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Abstract 

The Flipped Classroom (FC) model, a teaching method used in various educational settings, including language learning, aims to improve 

student engagement and understanding. Its application in English language learning involves restructuring traditional teaching and 

learning methods. This study was meticulously designed to assess FC's effectiveness in improving English language proficiency. A 

comprehensive meta-analysis was conducted on research articles from January 2021 to November 2023, retrieved from ERIC and the 

Scopus Index. After a rigorous independent review and data extraction process by two reviewers, nine studies with a total of 705 

participants were included. The methodological quality of the selected articles was evaluated using the Fail-Safe N for Publication Bias 

Assessment. The results, which showed that FC was more effective than conventional methods in enhancing overall English language 

proficiency (SMD=0.85, 95% CI -0.57 to 1.12, P<.001, I2=65.45%), knowledge (SMD=0.84, 95% CI -0.55 to 1.12, P<.001, I2=49.49%), 

and skills (SMD=0.70, 95% CI -0.30 to 1.11, P<.01, I2=75.97%), instill confidence in the robustness of our findings. These results suggest 

that FC has the potential to significantly improve English language acquisition outcomes. However, further research with larger sample 

sizes is needed to confirm and strengthen these results. 
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1. Introduction 

The flipped classroom model, using Internet technology and promoting active learning, has gained significant traction in education. This 

curriculum offers three distinct types of instruction: the training master-style flip class, the issue inquiry flip class, and the research 

construction flip class. It has been effectively executed at renowned institutions worldwide (Naing et al., 2023). Ouariach et al. (2023) 

found that this approach enhances student participation in interactive education and necessitates teachers consistently revising the 

instructional resources and the curriculum. Research has shown the advantages of using the flipped classroom approach in language 

acquisition, especially for non-native Spanish-speaking pupils. García-Allén and Taylor (2023) proposed instructing grammatical content 

before in-person lectures. Conversely, Jabeen et al. (2022) provides empirical data indicating that students who engage in flipped 

classrooms have superior academic achievement than their counterparts in traditional educational environments. Cao (2023) identifies two 

positive outcomes of high school English education: increased engagement and enhanced communication skills. Nevertheless, challenges 

such as insufficient data, student involvement, and technical issues persist as obstacles (Ramadhani et al., 2023; Jain et al., 2023; Ammade 

et al., 2023). While the flipped classroom approach enhances English language learning, there are challenges. Rullytama et al. (2023) and 

Han (2022) note issues with student adjustment and increased teacher workload. Despite this, studies by Wang et al. (2018) and Huang et 

al. (2023) demonstrate major improvements in writing, motivation, and speaking skills. Rahim and Wahi (2023) even found that pre-class 

videos plus in-class practice make students more comfortable with writing.  It's clear that the flipped classroom is a powerful learning 

tool, especially when combined with activities like group work (Lin, 2022), which keeps students engaged (Awidi & Paynter, 2019).  

The success of the flipped classroom model in English language learning (ELL) hinges on several factors. Firstly, it enhances learners' 

motivation, autonomy, and adaptability, improving pronunciation (Alzahrani & Alqurashi, 2023). Additionally, it facilitates self-directed 

learning, fosters active, communicative participation, and reduces anxiety associated with public speaking (Dariyemez, 2023). This 

approach addresses individual learner needs by integrating traditional methods with social networking platforms, enhancing knowledge 

acquisition, engagement, motivation, and overall student well-being (Han, 2022). Moreover, flexibility, efficiency, clarity, and resource 

wealth allow customized experiences and a conducive language-learning environment (Zhang, 2022). Research demonstrates the flipped 

classroom's effectiveness in increasing English proficiency and engagement (Qiang, 2022), supported by the "Zone of Proximal 

Development" theoretical framework. Furthermore, it strengthens grammatical competence, encourages instructional innovation, and 
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promotes learner autonomy, confidence, and active discussion participation (Puspita et al., 2023). It has proven instrumental in improving 

fundamental English skills across various contexts (Rahim & Wahi, 2023) and cultivates critical thinking, analytical, collaborative, and 

communicative competencies (Dana et al., 2023). 

Notably, some studies indicate that the flipped classroom may not consistently outperform traditional methods in all areas, such as 

knowledge acquisition and performance scores (Jalili et al., 2020; Hosseini et al., 2023). The multifaceted nature of the flipped 

classroom's benefits warrants further research, leading to comprehensive evaluations specifically within English language education 

(Kernagaran & Abdullah, 2022). Therefore, a rigorous assessment of the flipped classroom model's impact on English language learning 

comprehension is necessary. This study aims to contribute through a meta-analysis assessing the effectiveness of the flipped classroom 

strategy in advancing knowledge and skills within the domain of ELL.  

