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Abstract: The flipped classroom (MFC) model has been widely studied as an innovative learning 

approach that can improve student learning performance. However, the extent to which FCM 

can have a positive impact on students with different academic abilities remains an unanswered 

question. Several studies have shown that certain learning models tend to benefit students with 

high academic ability (UA) more than students with low academic ability (LA), thus potentially 

widening the achievement gap. This study aims to evaluate the effectiveness of FCM in reducing 

the learning performance gap between LA and UA students. The research method used the 

ANCOVA test with a 3 x 2 factorial design, which compared three learning models, namely FCM, 

Problem-Based Learning (PBL), and Expository. The research subjects consisted of 25 students 

divided into LA and UA groups. The results showed that FCM was significantly more effective in 

reducing the learning performance gap compared to PBL and expository models. This finding 

emphasizes the importance of adopting FCM as a learning strategy that can minimize the 

academic achievement gap in higher education. 
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INTRODUCTION 

Higher education is an important foundation in preparing future educators to face the 

demands and complexities of the modern world. However, one significant challenge that 

has emerged is the gap in academic achievement between students with the high 

academic ability (UA) and low academic ability (LA). One of the factors causing this gap 

is the use of learning models that tend to be one-way and less flexible, thus failing to 

meet diverse learning needs. UA students often feel less challenged by learning that is 

too slow, while LA students feel left behind or less involved in the learning process. The-

refore, a more inclusive and adaptive learning model is needed to bridge this learning 

performance gap, so that all students can reach their learning potential optimally.  

Each student has a unique speed in understanding information. Prayitno et al.'s 

(2022) research show that UA students tend to take less time to understand the material 

than LA students. This emphasizes the importance of allocating the right study time to 

help LA students improve their academic performance. Other studies, such as those 

conducted by Adeyemo and Babajide (2014) and Siddaiah-Subramanya et al. (2017), 

show that when LA students are given sufficient study time that suits their needs, they 
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can achieve mastery of the material comparable to UA students. In addition, Badawi et 

al. (2023) revealed that inadequate learning strategies and limited study time hinder 

students from developing their abilities effectively. Thus, Setiawan et al. (2022) recom-

mend that educators adopt learning strategies that can meet the individual learning 

needs of students, one of which is the Flipped Classroom Model (FCM). 

FCM offers a different approach to learning by reversing the traditional learning 

sequence. In FCM, students study material independently before class meetings through 

learning resources such as videos, readings, or other digital resources (Bergmann & 

Sams, 2012; Flipped Learning Network, 2014; Shih & Huang, 2020). Class time is used 

for discussion, collaboration, and in-depth application of concepts (Al-Samarraie et al., 

2020; Clark et al., 2022). This model allows students to learn at their own pace and 

learning style (Al-Samarraie et al., 2020; Bergmann & Sams, 2012), reduces time 

pressure that often occurs in conventional learning models (Sargent & Casey, 2020), and 

provides individualized guidance and more in-depth discussions (Bawaneh & Moumene, 

2020). With its flexible, interactive, and responsive approach to student needs, FCM has 

the potential to not only improve academic performance but also minimize the 

achievement gap between LA and UA students.  

Previous studies have widely discussed the effectiveness of FCM on academic per-

formance in general (Bredow et al., 2021; Divjak et al., 2022; Jang & Kim, 2020; Shi et 

al., 2020; Stöhr et al., 2020; Zheng et al., 2020). However, these studies tend to ignore 

differences in students' academic abilities. In other words, there are still few studies 

exploring whether FCM is effective in reducing the learning performance gap between 

LA and UA students. This is important to be further investigated because there is a con-

cern that certain learning models are only significant for UA students without providing 

the same benefits for LA students. Educators need accurate and convincing information 

about the effectiveness of FCM in this context. 

Research on reducing the learning performance gap between LA and UA students has 

been conducted by Prayitno and Suciati (2017), Prayitno et al. (2022), and 

Titikusumawati et al. (2020). However, the strategies tested in these studies, such as 

INSTAD, constructivist collaborative strategies, and integration of open and 

collaborative strategies (OE-C), have limitations in the allocation of learning time that 

are less than optimal and do not support students' learning styles. In contrast, FCM 

provides flexibility in learning time that is more in line with students' needs, allowing 

them to learn in the environment and time they prefer. Thus, the performance gap 

between LA and UA students can be minimized if LA students get the allocation of 

learning time according to their needs. On the other hand, the global urgency of 

implementing FCM in the last decade has not been studied further regarding its ability 

to overcome this learning performance gap. 

