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ABSTRACT 

This study employed a combination of experimental and descriptive research designs to investigate the 

effectiveness of the Flipped Learning Approach compared to the traditional Teacher-Centered Approach in 

enhancing students' mathematical skills in Statistics. The participants were purposively selected from second- 

and third-year Bachelor of Secondary Education (BSEd) Mathematics students at Mindanao State University – 

Lanao del Norte Agricultural College. Data were analyzed using frequency and percentage distribution, weighted 

mean, and t-test to evaluate demographic profiles, performance outcomes, and learning experiences. The study 

revealed that most respondents were female, approximately 20 years old, and had a general weighted average 

(GPA) of 1.5. Results showed that both teaching approaches positively influenced students’ performance in 

Statistics, with improvements observed in engagement, motivation, and comprehension. However, the Flipped 

Learning Approach demonstrated slightly higher effectiveness. Respondents exposed to the flipped model 

recorded grand weighted means of 4.50 for engagement, 4.19 for motivation, and 4.37 for comprehension—

interpreted as a high level of agreement. Meanwhile, those under the teacher-centered method recorded means 

of 4.06, 4.19, and 4.08, respectively. Furthermore, the perceived strengths of the Flipped Learning Approach 

were rated at a mean of 4.27, while its weaknesses, such as difficulties in self-directed learning, were rated at 

3.62. These findings suggest that while flipped learning enhances student performance, it requires adequate 

support structures to address learners' varying levels of independence and preparedness. Overall, the study 

concludes that the Flipped Learning Approach significantly improves students’ mathematical skills, engagement, 

and interest in learning Statistics. It is therefore recommended for integration into higher-level mathematics 

instruction to promote active participation, critical thinking, and deeper understanding. 

Keywords: flipped learning approach; teacher-centered approach; mathematical skills; statistics education 

INTRODUCTION  

In the ever-evolving landscape of education, innovative teaching methodologies continuously emerge, aiming to 

enhance student learning and engagement. One such approach that has gained significant attention is the Flipped 

Learning Approach—a pedagogical model that inverts the traditional classroom by introducing instructional 

content outside of class and using in-class time for active learning. This model stands in contrast to the Teacher-

Centered Approach, which relies heavily on direct instruction, with the teacher serving as the primary source of 

knowledge and authority in the classroom. 
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Amidst these evolving pedagogies, statistical literacy has become increasingly vital in equipping students with 

the analytical tools needed to navigate a data-driven world. Statistics, a key branch of applied mathematics, is 

widely used in various disciplines—from the physical and social sciences to business, government, and beyond. 

It not only enables informed decision-making but also fosters critical thinking and problem-solving skills 

essential for 21st-century learners. 

In traditional classrooms, however, students often assume passive roles, which may limit their engagement and 

depth of understanding—particularly in complex subjects such as Statistics. Flipped learning, by contrast, 

encourages active participation, peer collaboration, and the practical application of concepts—fostering a 

learning environment more conducive to meaningful comprehension and higher-order thinking. 

This research seeks to examine and compare the effectiveness of the Flipped Learning Approach and the 

Teacher-Centered Approach in developing the mathematical skills of BSEd Mathematics students in the context 

of Statistics education at MSU–LNAC. It aims to determine whether flipped learning leads to improved academic 

performance, greater engagement, and enhanced motivation compared to traditional instruction. 

By investigating the impact of these two pedagogical approaches, this study not only contributes to the academic 

discourse on instructional strategies but also provides evidence-based insights for educators, curriculum 

developers, and policymakers aiming to improve mathematics instruction. Ultimately, this research aspires to 

inform best practices in teaching Statistics and support the academic success of future mathematics educators. 

METHODOLOGY  

Research Design  

This study employed a mixed-method approach, combining descriptive and experimental research designs. The 

descriptive design was used to gather the respondents’ demographic profile and assess the impact of the two 

teaching approaches—Flipped Learning and Teacher-Centered—on students' engagement, motivation, 

comprehension, and overall performance in Statistics. Meanwhile, the experimental design was applied through 

actual classroom demonstrations, comparing the effectiveness of both pedagogies using pre-test and post-test 

evaluations. 

Research Locale 

The study was conducted at Mindanao State University – Lanao del Norte Agricultural College (MSU-LNAC), 

located in Barangay Ramain, Sultan Naga Dimaporo, Lanao del Norte. The institution serves a diverse student 

body across Junior High School, Senior High School, and College programs. The research specifically involved 

students under the College of Education, focusing on the BSEd-Mathematics program. 