Meta-analysis study in English language acquisition has shown promising results about the efficacy of technology-enhanced language 

learning (Seyyedrezaei et al., 2022). Lebedeva et al. (2023) indicated that using modern technologies, such as mobile learning and 

information and communication technology (ICT) tools, may improve language acquisition and overall performance. This underscores the 

capacity of technology to provide customized learning experiences (Nurmala et al., 2023). Moreover, studies indicate that 

technology-enhanced language acquisition is as successful as traditional instruction. Research has shown that mobile learning 

significantly impacts student learning, particularly among students currently pursuing undergraduate programs (Han & Shin, 2016). 

Garzón et al. (2023) have shown that mobile learning achieves the highest effectiveness when combined with collaborative learning in 

semi-formal settings, such as field trips and activities conducted outside. Furthermore, research supports the notion that storytelling is 

advantageous for the acquisition and instruction of the English language, particularly in its cognitive and emotional dimensions. 

Despite the growing body of evidence supporting the effectiveness of the Flipped Classroom (FC) model in enhancing English language 

learning, several gaps remain that warrant further investigation. First, there is variability in outcomes observed across studies, potentially 

due to factors such as student demographics, learning environments, and the integration of technology. As a result, additional research is 

needed to explore these influencing factors and better understand the specific conditions under which FC can most effectively enhance 

learning outcomes (Cao, 2023; Dincer & Polat, 2022). Furthermore, while the majority of studies indicate that FC improves both 

knowledge and skills acquisition, limitations related to sample size and study duration persist. Many studies employ small sample sizes 

and short-term interventions, raising concerns about the generalizability of the findings (Daulay et al., 2021; Han et al., 2022). Conducting 

research with larger samples and longer follow-up periods will help validate and solidify the current findings (Rahim & Wahi, 2023). 

Another critical gap is the risk of bias present in some studies, particularly concerning participant randomization and selective reporting 

of results (Al-Jarrah et al., 2021; Purwanti & Suryawati, 2022). Addressing these methodological concerns, such as improving 

randomization processes and ensuring comprehensive reporting, is essential for producing more reliable results (Tang & Liu, 2000). 

Finally, the cultural applicability of the FC model remains underexplored, as the majority of research has been conducted in specific 

geographical regions with limited consideration of diverse cultural contexts (Han, 2022). Future studies should examine how the FC 

model can be adapted and applied in diverse cultural and educational settings to determine its broader applicability and effectiveness 

(Puspita et al., 2023). This study seeks to address these gaps through a comprehensive meta-analysis, contributing to a deeper 

understanding of the impact of FC on English language learning. 

In the context of English language learning, knowledge and skills are fundamental components that contribute to language proficiency. 

Knowledge typically refers to learners’ understanding of linguistic structures, including grammar, vocabulary, and language conventions. 

For instance, a strong grasp of grammar enables learners to construct correct sentences, while an extensive vocabulary equips them with 

the ability to comprehend and express complex ideas. Additionally, understanding cultural nuances, idioms, and language usage in 

different contexts further enhances learners' capacity to use English effectively (Alzahrani & Alqurashi, 2023). The Flipped Classroom 

(FC) model addresses these areas by allowing learners to first gain this knowledge through pre-class materials, such as videos or readings, 

where they can engage with content at their own pace before attending class. This pre-class preparation helps learners build a solid 

foundation in grammatical rules, vocabulary usage, and cultural understanding before they apply this knowledge in more interactive 

settings (Rahim & Wahi, 2023). 

On the other hand, skills in English language learning refer to practical abilities, including speaking, listening, reading, and writing. These 

skills are essential for real-world communication and academic success. The FC model significantly contributes to the development of 

these skills through its focus on in-class active learning. For example, in-class activities such as group discussions and presentations offer 

students opportunities to practice speaking and listening in real time, building their confidence and fluency in English (Chen Hsieh, Wu, 

& Marek, 2017). Similarly, tasks such as writing assignments and peer reviews encourage learners to enhance their writing skills by 

applying the grammar and vocabulary, they acquired during pre-class sessions (Abedi, Keshmirshekan, & Namaziandost, 2019). The 

integration of these skills into the FC model ensures that learners not only understand the language theoretically but can also use it 

effectively in various communicative contexts (Dariyemez, 2023). 

Therefore, the FC model provides an optimal environment for learners to acquire both knowledge and skills in English language learning. 

By focusing on pre-class knowledge acquisition and in-class skill application, the FC approach offers a more holistic and effective means 

of improving learners’ overall English proficiency. This study, by analyzing the impact of the FC model on English language learners, 

aims to further explore how this approach enhances learners’ knowledge of language structures and their practical skills in using the 
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language (Rahim & Wahi, 2023; Muntrikaeo & Poonpon, 2022). 