This study aims to evaluate the effectiveness of the Flipped Classroom Model (FCM) 

in minimizing the learning performance gap between LA and UA students in higher 

education. The urgency of this study lies in the need to provide more inclusive learning 

strategies to create equal academic achievement among students with different 

abilities. The findings of this study are expected to provide significant contributions to 

the development of learning policies that are more adaptive and responsive to the needs 

of diverse students.  
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METHOD 

Participant 

The population for this study consisted of third-semester students enrolled in an 

educational program at a college in Indonesia. From the four available classes, we 

randomly selected three to participate in the research. The sample comprised 150 

students, divided into three groups, each with 25 low academic ability (LA) students 

and 25 high academic ability (UA) students. Prior to the commencement of the study, 

the students were informed about the research objectives and agreed to participate 

voluntarily. 

Research Design and Procedures  

This type of research is an experiment with a 3 x 2 factorial design that aims to inves-

tigate whether the use of FCM is more effective in minimizing learning performance gaps 

between LA and UA students compared to the PBL and expository models. The research 

design allows researchers to gain a deep understanding of the relative impact of the 

three learning models on learning achievement gaps among LA and AU students. Table 

1 provides a clear visualization of the research design. 

Table 1. Research Design 

Academic Abilities 
Learning Model 

FCM (A1) PBL (A2) Expository (A3) 

Lower Academic (B1) 

Upper Accademic(B2) 

A1B1 

A1B2 

A2B1 

A2B2 

A3B1 

A3B2 

Note: 

A1B1: Using FCM by LA students 

A1B2: Using FCM by UA students 

A2B1: Using PBL by LA students 

A2B2: Using PBL by UA students 

A3B1: Using Expository by LA students 

A3B2: Using Expository by UA students 

In the treatment classes, three different learning models were implemented: the 

flipped classroom model (FCM), problem-based learning (PBL), and expository teach-

ing. The steps for the FCM followed the concept outlined by Bergmann and Sams (2012), 

emphasizing the use of video learning prior to class meetings. Students were expected 

to prepare by studying the material through video lessons before attending class, 

allowing class time to be devoted to discussions, problem-solving, and the deeper 

application of concepts. 

The PBL model steps were based on the ideas developed by Ersoy (2014). In this 

approach, students were presented with a complex problem or scenario that required 

resolution. They worked in groups to research the problem, gather information, and 

develop solutions. Classroom discussions were facilitated by the lecturer, guiding 

students in problem-solving and applying relevant concepts. The expository teaching 

model followed traditional campus learning activities, where the lecturer predominantly 

explained the material to the students. For further clarification, the details are 

illustrated in Figure 1 below. 

Research Hypothesis 

H0 : The implementation of FCM is not effective in minimizing the learning 

performance gap between students with high academic ability (UA) and low 

academic ability (LA) in higher education. 
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Ha 

: 

The implementation of FCM is effective in minimizing the learning performance 

gap between students with the high academic ability (UA) and low academic 

ability (LA) in higher education. 

 

Figure 1. Stages of FCM (a) and PBL (b) 

The learning equipment developed by the researchers has passed the qualification 

test process conducted by three experts with experience in their field. The qualification 

tests are conducted to evaluate the suitability of the learning device with the established 

learning measures as well as its ability to achieve the pre-defined learning goals. The 

evaluation results show that the developed learning devices are considered suitable for 

the learning process. 

Instruments  

Student achievement was measured using an essay test consisting of open-ended 

questions that allowed students to provide multiple correct answers. The test instrument 

designed by the researcher was first validated by two experts in the field of education 

to ensure content validity. The validation results showed that the instrument was valid, 

with an average content validity (CVI) value of 0.88, indicating that the instrument was 

suitable for measuring academic ability. The reliability of the instrument was tested 

using Cronbach's Alpha, which produced a value of 0.87, indicating that the instrument 

had a high level of internal consistency and was reliable in measuring student 

achievement. 

Data Analysis  

Pre-test scores were used as covariates in the ANCOVA data analysis process. Before 

conducting the ANCOVA, we performed normality and homogeneity tests. The Kolmo-

gorov-Smirnov test for data normality yielded results of 0.16 for the pre-test data and 

0.23 for the post-test data, both of which are statistically significant values exceeding 
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0.05, indicating that the data is normally distributed. Additionally, we conducted the 

homogeneity test using the Levene test, which produced a significance value of 0.07, 

also greater than 0.05, demonstrating that the variance between data groups is homo-

geneous. To identify significant differences in the mean values of the variables, we used 

the Tukey post hoc test. All statistical calculations were performed using IBM SPSS 

software at a significance level of α = 0.05. 

