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 Purpose of the study: The Covid-19 pandemic's shift to hybrid learning presents 

a future educational solution. Though new, hybrid models are widely adopted at 
universities globally. This study examines hybrid learning effectiveness 

compared to traditional methods across various countries. 

Methodology: This meta-analysis study utilizes Google Scholar database (2020-

2024) through Publish or Perish application. Research stages include: 1) Article 
metadata search, 2) Filtering, 3) Data analysis, and 4) Interpretation and 

visualization of results. Article analysis employs random effects model using 

JASP application to examine Effect Size across various articles. 

Main Findings: The results of the study obtained 7 articles from various 
countries that discussed the effectiveness of hybrid and traditional learning 

models that have varying Effect Size values. The results of the analysis showed 

that 41.7% of this learning model was effectively used in learning at the 

university level in 7 countries such as Hongkong, Morocco, China, the 

Philippines, UAE, Switzerland, and Malaysia. 

Novelty/Originality of this study: This study contributes novel understanding 

of hybrid learning effectiveness in higher education post-pandemic. It 

demonstrates improved student outcomes and participation while emphasizing 
efficient, adaptive, data-driven institutional policies. The study proposes 

integrating collaborative, project-based learning with artificial intelligence 

support for inclusive, sustainable, responsive education addressing digital era 

challenges. 
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1. INTRODUCTION 

The COVID-19 pandemic fundamentally disrupted global higher education systems, forcing an abrupt 

transition from traditional face-to-face to emergency remote learning. This shift exposed critical gaps in 

educational delivery: limited technological access, reduced lecturer-student interaction, compromised academic 

integrity, and decreased student motivation [1], [2]. As institutions navigate the post-pandemic landscape, the 

challenge lies in synthesizing online and offline learning advantages into sustainable educational models. 

While hybrid learning emerges as a promising post-pandemic solution, significant knowledge gaps 

persist. Current literature lacks comprehensive cross-national comparative analysis of hybrid learning 

effectiveness at university levels. Existing studies remain fragmented across individual countries [4-9], without 

systematic meta-analytical synthesis examining implementation strategies, success factors, and contextual 

variations. This fragmentation hinders evidence-based policy development and optimal learning strategy 

identification, creating urgent need for consolidated international insights. 
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This study addresses the critical gap through systematic meta-analysis of hybrid learning effectiveness 

across multiple countries (2020-2024). By synthesizing empirical evidence from diverse educational contexts, 

we aim to identify universal success factors, cultural-contextual variations, and optimal implementation 

frameworks that enhance educational quality while maintaining sustainability.  

This study systematically evaluates hybrid learning effectiveness in post-pandemic higher education 

through three primary objectives: (1) conducting comprehensive meta-analysis of hybrid versus traditional 

learning outcomes across international contexts, (2) identifying key implementation factors influencing hybrid 

learning success in diverse educational settings, and (3) developing evidence-based recommendations for 

sustainable hybrid learning policies. The findings will provide actionable insights for educational institutions 

seeking to optimize learning strategies in the evolving digital education landscape. 

 

 

2. RESEARCH METHOD 

This research employed a systematic meta-analysis to aggregate quantitative evidence from studies 

comparing the effectiveness of hybrid and traditional learning within higher education contexts. Eligible studies 

were drawn from the Google Scholar database and limited to publications from 2020 to 2024. A purposive 

sampling strategy guided by predefined inclusion and exclusion criteria was applied. Inclusion criteria 

encompassed quantitative studies focusing on hybrid versus traditional learning effectiveness at the university 

level, published in English between 2020 and 2024, and reporting correlation coefficients or convertible effect 

size data. Studies were excluded if they used qualitative or mixed methods without quantitative outcomes, were 

conducted outside higher education (e.g., K–12 or vocational training), lacked sufficient statistical information, 

duplicated other publications, or were not peer reviewed. 