Although various advantages are associated with using the flipped classroom (FC), certain studies have revealed that for specific 

outcomes, such as knowledge and performance scores, FC does not exhibit superior efficacy to conventional techniques. Notably, 

significant disparities exist in the findings of studies on FC's effectiveness. Kernagaran and Abdullah (2022) have highlighted that recent 

systematic reviews have comprehensively examined the efficacy of FC in the domains of education and English. Consequently, there 

exists a need to evaluate the effectiveness of FC in promoting the English language development of students. The primary objective of 

this study was to carry out a meta-analysis to determine the influence of FC usage on knowledge and skills acquisition in the English 

language. 

2. Method 

We conducted a meta-analysis to see how flipped classrooms impact students' learning of English. Our approach followed a 

well-established five-step process used in previous research. This process involved carefully searching for relevant studies, setting clear 

criteria for which studies to include, gathering the important data, checking for bias, and finally, analyzing everything we found. 

2.1 Search Strategy 

This meta-analysis followed the well-established PRISMA guidelines (Moher et al., 2010) to make sure our results were reliable and 

comprehensive. We focused on studies about flipped learning and English language education, searching through trusted databases like 

ERIC and Scopus for the most relevant research. We only looked at articles published between 2021 and 2023 to get the most up-to-date 

information. 

2.2 Inclusion Criteria 

This analysis incorporated investigations that utilized a quasi-experimental randomized design, such as randomized controlled trials 

(RCTs) or investigations that adhered to the PICO (Population-Intervention-Comparison-Outcome) framework. The PICO components of 

the study were as follows:  

Population: students before and after registration.  

Intervention: various forms of Flipped learning approaches.  

Comparison: conventional educational approaches (including presentations, classes, written instructions, etc.) and non-Flipped learning 

approaches. Outcomes: knowledge and abilities. 

Outcomes: Knowledge and skills 

2.3 Data Extraction 

Two reviewers (AN and KJ) independently extracted data on authors, publication date, country, sample size, participant type, intervention 

regimens, and outcomes using predetermined criteria. 

2.4 Publication bias test 

Numerous studies, such as those by Ferrer (1998), Tang and Liu (2000), Song et al. (2002), and Souza et al. (2007), have utilized the 

funnel plot as a means of bias assessment. Various forms of bias, including publication bias, where studies with positive findings are more 

likely to be published (Roehr, 2012) as well as English language bias, wherein negative studies might not be as frequently published in 

English language journals, and citation bias, where studies with positive conclusions receive more citations, potentially skewing their 

prominence, are critical factors influencing bias. Eyding et al. (2010) also highlight the potential for deliberate bias by pharmaceutical 

companies, suppressing research that contradicts their product's efficacy. A symmetrical plot should emerge in an unbiased scenario where 

all studies randomly assess the same mean value. Thus, asymmetry in the funnel plot, with fewer data points at the bottom (refer to Figure 

1), may indicate bias. For instance, the funnel plot would exhibit such asymmetry if there is a scarcity of small studies reporting positive 

outcomes with large effect sizes. A symmetrical plot should emerge in an unbiased scenario where all studies randomly assess the same 

mean value. Thus, asymmetry in the funnel plot, with fewer data points at the bottom (refer to Figure 1), may indicate bias. For instance, 

the funnel plot would exhibit such asymmetry if there is a scarcity of small studies reporting positive outcomes with large effect sizes. 
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Figure 1. Top panel: deficit of points with large effect and small sample size. Bottom panel 

2.5 Fail-Safe N 

Fail-Safe N (Number) is a statistical concept employed in meta-analysis to evaluate the resilience of the results by determining the 

quantity of non-significant or neutral studies required to invalidate the observed effect. It offers insight into the potential influence of 

publication bias on the overall findings. 

Calculation of Fail-Safe N: 

Calculate the measured magnitude of the effect: Determine the magnitude of the effect obtained from the meta-analysis. 

Establish a standard for determining statistical significance: Determine a cutoff point for statistical significance, often set at p < 0.05. 

Compute the Z-score by utilizing the observed effect size and its standard error. 

Calculate the Fail-Safe N: Apply Rosenthal's method (1979) to ascertain the minimum number of studies that must produce 

non-significant results in order to obliterate the overall effect. 

Explanation: 

A greater Fail-Safe N value signifies that the meta-analytic outcome is more robust, as a substantial amount of non-significant research 

would be required to invalidate the observed impact. Conversely, a smaller Fail-Safe N value instills concerns regarding the durability of 

the findings. 

