.05 1.51 72.21 73.88 
Posttest 74.88 1.41 78.39 80.19 
Delayed posttest 73.72 1.22 73.04 74.39 

 

Table 8 

Results of Post Hoc Contrasts for Significant Interactions Identified by Linear Mixed-Effects Models 
Examining Participants’ Scores on the SOPT 

 Fixed effects   Random effects 
        by participant 

Estimate SE t  p       R2m R2c variance SD 
ControlOral:Time2 0.03 0.01 5.72 <.001 .81 .92 <.01 <.01 
ControlWritten:Time2 0.04 0.01 6.49 <.001 .77 .83 <.01 <.01 
Control:Multi:Time2 0.09 0.01 15.08 <.001 .94 .97 <.01 <.01 
ControlOral:Time3 0.03 0.01 4.29 <.001 .58 .70 <.01 <.01 
ControlWritten:Time3 0.03 0.01 4.29 <.001 .63 .70 <.01 <.01 
Control:Multi:Time3 0.08 0.01 12.76 <.001 .89 .94 <.01 <.01 
OralMulti:Time2 0.07 0.01 9.35 <.001 .93 .97 <.01 <.01 
OralMulti:Time3 0.05 0.01 8.47 <.001 .88 .93 <.01 <.01 
WrittenMulti:Time2 0.05 0.01 8.58 <.001 .90 .93 <.01 <.01 
WrittenMulti:Time3 0.05 0.01 8.47 <.001 .85 .90 <.01 <.01 
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Summary of Results 
Table 9 gives a summary of significant results with relevant effect sizes. 

 

Table 9 

Summary of Significant Differences in Gains Across Groups 

Pretest-posttest gains 
(effect size) 

Pretest-delayed posttest gains  
(effect size) 

Oral Production Test (Odds Ratios)  
control < multimodal (6.33) control < multimodal (2.21) 
control < oral (1.78)  
control < written (3.43) oral < multimodal (2.02) 
oral < multimodal (3.55)  
written < multimodal (2.19)  
oral < written (1.93)  
Written Production Test (Odds Ratios)  
control < multimodal (11.17) control < multimodal (5.06) 
control < oral (2.46)  
control < written (4.21) control < written (2.17) 
oral < multimodal (4.54) oral < multimodal (3.02) 
written < multimodal (2.65) written < multimodal (2.33) 
Spontaneous Oral Production Test (R2)  
control < multimodal (.94) control < multimodal (.89) 
control < oral (.81) control < oral (.58) 
control < written (.77) control < written (.63) 
oral < multimodal (.93)  oral < multimodal (.88) 
written < multimodal (.90) written < multimodal (.85) 

Discussion 

Our first research question aimed to examine the extent to which recasts, irrespective of modality, affect 
L2 development in the context of videoconferencing. We defined development as stage advancement 
based on Pienemann et al.’s (1988) developmental sequence for question formation. We found that the 
provision of recasts, as compared to their absence, positively impacted participants’ advancement in wh-
question stages across all three tests. Therefore, the results suggest that the positive outcomes observed in 
previous research regarding the effectiveness of recasts in enhancing L2 grammatical development in 
face-to-face and text-chat settings are also applicable to recasts provided during videoconferencing. 
Moreover, our findings align with prior research that has shown the advantages of recasts in improving 
grammatical accuracy during video-based SCMC (e.g., Monteiro, 2014; Rassaei, 2017, 2019). 

Our second research question explored whether the modality of recasts—oral, written or multimodal—
influences their effectiveness. The results indicated that the multimodal recast group produced the highest 
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pretest–posttest and pretest–delayed posttest gains across all assessments, with the written and oral recast 
groups following in that order. The only exception was the lack of a significant difference between the 
multimodal and written recast groups in the OPT pretest–delayed posttest gains. 