Data collection involved two main tools. The Publish or Perish 8 software facilitated a systematic search 

of the literature, while a standardized extraction form captured study characteristics (author, year, country, and 

sample size), methodological details, statistical outcomes (correlation coefficients, means, and standard 

deviations), and effect size indicators. The search strategy combined the keywords “hybrid learning”, “traditional 

learning”, “higher education”, “effectiveness”, and “post-pandemic” using Boolean operators to maximize 

relevant results. 

The review process began with a systematic search that identified 100 potential articles. Title and 

abstract screening reduced this to 45 studies, of which 15 underwent full-text evaluation. Seven studies met all 

inclusion criteria and provided complete statistical data (Figure 1). Two independent reviewers extracted data 

using the standardized form to ensure consistency and accuracy. Study quality was appraised using a version of 

the Newcastle–Ottawa Scale adapted for educational research. 
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Figure 1. PRISMA flow diagram for the selection of studies included in the meta-analysis 

 

All effect sizes were transformed from correlation coefficients into Fisher’s Z scores with corresponding 

standard errors, and subsequently categorized according to established scales. Meta-analytic procedures followed 

a random-effects model to account for anticipated heterogeneity, with heterogeneity assessed using the Q 

statistic and I² index. Publication bias was evaluated via funnel plot inspection and Rosenthal’s fail-safe N. 

Analyses were performed using JASP. A power analysis indicated that, with seven included studies and an 

observed effect size of 0.417, the meta-analysis achieved a power of 0.85 (β = 0.15), demonstrating sufficient 

sensitivity to detect meaningful effects at α = 0.05. The Effect Size scale used in this study uses the scale of 6 

used in the study presented in Table 1 [10].  

 

Table 1. Scale Effect Size 

Category Scale Effect Size 

No Effect -0.15 – 0.15 

Small Effects 015 – 0.40 

Moderate Effects 0.40 – 0.75 

High Effect 0.75 – 1.10 

Very High Effects 1.10 – 1.45 

Amazing Effects >1.45 
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The correlation value (r) obtained from several filtered journals is then converted to Effect Size (ES) 

and Standard Error (SE) values using Fisher's Z formula [11], [12]: 

  

……………………………

.(1) 

 

 

……………………………

(2) 

The Fisher’s Z transformation was employed to normalize the sampling distribution of correlation 

coefficients before meta-analysis. This transformation is essential because correlation coefficients have a skewed 

distribution, particularly when r approaches ±1, and their standard errors vary depending on the correlation 

magnitude [13]. 

 

 

3. RESULTS AND DISCUSSION 

The systematic search initially retrieved 100 international articles. After screening titles and abstracts 

and reviewing full texts, seven studies met all inclusion criteria and were retained for analysis. The 

characteristics of these studies including authorship, country, sample size, and correlation coefficients are 

summarised in Table 2. 

 

Table 2. Article search and filtering results 

No Researchers Country N Total r 

1 Ibrahim, 2022 Malaysia 66 0.545 

2 Chen, 2023 China 110 0.508 

3 Brillo, 2023 Philippines 85 -0.386 

4 Müller, 2023 Switzerland 1346 0.345 

5 Kee, 2024 Hongkong 75 0.8508 

6 Essadki, 2024 Morocco 853 0.1949 

7 Karam, 2024 UEA 385 0.3455 

 

As shown in Table 2, sample sizes ranged widely, from 66 students in Malaysia [14] to more than 1,300 

students in Switzerland [5], and the reported correlation coefficients varied accordingly. To enable meta-analytic 

comparison, these correlation coefficients (r) were transformed into effect sizes (ES) with their standard errors 

(SE) presented in Table 3. 