Example: 

A meta-analysis yielding a p-value of 0.02 and a fail-safe N of 100 suggests that an additional 100 studies exhibiting a similar magnitude 

of effect would need to be conducted to render the overall outcome statistically nonsignificant. This finding engenders a sense of 

assurance and steadfastness in the observed effect. 

2.6 Data Analysis 

The meta-analysis was conducted utilizing the Jamovi desktop software (Caldwell, 2022). Standard mean difference (SMD) and 95% 

confidence intervals were presented for continuous data. Statistical heterogeneity among the studies was assessed using I2 in each analysis. 

The fixed-effect model was selected when the P-value exceeded 0.1 and I2 was below 50%. Conversely, the random-effects model was 

utilized when the P-value ranged from 0 to 0.1 and I2 was 50% or higher (Higgins & Thompson, 2002). 

3. Findings and Discussion 

3.1 Results of the Literature Search 

A total of 78 potential studies (n=78) were retrieved from two databases. After eliminating one duplicate and scrutinizing the remaining 

publications to ensure compliance with inclusion criteria, 77 articles underwent title and abstract evaluation. Subsequently, 66 articles 

were excluded based on this assessment. Two of the remaining 11 full-text articles were further excluded, leaving a final selection of nine 

studies comprising 705 participants for this investigation. The study selection process is illustrated in Figure 2 using a flowchart. 
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Figure 2. PRISMA article screening flowchart 

The PRISMA diagram (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) you provided outlines the process of 

selecting studies for a systematic review. It tracks how studies were identified, screened, and ultimately included or excluded from the 

final review. Here's a detailed explanation of each phase in the diagram: 

3.1.1 Identification 

 A total of 78 records were identified from two databases: ERIC (63 records) and Scopus (15 records). 

 After removing one duplicate record, 77 unique records remained for screening. 

3.1.2 Screening 

 During the screening phase, 77 records were initially reviewed. 

 Based on the title and abstract, 66 articles were excluded, leaving 11 records for further examination. 

3.1.3 Eligibility 

 After closer review, two reports were excluded, one for being a conference paper and the other for being non-eligible according 

to predefined criteria. 

3.1.4 Included 

 Finally, nine studies were deemed eligible and included in the systematic review. These studies were also included in the final 

analysis, contributing to the meta-analysis findings. 

This PRISMA flowchart visually represents the process used to ensure a rigorous and systematic selection of studies for inclusion in the 

review. The diagram highlights how irrelevant or non-eligible studies were systematically excluded at each step to maintain the quality 

and relevance of the research synthesis. 

3.2 Study Characteristics 

The studies encompassed trials conducted in eight countries: Jordan (Al-Jarrah et al., 2021), Indonesia (Purwanti & Suryawati, 2022; 

Daulay et al., 2021), Malaysia (Daulay et al., 2021; Han et al., 2022), Iraq (Dehham et al., 2022; Rad, 2023), Turkey (Dincer & Polat, 

2022), Thailand (Muntrikaeo & Poonpon, 2022), and China (Zhiyong & Jiaying, 2022). One study implemented a 3-arm group design 

(Han et al., 2022), while 8 studies employed a 2-arm group design. The sample sizes varied between 37 and 200 participants. All 

participants in the trials were EFL students, undergraduate students, grade 8 students, and grade 9 students, with the exception of one 

study where the participants were Diploma in Maintenance Engineering (DME) students (Daulay et al., 2021). All 12 trials conducted a 
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comparison between flipped learning and traditional education. Table 1 displays the individuals' attributes, the intervention's specifics, and 

the metrics used to evaluate the results. 

Table 1. Characteristics of the 9 included studies 

Author (year) Country Type of participant 

Number of participants  

Outcomes Table 
(number of 

groups) 

Experimental 
(Flipped 

learning) 

Control group 
(traditional 

education) 

Al-Jarrah et al 
(2021) 

Jordan Students (grade 8) 50 
(2) 

25 25 
Knowledge 
assessment  

Daulay et al 
(2021) 

Indonesia 
and 

Malaysia 

Diploma in 
Maintenance 
Engineering (DME) 
students 

80 
(2) 

40 40 

Skills 

Dehham et al 
(2022) 

Iraq EFL students 61 
(2) 

30 31 
Knowledge 
assessment 

Dincer & Polat 
(2022) 

Turkey EFL students 37 
(2) 

19 18 
Knowledge 
assessment 

Han et al (2022) Malaysia Undergraduate students 
300 
(3) 

100 100 
Knowledge 
assessment, 
Skills 

Muntrikaeo & 
Poonpon (2022) 

Thailand Students (grade 9) 80 
(2) 

40 40 
Skills 

Purwanti & 
Suryawati 

(2022) 

Indonesia Undergraduate students 
78 
(2) 