The superior performance of the multimodal recast group is in line with our expectations and can be 
attributed to several factors. First, consistent with the Cognitive Theory of Multimedia Learning (Mayer, 
2014), learners may have formed stronger and more elaborate mental representations of the target 
constructions, as multimodal recasts primed both visual and oral channels. Presenting information 
through both modalities could also have reduced the cognitive load imposed in each modality, leading to 
deeper input processing. 

Second, the hybrid nature of multimodal recasts may have enabled learners to leverage the strengths of 
both oral and written CF. Factors such as longer processing time, increased visual/perceptual salience, 
contingency, and the ability to re-read the input likely heightened the noticeability of multimodal recasts, 
making their corrective force more explicit to learners. This seems particularly beneficial when targeting 
grammatical constructions, which tend to be less noticeable than lexical and phonological features (e.g., 
Lyster et al., 2013). 

Third, when presented as captioned oral recasts, multimodal recasts may have helped learners segment 
and parse the spoken input (Gass et al., 2019). This likely facilitated word recognition, assisting learners 
in identifying linguistic items in the input with greater ease, promoting attention to and learning of these 
items (Montero Perez, 2020; Winke et al., 2010). This increased focus on linguistic information may have 
further contributed to the overall effectiveness of multimodal recasts. 

It is also worthwhile to discuss how recasts in this study affected the development of different types of L2 
knowledge. Multimodal recasts led to superior performance across both oral and written production tests. 
Furthermore, the written recast group outperformed the oral recast and control groups on both test 
modalities. Similarly, the oral recast group also achieved greater gains than the control group in both tests. 
These results suggest that participants’ improvements extended beyond procedural knowledge to 
declarative knowledge, demonstrating the transferability of L2 knowledge across different modalities. 
According to Skill Acquisition Theory (e.g., DeKeyser, 2007), transferring procedural knowledge across 
modalities is challenging, and successful transfer between skills (e.g., from written to oral performance) 
often relies on declarative knowledge of the target structure. These findings are consistent with previous 
research (e.g., Révész, 2012), which has shown that recasts can facilitate both declarative and procedural 
knowledge. While this has been established for oral recasts, our study is among the first to provide 
evidence that multimodal recasts and written recasts have the capacity to promote the development of 
both types of knowledge (see, however, Baralt, 2013; Yilmaz & Yuksel, 2011). 

Finally, it is important to consider why written recasts proved more advantageous than their oral 
equivalents. One explanation could be that the modality contrast between written recasts and the ongoing 
oral interactions captured learners’ attention more effectively, due to the greater salience of the written 
format. Another possibility is that the consistent contingency of written recasts could have enhanced their 
corrective intent, aiding learners in making cognitive comparisons between their errors and the correct 
models (Long, 2007). This may have prompted learners to reflect more on the target forms, thereby 
facilitating the application of their declarative knowledge during tasks. As a result, they may have been 
better able to automatize their explicit knowledge of the use of wh-questions.  

Limitations 

Several limitations to the current study should be acknowledged. Firstly, we only included L2 production 
tests to assess changes in participants’ use of wh-question formation. While this choice aligned with the 
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nature of the treatment, future research could investigate whether the positive effects observed for 
multimodal recasts extend to comprehension-based outcome measures. Another weakness concerns the 
short interval between the immediate and delayed posttests (one week). This timeframe was chosen to 
minimize the possibility of learners receiving external feedback or explicit instruction on the target 
construction outside the study context, which might have influenced their performance during the delayed 
posttest. Although a longer interval could have provided insights into the longer-term effects of the 
treatment, we opted for a more cautious approach to attribute the observed improvements in grammatical 
accuracy primarily to the effects of the treatment provided during the study. Additionally, the small 
number of participants in each group could make the study susceptible to outliers and other extraneous 
variables, highlighting the need for larger sample sizes in future research. Furthermore, given that 
previous research has suggested that WM plays a role in mediating the effectiveness of computer-
mediated recasts (e.g., Sagarra & Abbuhl, 2013), future investigation of multimodal recasts could benefit 
from controlling for individual differences in WM capacity among learners. Finally, following previous 
video-based SCMC on different interactional features, such as types of CF (e.g., Canals et al., 2021; 
Martin, 2018), language-related episodes (LREs), and modified output (e.g., Bueno-Alastuey, 2013), as 
well as studies in other areas of language, including phonology (e.g., Bryfonski & Ma, 2020; Parlak & 
Ziegler, 2017), replication studies investigating different interaction-driven language learning 
opportunities and linguistic targets are warranted to explore how these variables might influence the 
effectiveness of multimodal feedback. 