Research Participants 

A total of 32 respondents participated—16 first-year and 16 second-year BSEd-Mathematics students. The 

purposive sampling method was used to ensure a balanced distribution based on academic performance. Students 

were grouped so that each experimental group had a mix of high- and low-performing students, distributed 

equally. 

Research Instrument 

The study utilized the following instruments: 

 Lesson Plans: Ten lesson plans were used—five for Flipped Learning and five for Teacher-Centered 

Approach. 

 Pre-test and Post-test: Both consisted of 50 items sourced from standard Statistics textbooks and online 

platforms. These were validated by academic experts. 
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 Research Questionnaire: Assessed students’ motivation, engagement, and comprehension. It used a 5-

point Likert Scale and was adopted from validated studies. 

Data Gathering Procedure 

The researchers asked permission to conduct the study through a permission letter asking for approval from the 

dean of instruction, college chairperson, department coordinator, and thesis adviser. After the approval of the 

request, the researchers endorsed the approved permission letter to the class adviser to ensure the full cooperation 

of the respondents. Furthermore, the researchers then administered the pre-test. After the pre-test, the researcher 

then administered an actual teaching for five days using Teacher-Centered Approach and Flipped Learning 

Approach. After the five days of actual teaching using both pedagogies, the researcher then administered the 

post-test together with the research questionnaire. Thus, the directions for answering the test and questionnaire 

were explicitly stated in order to guide the respondents. The questionnaires were collected immediately after 

they had been administered. The data gathered were tabulated and analyzed. 

Ethical Considerations 

Voluntary Participation. Participation in this research study will be voluntarily, no one will be forced to be a 

respondent. Participants have the right to choose whether to participate, even if they already agreed from the 

start but still, they can refuse to take part in this study. The data to be gathered is confidential and will not affect 

the respondents in any way. 

Reimbursements. Since the study will only take place within the school ground (MSU-LNAC), In this case, the 

researchers will provide snacks for the respondents right after the researchers conclude their study. 

Right to Refuse or Withdraw. Participating in this study is voluntarily, without forcing anybody to participate. 

Participants have the right to refuse or withdraw at any time to ensure their peace of mind and ease.  

Risks. In view of the anonymity, confidentiality and voluntariness of participation in this study, respondents’ 

well-being and security are consequently protected and of primary consideration. From the data collection o data 

analysis and presentation, and until the completion of this undertaking, as manifested in this Protocol, 

respondents’ safety is protected. 

RESULTS AND DISCUSSION 

Demographic Profile of the Respondents 

The relationship between the demographic profile of students and their performance in mathematics is complex 

and influenced by a range of factors. These factors include age, GPA (Grade Point Average), and gender. 

Age of the Respondents in Flipped Learning Approach  

Table 3.1.1.1 shows the age of the respondents in flipped learning approach. As seen in Table 3.1.1.1, the highest 

frequency is seven (7) or 43.75% of the respondents are twenty (20) years old, and the lowest frequency is three 

(3) age or 18.75% of the respondents in flipped learning approach are twenty-one (21) years old. This suggests 

that most respondents in the flipped learning approach were 20 years old.  

Manu (2019) found significant links between age and statistics anxiety, highlighting how age-related experiences 

can influence learning behaviors. Similarly, Long (2018) observed that younger students might encounter unique 

challenges when adapting to certain learning methods. The higher proportion of 20-year-olds in this study could 

indicate their adaptability to the self-directed aspects of flipped learning. This underscores the importance of 

considering age when designing effective teaching strategies for Statistics education. 
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Table 3.1.1.1. Age of the Respondents in Flipped Learning Approach (N=16). 

Age Frequency Percentage (%) 

18 0 0 

19 6 37.5 

20 7 43.75 

21 3 18.75 

22 0 0 

Age of the Respondents in Teacher-Centered Approach 

Table 3.1.2.1 shows the age of the respondents in teacher-centered approach. As seen in Table 3.1.2.1, the highest 

frequency is seven (7) or 43.8% of the respondents are 20 years old, and the two lowest frequencies,  which are 

6.25% for each age group, correspond to one 18-year-old and one 22-year-old. This indicates that in Table 4.1.2.1 

most of the respondents in teacher-centered approach belonged to the age level of 20 years old. 

Manu's (2019) study highlights a significant connection between age and statistics anxiety, suggesting that age 

may influence students' preferences and performance across different teaching methods. Similarly, Long's (2018) 

research on developmental readiness points out that younger student might struggle to adapt to certain teaching 

approaches, which could explain the lower presence of 18-year-olds in this teacher-centered approach. The 

predominance of 20-year-olds may indicate their developmental compatibility with the structured nature of 

teacher-centered learning, which emphasizes direct instruction and guidance. These findings highlight the 

importance of considering age demographics when designing teaching strategies to support optimal learning 

outcomes. 