37 41 
Knowledge 
assessment 

Zhiyong &  
Jiaying (2022) 

China EFL students 69 
(2) 

34 35 
Skills 

Rad (2023) Iran EFL students  
50 
(2) 

25 25 
Knowledge 
assessment, 
Skills 

S3.3 Risk of Bias 

3.3.1 Risk of Bias Analysis 

The study applied a comprehensive risk-of-bias assessment framework to categorize each included study as having low, some concerns, 

or high risk of bias across several domains. Here are the specific criteria and methods used to determine the level of bias in each domain: 

1. Randomization Process (D1) 

Low Risk: Studies were classified as having low risk of bias if participants were randomly assigned to intervention and control groups 

using an appropriate randomization technique (e.g., computer-generated random numbers) and if baseline characteristics between the 

groups were similar. Additionally, if the allocation was concealed (meaning that the person assigning participants to groups was unaware 

of the group to which the participant would be assigned), this further supported a low-risk rating. 

Some Concerns: A study was rated with "some concerns" if randomization was performed, but there was inadequate information on 

whether allocation concealment was maintained, or if there were minor imbalances in baseline characteristics that could potentially 

influence the outcomes. 

High Risk: Studies were rated as having a high risk of bias if randomization was clearly flawed (e.g., non-random assignment like 

alternating participants into groups), or if there was predictable randomization (e.g., participants were assigned based on order of 

enrollment), leading to significant imbalances between groups. 

2. Deviations from Intended Intervention (D2) 

Low Risk: This domain was rated low risk if participants received the interventions exactly as planned, with no deviations that could 

affect outcomes. This includes adherence to intervention protocols, such as ensuring that the flipped classroom (FC) model was 

implemented consistently and that participants followed the designated learning activities. 

Some Concerns: A study received a rating of "some concerns" if there were minor deviations from the planned interventions, but these 

were unlikely to have a significant impact on the results (e.g., slight changes in lesson timing or content delivery). 

High Risk: A study was classified as high risk if there were significant deviations from the intended intervention, such as substantial 

differences in how the FC model was implemented across participants, or if there was contamination between the intervention and control 

groups (e.g., control group participants inadvertently accessing flipped classroom resources). 

3. Missing Outcome Data (D3) 

Low Risk: A study was considered low risk if there was minimal missing data (e.g., less than 5% of participants) or if the missing data 
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was balanced across groups and unlikely to affect the overall findings. This would apply if participants who dropped out of the study were 

distributed evenly between the intervention and control groups, and reasons for missing data were unrelated to the intervention. 

Some Concerns: A study was rated with "some concerns" if there was a moderate amount of missing data, but it was unlikely to have a 

substantial effect on the overall results, or if missing data was imputed using accepted statistical methods. 

High Risk: Studies were rated high risk if there was a significant amount of missing outcome data (e.g., more than 20%), especially if the 

missing data was not accounted for or if the dropout rates were significantly higher in one group than the other, which could skew the 

results 

4. Measurement of the Outcome (D4) 

Low Risk: A study was classified as low risk if the methods used to measure outcomes were objective (e.g., standardized tests or validated 

scales), and the same methods were used across all groups. Additionally, the outcome assessors were blind to the group assignments, 

reducing the risk of performance or detection bias. 

Some Concerns: A study received a "some concerns" rating if the measurement of outcomes had minor potential for bias, such as when 

outcome assessors were not blinded to group assignments, but the outcomes were still objectively measured. 

High Risk: A study was rated high risk if the outcome measurement was subjective and assessors were not blinded, or if different methods 

were used across groups to measure outcomes, potentially leading to biased results. 

5. Selection of the Reported Result (D5) 

Low Risk: A study was considered low risk if all outcomes specified in the study’s protocol or methodology were reported, and there was 

no evidence of selective reporting. This would mean that both positive and negative outcomes were disclosed. 

Some Concerns: A study was rated with "some concerns" if there was uncertainty about whether all outcomes were reported or if some 

results appeared to be selectively reported, but the overall impact on the findings was considered minimal. 

High Risk: Studies were rated high risk if there was clear evidence of selective reporting, where only favorable results were reported, 

while other prespecified outcomes were omitted, potentially skewing the study's conclusions. 

Overall Bias Assessment: 

After assessing each domain, the studies were classified into an overall risk-of-bias category: 

Low Risk: If all domains were rated as low risk. 

Some Concerns: If one or more domains had "some concerns" but none were classified as high risk. 

High Risk: If any of the domains were classified as high risk, indicating a significant threat to the reliability of the study’s results. 

The risk-of-bias assessment provided a clear understanding of the quality of the included studies, allowing the researchers to interpret the 

findings with caution and adjust for potential biases where necessary. 