Conclusion and Pedagogical Implications 

This study aimed to investigate the extent to which recasts provided during videoconferencing tasks 
promote L2 development in English wh-question formation, and whether the modality of recasts (oral, 
written, or multimodal) influences learning outcomes. Our findings showed that, regardless of modality, 
recasts had a positive impact on participants’ knowledge of wh-questions. As expected, multimodal 
recasts, delivered as captioned oral recasts, resulted in significantly greater immediate and delayed gains 
in oral, written, and spontaneous oral production compared to unimodal recasts. This suggests that the 
integration of oral and written feedback may have helped learners create more elaborate mental 
representations, reduce cognitive load, and enhance the perceptual salience of the input. Also, multimodal 
recasts appeared to facilitate the segmentation of oral feedback, thereby enhancing learners’ processing of 
linguistic items. 

These findings have important implications. The superiority of multimodal recasts underscores the 
pedagogical advantage of supplying feedback through a combination of oral and written modalities, 
suggesting that this approach may be more effective for promoting L2 grammatical development than 
using a single modality in video-based SCMC. With the growing prevalence of online language learning 
platforms equipped with multimodal capacities, future research replicating this study could offer valuable 
insights for language educators seeking optimal feedback strategies in virtual environments. 
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Appendix A. Developmental stages in L2 English Question Formation with Data 
from the Present Study (stages adapted from Pienemann et al., 1988) 

Stages Constructions Examples 

Stage 1: Rising intonation 
Single words Why? This? 
Single units My passport? What color? 

Stage 2: Rising intonation Declarative word order,  
no inversion, no fronting 

This is your car? 

Stage 3: Fronting 

Wh-fronting 
*Where your head office? 
*How long they stayed? 

Do-fronting 
Do you have any questions? 
*Do your family came here? 

Fronting other followed by 
uninverted sentence *Is the lab is open to everyone? 

Stage 4: Inversion 

Yes/no questions with auxiliary  
or copula 

Is the lab recorded in real time? 
Have you experienced a similar 
incident? 

Yes/no questions with modal Can you recall the situation? 
Wh-questions with copula  
(not auxiliary) 

Where is your head office? 
*What are your position? 

Stage 5: Inversion 

Auxiliary (e.g., is) in 2nd position 
*What are you discover at the 
scene? 
Where were you trained? 

Do operator (e.g., does/do) in 2nd 

position 
When did you discover the scene? 
Who do you work for? 

Modal (e.g., may) in 2nd position Who will help you? 

Stage 6: Complex question 

Negative questions with Do 
operator Why didn’t you call the police? 

Tag questions It’s better, isn’t it? 

Cancelled inversion? Can you tell me where you come 
from? 
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Appendix B. Results of the Shapiro-Wilk Test of Normality 

 OPT WPT SOPT 
 Statistics df Sig statistics df sig. Statistics df Sig. 
Control .916 15 .165 .908 15 .128 .911 15 .141 
Oral .915 15 .159 .912 15 .148 .903 15 .105 
Written .904 15 .109 .893 15 .072 .900 15 .094 
Multimodal .896 15 .082 .897 15 .083 .887 15 .061 
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Appendix C. Results for the Ordinal Logistic Mixed−Effects Models Examining 
Participants’ Scores on the Oral Production Test 