RESULTS AND DISCUSSION  

Table 2 presents the results of the ANACOVA test on the influence of learning models, 

academic abilities, and interactions between learning models and academic capacities 

on student learning achievements. 

Table 2. The Influence of Models, Academic Abilities, and Their Interactions on Learning Achievement 

Source Sum of Squares Df Mean Square F Sig. 

Corrected value of Model 21026.07a 6 3259.53 641.25 0.00 

Pre-test 1860.27 1 1487.49 410.12 0.00 

Average Score 3467.76 1 3869.58 701.27 0.00 

Learning Model 1493.62 2 801.97 149.41 0.00 

Academic Abilities 5.74 1 5.97 1.21 0.07 

Learning Model*Academic 

Abilities 

246.26 2 131.41 31.06 0.00 

Error 298.88 143 4.98   

Total 423691.61 150    

Total Average Score 19979.18 149    

After taking into account how well the student learned at the start, the ANCOVA two-

way test (see Table 2) revealed that using various learning models led to notable 

differences in how well the student learned [F(2,143) = 149.41, p = 0.00]. The analysis 

also showed the learning model interacted significantly with the academic ability [F(2, 

143) = 31.06, p = 0.00]. Next, Table 3 visualizes the post hoc test results. 

Table 3. Post-Hoc Results Students' Learning Performance Difference 

Learning Models Pretest Post-Test SD Difference Corrected Mean Notation 

Expository 41.29 50.49 18.78 9.20 50.06 a 

PBL 39.56 74.92 15.73 35.36 77.04 b 

FCM 44.26 89.65 11.19 45.39 86.95 c 

Post-hoc test results (see Table 3) show that there are significant differences in 

learning performance between the expository and PBL models. Learning performance 

also differs significantly between the use of the PBL and FCM models. FCM's learning 

performance is superior to that of both PBLs and expository models. 

The results of the previous ANCOVA analysis (see Table 2) showed that there was a 

significant difference in the interaction between learning models and students' acade-

mic abilities. Table 4 below presents a brief summary of further post hoc test results. 

Based on Table 4 results, post hoc tests revealed the following: (1) There were sig-

nificant differences in learning achievement between LA students using the expository 

model and LA students who used the PBL model; (2) There was no significant difference 

in learning achievement between the UA students who were using the expository and 

the LA students that were using PBL models; (3) There was a significant learning 

achievement difference between UA students using expository models and UA students 

with PBL; (4) There were no significant learning achievement differences between the 

UA students who are using the PBL model and the LA students using FCM; and (5) There 
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was no significant learning achievement difference between the LA and the UA students 

using the FCM. These findings show that the use of FCM is more effective than expository 

and PBL in minimizing learning achievement between the LA students and the UA 

students. 

Table 4. Variations in Learning Achievement of LA and UA Students 

Learning 

Models 

Academic 

Abilities 
Pretest Post-Test Difference 

Corrected 

Mean 
Notation 

Expository LA 29.81 39.44 9.63 42.81 a 

PBL LA 29.92 59.11 29.19 62.83 ab 

Expository UA 60.42 79.10 18.68 67.50 b 

PBL UA 57.99 87.38 29.39 79.26 bc 

FCM LA 33.60 65.69 32.09 85.32 c 

FCM  UA 60.57 90.36 29.79 92.14 c 

These results indicate that the Null Hypothesis (H0) is rejected, indicating that the 

Flipped Classroom Model (FCM) is effective in minimizing the learning achievement gap 

between LA and UA students in college. This finding is consistent with several previous 

studies that have confirmed that FCM is more effective than traditional learning models 

(e.g., Chen et al., 2018; Låg & Saele, 2019; Lozano-Lozano et al., 2020; Purnomo et al., 

2022; Sulistyowati et al., 2023). In addition, the results of the study showed that the PBL 

model outperformed the expository model. Expository teaching was found to have the 

lowest learning performance because it was heavily dominated by teachers who mainly 

explained the material, presented problems, and asked students to solve the problems, 

which was less effective in improving student learning performance (Kurniati et al., 

2019). 