The diagram illustrates that four out of the nine studies exhibit a significant risk of bias. The bias primarily originates from the 

randomization process (D1), with four studies (Al-Jarrah et al., 2021; Daulay et al., 2021; Dehham et al., 2022; Dincer & Polat, 2022) 

identified as having a substantial bias in this domain. This suggests potential issues in how participants were assigned to intervention or 

control groups, such as predictable randomization sequences or baseline characteristic imbalances. 

Bias related to deviations in the planned intervention (D2) was noted in two studies (Purwanti & Suryawati, 2022; Zhiyong & Jiaying, 

2022), indicating potential problems in delivering the intervention as intended, like variations in intervention dosage or contamination 

between groups. 

One study (Dehham et al., 2022) showed a high risk of bias due to missing outcome data (D3), indicating significant missing data that 

could impact results, potentially skewing the perceived effectiveness of the intervention. 

No studies were found to have a high risk of bias in outcome measurement (D4). However, two studies (Purwanti & Suryawati, 2022; 

Zhiyong & Jiaying, 2022) were identified as having a high risk of bias in selecting reported results (D5), suggesting selective reporting 

that may favor the researchers' hypothesis. 

Overall, the diagram highlights that several studies in the review carry a high risk of bias, raising questions about the reliability of their 

findings and emphasizing the need for caution in their interpretation. 

3.3.2 How Bias Was Managed 

To enhance the robustness of the explanation of how bias was managed in the study, here are some specific examples of the types of bias 

that were considered, as well as the methods used to minimize them: 

1. Publication Bias 

Issue: Publication bias occurs when studies with positive or statistically significant results are more likely to be published than studies 

with null or negative results. This can lead to an overestimation of the intervention's effectiveness. 
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Solution: The study addressed publication bias by calculating the Fail-Safe N value, which helps determine how many additional studies 

with null results would be needed to negate the observed effect. The higher the Fail-Safe N, the more robust the results. In this study, the 

Fail-Safe N was calculated to be 333, meaning that 333 null studies would be needed to overturn the conclusion that the flipped classroom 

(FC) model is effective. Additionally, funnel plots were used to visually assess publication bias by looking for asymmetry. An 

asymmetrical funnel plot could indicate that smaller studies with negative results were not published, but no significant asymmetry was 

found, adding to the robustness of the results. 

 

Figure 3. Risk of bias analysis of each included study 

2. Selection Bias 

Issue: Selection bias can occur if the study participants were not randomly selected or if the intervention and control groups were not 

comparable at baseline, potentially skewing the results in favor of the intervention. 

Solution: Four of the included studies (Al-Jarrah et al., 2021; Daulay et al., 2021; Dehham et al., 2022; Dincer & Polat, 2022) were noted 

to have a significant risk of bias due to issues with the randomization process. These issues were carefully considered in the meta-analysis, 

and adjustments were made where necessary to account for baseline imbalances in the intervention and control groups 

3. Reporting Bias 

Issue: Reporting bias occurs when studies selectively report favorable results while omitting unfavorable outcomes. This can distort the 

overall findings of a meta-analysis. 

Solution: Two studies (Purwanti & Suryawati, 2022; Zhiyong & Jiaying, 2022) had a high risk of reporting bias, meaning that the results 

reported might have been selectively chosen to favor the hypothesis. The study incorporated this into the risk-of-bias analysis and took 

steps to interpret the results cautiously, reducing the potential for skewed conclusions 

4. Attrition Bias 

Issue: Attrition bias occurs when a significant amount of data is missing, such as when participants drop out of a study, potentially 

affecting the comparability of the intervention and control groups. 

Solution: One study (Dehham et al., 2022) was found to have a high risk of attrition bias due to a large proportion of missing outcome 

data. The researchers noted this bias and incorporated it into the analysis to ensure that the overall results were not disproportionately 

affected by studies with incomplete data. 

5. Heterogeneity in Results 

Issue: Heterogeneity refers to the variability or differences in study outcomes, which can arise due to different methodologies, participant 

characteristics, or intervention implementations across studies. 

Solution: The study assessed heterogeneity using the I² statistic and tau² values. An I² value of 65.45% was observed, indicating moderate 

heterogeneity among the studies. By using a random-effects model, the researchers accounted for this heterogeneity, ensuring that the 

variability between studies was considered in the final results. 

These detailed strategies to manage and mitigate various types of bias significantly contributed to the study’s reliability and validity, 

making the findings more robust and generalizable. 
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Figure 4. The overall risk of bias analysis of included studies 

The green lines in the graph represent the proportion of bases absent from the foundation process, while the yellow lines depict both the 

proportion of bases missing from the foundation process and the overall risk of bias. On the other hand, the red lines show the percentage 

of bases missing from the foundation process, with the green lines representing both the percentage of bases missing from the foundation 

process and the overall risk of bias. 