Fixed effects Estimate SE z p OR 95% CI for OR 
Control group as reference level 
3|4 –1.08 0.34 –3.15 .002** 0.33 [0.16, 0.66] 
4|5 0.25 0.34 0.74 .461 1.63 [0.81, 3.27] 
Oral 0.02 0.20 0.09 .926 1.02 [0.70, 1.48] 
Written –0.06 0.20 –0.31 .755 0.94 [0.65, 1.37] 
Multimodal –0.04 0.20 –0.20 .843 0.96 [0.66, 1.40] 
Time2 0.16 0.20 0.74 .461 1.14 [0.78, 1.64] 
Time3 0.10 0.20 0.53 .598 1.08 [0.74, 1.56] 
ControlOral:Time2 0.58 0.28 2.04 .041* 1.78 [1.02, 3.10] 
ControlWritten:Time2 1.23 0.29 4.25 <.001*** 3.43 [1.94, 6.07] 
ControlMulti:Time2 1.85 0.30 6.15 <.001*** 6.33 [3.52, 11.40] 
ControlOral:Time3 0.08 0.28 0.31 .755 1.12 [0.66, 1.88] 
ContorlWritten:Time3 0.50 0.28 1.77 .076 1.71 [1.01, 2.91] 
ControlMulti:Time3 0.79 0.28 2.81 .005** 2.21 [1.27, 3.84] 
Oral recast group as reference level 
3|4 –1.11 0.34 –3.21 .001** 0.32 [0.16, 0.64] 
4|5 0.23 0.34 0.68 .494 1.60 [0.80, 3.22] 
Control –0.02 0.20 –0.09 .926 0.98 [0.68, 1.43] 
Written –0.08 0.20 –0.40 .686 0.93 [0.64, 1.34] 
Multimodal –0.06 0.20 –0.29 .771 0.95 [0.65, 1.37] 
Time2 0.77 0.20 3.55 <.001*** 2.04 [1.39, 2.99] 
Time3 0.16 0.20 0.96 .335 1.20 [0.83, 1.74] 
OralControl:Time2 –0.58 0.28 –2.04 .041* 0.56 [0.33, 0.95] 
OralWritten:Time2 0.66 0.29 2.23 .026* 1.93 [1.02, 3.07] 
OralMulti:Time2 1.27 0.30 4.18 <.001*** 3.55 [2.18, 6.87] 
OralControl:Time3 –0.09 0.28 –0.31 .755 0.90 [0.53, 1.51] 
OralWritten:Time3 0.41 0.28 1.46 .144 1.53 [0.90, 2.61] 
OralMulti:Time3 0.70 0.28 2.49 .013* 2.02 [1.16, 3.52] 
Written recast group as reference level 

3|4 –1.02 0.34 –2.97 .001** 0.35 [0.17, 0.70] 

4|5 0.31 0.34 0.92 .360 1.73 [0.86, 3.48] 
Control 0.06 0.20 0.31 .755 1.06 [0.73, 1.54] 
Oral 0.08 0.20 0.40 .686 1.08 [0.74, 1.57] 
Multimodal 0.02 0.20 0.11 .910 1.02 [0.70, 1.49] 
Time2 1.38 0.21 6.44 <.001*** 3.61 [2.42, 5.38] 
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Time3 0.60 0.20 3.00 .003** 1.84 [1.26, 2.70] 
WrittenControl:Time2 –1.23 0.29 –4.25 <.001*** 0.31 [0.18, 0.54] 
WrittenOral:Time2 –0.66 0.29 –2.23 .026* 0.56 [0.33, 0.98] 
WrittenMulti:Time2 0.61 0.31 1.98 .048* 2.19 [1.22, 3.91] 
WrittenControl:Time3 –0.50 0.28 –1.77 .076 0.58 [0.34, 0.99] 
WrittenOral:Time3 –0.41 0.28 –1.46 .144 0.65 [0.38, 1.11] 
WrittenMulti:Time3 0.29 0.28 1.03 1.03 1.31 [0.76, 2.24] 
Random effects  variance SD    
Participant (Intercept)  <.01 <.01    
Item (Intercept)  1.64 1.17    
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Appendix D. Results for the Ordinal Logistic Mixed−Effects Models Examining 
Participants’ Scores on the Written Production Test 