In this research, the Flipped Classroom Model (FCM) proved to be more effective due 

to its ability to expedite the formation of conceptual balance in a student's cognitive 

structure. When students come to class with a relatively complete general understand-

ing of a concept, it accelerates the processes of assimilation and accommodation, 

thereby speeding up the establishment of cognitive equilibrium (Busyairi & Verawati, 

2022; Lourenço, 2012). For effective learning, students need to align their perceptions 

and the objects they study with their existing cognitive schemas. If new perceptions and 

experiences align with the initial schema, the assimilation process enhances and 

develops the schema further (Bächtold, 2013; Derobertis, 2021). Conversely, if the initial 

schema does not align with new perceptions and experiences, it creates a cognitive 

imbalance. Students then must decide whether to replace the initial schema with a new 

one or modify it. If they choose to replace it, students engage in activities such as 

recalling information and reinforcing their understanding of the new concepts to gain a 

deeper comprehension (Bormanaki & Khoshhal, 2017; Stoltz, 2018). 

Our research results also showed that the learning performance of high academic 

ability (UA) and low academic ability (LA) students did not differ significantly when 

using the Flipped Classroom Model (FCM). However, when applying the Problem-Based 

Learning (PBL) and expository models, there were significant differences in the learning 

achievements of UA and LA students. This suggests that FCM effectively minimizes the 

performance gap between UA and LA students. This effectiveness is attributed to FCM's 

ability to optimally facilitate student learning time (Sulistyowati et al., 2023), allowing 

students to learn at their own pace and according to their individual learning styles (Al-

Samarraie et al., 2020; Bergmann & Sams, 2012; Clark et al., 2022; Shih & Huang, 2020). 

Additionally, FCM reduces the time pressures commonly associated with conventional 
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learning models (Sargent & Casey, 2020). By implementing FCM, LA students receive 

optimal scaffolding from both UA students and educators. This aligns with the findings 

of Haataja et al. (2019) and Hendarwati et al. (2021), who stated that appropriate 

scaffolding can help LA students transition from their current level of understanding to 

their proximal development zone. 

The use of the Problem-Based Learning model has been found to improve the overall 

learning performance of students, but it does not effectively minimize the performance 

gap between LA and UA students. One of the main factors contributing to this issue is 

the limited learning time inherent in the application of both PBL and expository models. 

This restricted time is often insufficient to provide adequate support, or scaffolding, to 

LA students, preventing them from achieving learning outcomes equivalent to those of 

UA students. 

Unlike PBL and expository models, the FCM grants students more responsibility for 

their learning. This model makes students more active participants in their education, 

allowing them to choose the most convenient time and place for study, and to revisit 

material if they do not understand it fully (Angelone et al., 2020). FCM encourages the 

development of more effective self-learning skills (Ishartono et al., 2022; Suryawam et 

al., 2021). When faced with challenges, students are required to find solutions and solve 

problems independently, fostering a sense of independence that can enhance their 

confidence in the classroom. This increased confidence can positively impact student 

engagement in lessons (Lin et al., 2019; Naibert et al., 2021; O'Flaherty & Phillips, 2015). 

Instructors can also dedicate more class time to engaging and interactive learning 

activities or practical projects (Vaughan, 2014). FCM provides educators with more 

opportunities to observe students' understanding of the material and to identify their 

strengths and weaknesses. This approach contrasts with traditional classroom settings, 

where educators often focus primarily on the most active students.  

CONCLUSION 

Our research results concluded that the learning achievement of students applied to 

FCM differs significantly from the PBL and exponitor learning models. The overall stu-

dent learning performance is only effective if the FCM and PBL models are applied, but 

not with the expository models. Based on academic capabilities, it was found that there 

is a significant difference in learning performance between LA students using the 

exponator model and LA students who use the PBL model, there is no significant learning 

performance difference between UA students using exponent models and L.A. students 

using PBL. Thus, the use of FCM is more effective than that of the exhibitor and the PBL 

students in minimizing learning performance among UA students who are using the P BL 

model and the LA students who are using FCM. 

The results of this study are expected to provide alternative insights into policy-

making for educators and stakeholders. Apart from the reported validity, this research 

also has limitations, including: (1) The number of respondents is only 150 people, of 

course, it is still insufficient to describe the real situation. Future research can expand 

the research sample so that the research results become more accurate; (2) The object 

of research is only focused on students at the university level. Future research can exa-

mine further at the elementary, junior high, and high school levels so that the effecti-

veness of FC in minimizing the learning achievement gap can be generalized to all levels 

of education; (3) Learning achievement that is measured is more general in nature, 
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further research can investigate further by examining the dependent variable specifi-

cally, for example on aspects of learning independence, thinking ability, and others. 
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