3.4 Results of the Meta-analysis 

The study employed the standardized mean difference as the final measurement and analyzed the findings using a random-effects model. 

The level of heterogeneity (tau²) was determined using the restricted maximum-likelihood estimate (Viechtbauer, 2005), alongside the I² 

measure and the Q-test for heterogeneity (Cochran, 1954), with the value of tau² provided. In cases where heterogeneity was observed 

(tau² > 0), a range of predictions for real outcomes was generated. Cooked distances and studentized residuals were utilized to identify 

potential, influential studies and outliers. Studies with studentized residuals exceeding the 100 x (1 - 0.05/(2 X k))th percentile, calculated 

using a Bonferroni correction and an alpha value of 0.05 for the k studies involved in the meta-analysis, were considered likely outliers. 

Furthermore, Cook's distance values of two research papers surpassed six times the interquartile range of those distances, indicating their 

significance. The asymmetry of the funnel plot was examined using the rank correlation test and the regression test, with the standard 

error of the measured findings serving as a predictor. 

Table 2. Random-Effect Model (k=9) 

 Estimate se Z p CI Lower Bound CI Upper Bound 

Intercept 0.845 0.140 6.02 <.001 0.570 1.120 

 . . . . . . 

Table 3. Heterogeneity Statistics 

Tau Tau2 I2 H2 R2 df Q p 

0.334 0.1112(SE=0.0879) 65.45% 2.895 . 8.000 22.667 0.004 

In the analysis, a total of nine studies were included. The calculated standardized mean differences ranged from 0.2478 to 1.4909, with 

predominantly positive estimates (100 percent). Utilizing the random effects model, the estimated average standardized mean difference 

was determined to be 0.8454 (95% confidence interval: 0.5704 to 1.1204). Consequently, the mean result indicated a significant deviation 

from zero (z= 6.0249, p < 0.0001). Based on the Q-test, the observed results exhibited some variability (Q(8) = 22.6668, p = 0.0038, tau² = 

0.1112, I² = 65.4536%). The 95% prediction interval for the actual outcomes ranged from 0.1362 to 1.5545. Therefore, despite the potential 

for some heterogeneity, the overall outcomes of the studies generally support the estimated average outcome. 

 

Figure 5. Overall effect forest map 
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Table 4. Publication Bias Assessment 

Test Name value p 

Fail-Safe N 333.000 <.001 
Begg and Mazumdar Rank Correlation 0.222 0.477 
Egger’s Regression 1.347 0.178 

Note. Fail-safe N Calculation Using the Rosenthal Approach 

After examining the studentized residuals, it has been determined that none of the studies had a value exceeding ± 2.7729. Consequently, 

there is no evidence suggesting the presence of outliers within this model. Cook's distance analysis indicates that none of the studies exert 

excessive influence in the field. Additionally, both the rank correlation and the regression test failed to identify any asymmetry in the funnel 

plot (p = 0.4767 and p = 0.1780, respectively). 

 
Figure 6. Funnel Plot 

Knowledge: In this study, knowledge is defined as the acquisition of information or understanding through learning, study, or experience. 

Six individual investigations (Al-Jarrah et al., 2021; Dehham et al., 2022; Dincer & Polat, 2022; Han et al., 2022; Purwanti & Suryawati, 

2022; Rad, 2023) utilized knowledge scores as their primary measure. The findings from these studies suggested that flipped learning 

resulted in significantly greater improvements in participants' knowledge compared to control conditions (standardized mean difference 

[SMD] = 0.84, 95% confidence interval [CI] 0.55–1.12, P<.001, I2 = 49.49%, Figure 7). 

 

Figure 7. Forest plot of Flipped classroom on knowledge 

Skills: Competence was assessed as the outcome measure in five separate experiments (Daulay et al., 2021; Han et al., 2022; Muntrikaeo & 

Poonpon, 2022; Zhiyong & Jiaying, 2022; Rad, 2023). The standardized mean difference (SMD) was 0.70, with a 95% confidence interval 

(CI) ranging from -0.30 to 1.11, and a p-value of 0.01. Additionally, the I² value was calculated to be 75.97% (Figure 8). Examination of the 

results revealed significant variation in skills enhancement when comparing the flipped classroom approach to other instructional 

methodologies. 
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Figure 8. Forest plot of the Flipped classroom on skills 

4. Discussion 

The findings from this meta-analysis demonstrate the significant impact of the FC approach on knowledge acquisition in English 

language learning, with the results indicating a clear advantage over traditional teaching methods (SMD = 0.84, 95% CI 0.55–1.12, P 