 

Table 3. Effect Size (ES) and Standard Error (SE) Values 

No Researcher Z=ES SE 

1 Ibrahim, 2022 0.6112 0.126 

2 Chen, 2023 0.56 0.0967 

3 Brillo, 2023 -0.4071 0.1104 

4 Müller, 2023 0.3598 0.0273 

5 Kee, 2024 1.259 0.1179 

6 Essadki, 2024 0.1974 0.0343 

7 Karam, 2024 0.3603 0.0512 

 

The meta-analysis indicated a moderate, positive effect of hybrid learning compared with traditional 

instruction (ES = 0.417; 95% CI: 0.054–0.780), suggesting meaningful improvements in student outcomes and 

engagement [1], [2], [8]. The heterogeneity statistic (Q = 133.768; p < 0.001) revealed considerable variability 

between studies, implying that the impact of hybrid learning differs across contexts. Marked cross-national 

variation was evident: Hong Kong reported the largest effect (r = 0.8508) in immersive hybrid settings [15], 

whereas a study from the Philippines found a negative association (r = –0.386) related mainly to stress reduction 

rather than academic performance [16]. These patterns highlight the influence of cultural, institutional, and 

implementation factors on hybrid learning outcomes [17], [18]. 
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Results of the JASP random-effects model are shown in Figure 2, which displays the distribution of 

effect sizes across studies and confirms heterogeneity. 

 

Table 4. Fixed and Random Effects Analysis of JASP Application 

 Q df P 

Ombus test of Model Coefficients 5.058 1 0.025 

Test of Residual Heterogenety 133.768 6 <.001 
Note p-value are approximate 

Note The moel was estimated using Restricred ML method 
 

Evaluation of publication bias using Rosenthal’s fail-safe N is shown in Figure 3. The funnel plot 

indicates a relatively symmetrical distribution of points, suggesting minimal publication bias. 

 

 
Figure 2. Funnel Plot of JASP Application 

 

The coefficient (intercept) of the random-effects model with its 95% confidence interval is depicted in 

Figure 4, confirming the overall effect size of 0.417 (moderate) and indicating a significant positive relationship 

between hybrid learning and student outcomes. 

 

Table 5. Effect Size Value Coefficient of JASP Application 

 
Estimate Standar Error z p 

95% Confidence Interval 

Lower Upper 

Intercept 0.417 0.185 2.249 0.025 0.054 0.780 
Note Wald test 

 

These findings are consistent with recent systematic reviews reporting positive effects of hybrid and 

blended learning [19]-[21], and provide a richer cross-cultural perspective. Unlike single-country studies such as 

Setiawan et al. [10] and Khan [4], this international meta-analysis demonstrates substantial contextual variation 

(Q = 133.768; p < 0.001), underscoring the need for culturally responsive implementation strategies [22]. The 

observed 41.7% effectiveness rate mirrors mathematics-specific meta-analysis (10] while extending the evidence 

to a broader range of disciplines [23]. In contrast with pre-pandemic studies reporting minimal differences 

between delivery modes [7], our analysis suggests that post-pandemic pedagogical innovations have enhanced 

the impact of hybrid learning [24]-[27]. 

Several practical implications emerge. Universities should develop hybrid learning policies adapted to 

local cultural and technological conditions, strengthen faculty capacity through targeted training [28], and ensure 

that robust technological infrastructure is in place [29]-[34]. Enhancing students’ digital literacy is also essential 

to maximise learning outcomes [35], [36], and systematic, data-driven quality-assurance mechanisms are needed 

to support continuous monitoring and improvement [37]-[42]. 

This study represents the first systematic cross-national meta-analysis of post-pandemic hybrid learning 

effectiveness, quantifying a moderate positive effect across diverse settings [43], [44] and identifying key 

implementation factors and between-country differences [45], [46]. Drawing on this meta-analytic evidence, it 

further offers recommendations for integrating artificial intelligence and collaborative learning strategies to 

strengthen hybrid learning in higher education [47]-[50]. 
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4. CONCLUSION 

Hybrid learning in higher education has good effectiveness in achieving learning goals and student 

participation which results in an increase in student outcomes. In the future, higher education institutions in 

making policies are required to be efficient, adaptive, and based on data evaluation, with the support of 

technology infrastructure and lecturer innovation that is inclusive and sustainable. So that it can create 

meaningful learning by utilizing the integration of project-based collaborative strategies and artificial 

intelligence to respond to global challenges and opportunities in the post-pandemic period 
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