Fixed effects Estimate SE z p OR 95% CI for OR 
Control group as reference level 
3|4 –0.34 0.37 –0.92 .357 0.71 [0.35, 1.46] 
4|5 1.25 0.37 3.35 <.001*** 3.48 [1.68, 7.19] 
Oral 0.12 0.27 0.46 .643 1.13 [0.73, 2.04] 
Written 0.03 0.27 0.12 .901 1.03 [0.67, 1.90] 
Multimodal 0.20 0.26 0.76 .450 1.22 [0.61, 1.74] 
Time2 0.35 0.27 1.30 .193 1.41 [0.84, 2.37] 
Time3 0.28 0.26 1.06 .289 1.32 [0.79, 2.22] 
ControlOral:Time2 0.90 0.38 2.38 .017* 2.46 [1.18, 5.14] 
ControlWritten:Time2 1.44 0.39 3.72 <.001*** 4.21 [1.98, 8.95] 
ControlMulti:Time2 2.41 0.41 5.82 <.001*** 11.17 [4.98, 25.08] 
ControlOral:Time3 0.52 0.37 1.38 .168 1.68 [0.81, 3.48] 
ControlWritten:Time3 0.78 0.38 2.06 .039* 2.17 [1.04, 4.53] 
ControlMulti:Time3 1.62 0.39 4.20 <.001*** 5.06 [2.38, 10.75] 
Oral recast group as reference level 
3|4 –0.46 0.37 –1.26 .207 0.63 [0.31, 0.64] 
4|5 1.12 0.37 3.04 .002** 3.08 [1.49, 3.22] 
Control –0.12 0.27 –0.46 .643 0.88 [0.53, 1.48] 
Written –0.09 0.26 –0.34 .734 0.91 [0.55, 1.53] 
Multimodal 0.08 0.26 0.29 .770 1.08 [0.65, 1.80] 
Time2 1.25 0.27 4.61 <.001*** 3.47 [2.05, 5.88] 
Time3 0.80 0.27 3.00 .002** 2.22 [1.32, 3.73] 
OralControl:Time2 –0.90 0.38 –2.38 .017* 0.41 [0.19, 0.85] 
OralWritten:Time2 0.54 0.39 1.38 .167* 1.71 [0.80, 3.65] 
OralMulti:Time2 1.51 0.42 3.64 <.001*** 4.54 [2.02, 10.21] 
OralControl:Time3 –0.52 0.37 –1.38 .168 0.60 [0.29, 1.24] 
OralWritten:Time3 0.26 0.38 0.69 .490 1.30 [0.62, 2.70] 
OralMulti:Time3 1.11 0.39 2.87 .004** 3.02 [1.42, 6.40] 
Written recast group as reference level 
3|4 –0.37 0.37 –1.01 .310 0.69 [0.33, 1.41] 
4|5 1.21 0.37 3.27 .001** 3.36 [1.63, 6.94] 
Control –0.03 0.27 –0.12 .901 0.97 [0.57, 1.63] 
Oral 0.09 0.26 0.34 .734 1.09 [0.65, 1.83] 
Multimodal 0.17 0.26 0.63 .527 1.18 [0.71, 1.97] 
Time2 1.78 0.28 6.30 <.001*** 5.94 [3.42, 10.32] 
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Time3 1.06 0.27 3.93 <.001*** 2.88 [1.70, 4.86] 
WrittenControl:Time2 –1.44 0.39 –3.72 <.001*** 0.24 [0.11, 0.51] 
WrittenOral:Time2 –0.54 0.39 –1.38 .167 0.58 [0.27, 1.25] 
WrittenMulti:Time2 0.98 0.42 2.31 .002* 2.65 [1.16, 6.05] 
WrittenControl:Time3 –0.78 0.38 –2.06 .039* 0.46 [0.22, 0.96] 
WrittenOral:Time3 –0.26 0.38 –0.69 .490 0.77 [0.37, 1.61] 
WrittenMulti:Time3 0.85 0.39 2.19 .029* 2.33 [1.09, 4.95] 
Random effects  variance SD    
Participant (Intercept)  <.01 <.01    
Item (Intercept)  .70 .84    
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Appendix E. Results for the Linear Mixed−Effects Models Examining Participants’ 
Scores on the Spontaneous Oral Production Test 