< .001, I² = 49.49%). The FC model allows for active engagement through pre-class learning and in-class interactive activities, which 

seem to foster deeper understanding of material. This is consistent with previous studies, which suggest that pre-class preparation, 

coupled with active learning during class, enhances comprehension and retention of knowledge (Nguyen, 2018). The meta-analysis 

revealed that learners in FC environments demonstrated a higher ability to grasp complex concepts compared to their peers in 

conventional classrooms. This could be attributed to the increased opportunity for reflection and application of knowledge in class, as 

well as the flexibility to review materials at their own pace before classroom discussions. As such, the FC model effectively leverages 

students’ prior exposure to content, allowing classroom time to be dedicated to higher-order thinking and problem-solving tasks (Chen 

Hsieh et al., 2017).  

In terms of skills development, the FC model was found to have a similarly positive effect, although with greater variability across studies 

(SMD = 0.70, 95% CI -0.30 to 1.11, P = .01, I² = 75.97%) . The FC's focus on active and collaborative learning may explain this 

improvement in skill acquisition, particularly in areas such as speaking and writing (Han et al., 2022). In these cases, the interactive, 

student-centered nature of the FC encourages learners to engage in communicative activities, peer discussions, and problem-solving 

exercises, all of which are crucial for developing practical language skills. This finding aligns with the Zone of Proximal Development 

(ZPD) framework, where students’ skills are enhanced through guided interaction and collaborative learning (Puspita et al., 2023). 

However, the higher level of heterogeneity in skills-related outcomes suggests that not all contexts and implementations of FC yield the 

same benefits. Factors such as the design of in-class activities, teacher facilitation, and students’ engagement levels could influence the 

degree of skill improvement observed. Studies by Zhiyong and Jiaying (2022) and Rad (2023) highlighted that variations in instructional 

design and execution play a critical role in determining the extent to which students’ skills improve in FC settings. 

Moreover, while the FC model seems to offer substantial benefits for language skills, there is a need for further research to examine 

long-term retention of these skills, as most studies in this meta-analysis were short-term interventions. Research focusing on longitudinal 

outcomes would provide valuable insights into whether the observed improvements in skills are sustainable over time. Additionally, 

studies should explore how FC can be tailored to meet the specific skill development needs of diverse learner populations, including those 

from different cultural and educational backgrounds (Han, 2022; Rahim & Wahi, 2023). The high variability observed in this 

meta-analysis suggests that contextual factors, such as class size, student motivation, and access to technology, may moderate the 

effectiveness of FC in developing language skills. 

5. Conclusion 

This meta-analysis provides robust evidence supporting the effectiveness of the Flipped Classroom (FC) approach in English language 

learning, with significant positive effects observed in both knowledge acquisition (SMD=0.84, 95% CI 0.55-1.12, P<.001) and skills 

development (SMD=0.70, 95% CI -0.30-1.11, P<.01). The findings, derived from nine studies encompassing 705 participants, 

demonstrate that FC implementation consistently outperforms traditional teaching methods in fostering English language proficiency. 

The study's reliability is substantiated by rigorous methodological approaches, including comprehensive bias assessment (Fail-Safe 

N=333), independent data extraction, and thorough heterogeneity testing (I²=65.45%). While moderate heterogeneity was observed across 

studies, particularly in skills development outcomes (I²=75.97%), this variability suggests that contextual factors and implementation 

strategies play crucial roles in FC effectiveness. 

Several important implications emerge from these findings. First, the strong positive effect on knowledge acquisition indicates that FC's 

structure of pre-class preparation and in-class active learning effectively enhances understanding of English language concepts. Second, 
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the positive impact on skills development, albeit with greater variability, suggests that FC can successfully facilitate practical language 

application when properly implemented. These results align with contemporary theories of language acquisition that emphasize the 

importance of active engagement and learner autonomy. 

However, certain limitations warrant consideration. The included studies' relatively short duration and varying implementation approaches 

suggest a need for longitudinal research examining long-term retention and skill sustainability. Additionally, the observed heterogeneity in 

skills development outcomes indicates that success may be contingent upon factors such as technological infrastructure, teacher 

preparation, and student engagement levels. 

Future research should focus on identifying optimal implementation strategies across different educational contexts, investigating 

long-term learning outcomes, and examining how FC can be effectively adapted for diverse learner populations. Additionally, studies 

exploring the integration of emerging technologies and pedagogical innovations within the FC framework would be valuable for 

advancing understanding of this teaching approach. 

In conclusion, while acknowledging the need for continued research, this meta-analysis provides strong evidence supporting FC as an 

effective pedagogical approach for English language instruction. The findings suggest that educational institutions should consider 

implementing FC strategies, while carefully attending to implementation factors that may influence success. 
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