  Fixed effects  Random effects 
    by participant 
 Estimate SE t p variance SD 
Control group as reference level 
(Intercept) 0.72 0.00 206.15 <.001*** <.01 <.01 
Oral 0.00 0.00 0.80 .423   
Written 0.01 0.00 1.34 .423   
Multimodal –0.00 0.00 –0.80 .182   
Time2 0.02 0.00 5.29 <.001***   
Time3 0.01 0.00 2.49 .010*   
ControlOral:Time2 0.03 0.01 5.72 <.001***   
ControlWritten:Time2 0.04 0.01 6.49 <.001***   
ControlMulti:Time2 0.09 0.01 15.08 <.001***   
GroupOral:Time3 0.03 0.01 4.29 <.001***   
GroupWritten:Time3 0.03 0.01 4.29 <.001***   
GroupMulti:Time3 0.08 0.01 12.76 <.001***   
Oral recast group as reference level 
(Intercept) 0.73 0.00 207.29 <.001*** <.01 <.01 
Control –0.00 0.00 –0.80 .423   
Written 0.00 0.00 0.54 .593   
Multimodal –0.01 0.00 –1.61 .110   
Time2 0.06 0.01 13.38 <.001***   
Time3 0.04 0.01 8.56 <.001***   
OralControl:Time2 –0.03 0.01 –5.72 <.001***   
OralWritten:Time2 0.00 0.01 0.77 .443   
OralMulti:Time2 0.07 0.01 9.35 <.001***   
Oral:Time3 –0.03 0.01 –4.29 <.001***   
OralWritten:Time3 –0.00 0.01 0.00 1.00   
OralMulti:Time3 0.05 0.01 8.47 <.001***   
Written recast group as reference level 
(Intercept) 0.73 0.00 208.05 <.001*** <.01 <.01 
Control –0.01 0.00 –1.34 .182   
Oral –0.00 0.00 –0.54 .593   
Multimodal –0.01 0.00 –2.14 .034*   
Time2 0.06 0.00 14.47 <.001***   
Time3 0.04 0.00 8.56 <.001***   
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WrittenControl:Time2 –0.04 0.01 –6.49 <.001***   
WrittenOral:Time2 –0.01 0.01 –0.77 .443   
WrittenMulti:Time2 0.05 0.01 8.58 <.001***   
WrittenControl:Time3 –0.03 0.01 –4.29 <.001***   
WrittenOral:Time3 –0.00 0.01 0.00 1.00   
WrittenMulti:Time3 0.05 0.01 8.47 <.001***   
R2m: 0.87        R2c: 0.91 

 

About the Authors 

Yeonwoo Jung is an Honorary Senior Research Fellow at University College London. She holds a PhD in 
Applied Linguistics from University College London. Her research interests include second language 
acquisition, instruction, and testing with a focus on corrective feedback and feedback modalities in task-
based synchronous computer-mediated communication (SCMC) environments. 

E-mail: yeonwoo.jung.15@ucl.ac.uk 

ORCiD: https://orcid.org/0000-0001-8708-5868 

 

Andrea Révész is a Professor of Second Language Acquisition at University College London. Her 
research interests lie in the areas of second language acquisition, instruction, and assessment. Her current 
research investigates the cognitive mechanisms underlying instructed second language performance and 
development, with a focus on individual differences and task-related factors.  

E-mail: a.revesz@ucl.ac.uk 

ORCiD: https://orcid.org/0000-0003-1093-4336 

mailto:yeonwoo.jung.15@ucl.ac.uk
https://orcid.org/0000-0001-8708-5868
mailto:a.revesz@ucl.ac.uk
https://orcid.org/0000-0003-1093-4336