Table 3.1.2.1. Age of the Respondents in Teacher-Centered Approach (N=16). 

Age Frequency Percentage (%) 

18 1 6.25 

19 3 18.75 

20 7 43.75 

21 4 25.0 

22 1 6.25 

Grade Point Average of the Respondents in Flipped Learning    Approach 

Table 3.1.3.1 shows the grade point average of the respondents in flipped learning approach. As seen in Table 

3.1.3.1, the highest frequency is six (6) or 37.5% of the respondents in flipped learning approach have a GPA of 

1.5, and two lowest frequencies which is five (5) or 31.25% of the respondents in flipped learning approach have 

a GPA of 1.75 and 2.0. This implies that most of the respondents in flipped learning approach have a GPA of 

1.5. 

Emmanuel et al. (2021) emphasizes the strong connection between a high GPA and consistent academic success, 

highlighting the importance of adopting strategies to maintain or improve GPA for on-time graduation. The 

similar GPA distributions observed across the two approaches suggest that both can foster academic success. 

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue IX September 2025 
 

Page 3813 
www.rsisinternational.org 

 

 

 

However, as Daka (2020) points out, identifying and addressing the factors contributing to lower GPAs and 

higher dropout rates is essential for improving educational outcomes. Gonzalez et al. (2020) further stress the 

importance of GPA as a key indicator of mathematical achievement, calling for more research to understand 

how each approach uniquely influences GPA. Such insights can help develop strategies tailored to diverse 

student needs, ensuring better academic performance. 

Table 3.1.3.1. Grade Point Average of the Respondents in Flipped Learning Approach (N=16). 

GPA Frequency Percentage (%) 

1.5 6 37.5 

1.75 5 31.25 

2.0 5 31.25 

Grade Point Average of the Respondents in Teacher-Centered Approach 

Table 3.1.4.1 shows the grade point average of the respondents in teacher-centered approach. As seen in Table 

3.1.4.1, the highest frequency is six (6) or 37.5% of the respondents in teacher-centered approach have a GPA 

of 1.5, and two lowest frequencies which is five (5) or 31.25% of the respondents in teacher-centered approach 

have a GPA of 1.75 and 2.0. This implies that most of the respondents in teacher-centered approach have a GPA 

of 1.5. 

Emmanuel et al. (2021) emphasizes the strong connection between a high GPA and consistent academic success, 

highlighting the importance of adopting strategies to maintain or improve GPA for on-time graduation. The 

similar GPA distributions observed across the two approaches suggest that both can foster academic success. 

However, as Daka (2020) points out, identifying and addressing the factors contributing to lower GPAs and 

higher dropout rates is essential for improving educational outcomes. Gonzalez et al. (2020) further stress the 

importance of GPA as a key indicator of mathematical achievement, calling for more research to understand 

how each approach uniquely influences GPA. Such insights can help develop strategies tailored to diverse 

student needs, ensuring better academic performance. 

Table 3.1.4.1. Grade Point Average of the Respondents in Teacher-Centered Approach (N=16). 

GPA Frequency Percentage (%) 

1.5 6 37.5 

1.75 5 31.25 

2.0 5 31.25 

Gender of the Respondents in Flipped Learning Approach 

Table 3.1.5.1 shows the gender of the respondents in flipped learning approach. As seen in Table 3.1.5.1, three 

(3) or 18.8% of the respondents in flipped learning approach are male, and thirteen (13) or 81.2% of the 

respondents in flipped learning approach are female. This implies that most of the respondents in flipped learning 

approach are female. 

This aligns with the article’s discussion of gender-related dynamics in Mathematics and Statistics education, 

where Kahl et al. (2021) noted that female students often exhibit higher levels of anxiety toward Mathematics, 

even when performance differences are not evident. Ayebale et al. (2020) further emphasized that societal 

perception of Mathematics as a male domain, coupled with lower self-confidence among girls, can influence 

their attitudes and participation in the subject. The predominance of female respondents in this study underscores 
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the need to explore whether these pedagogical approaches address gender-specific challenges, such as anxiety 

and confidence, and support equitable learning opportunities. These findings also highlight the importance of 

further research to understand the factors driving gender disparities and to develop inclusive strategies that 

enhance learning outcomes for all students. 

Table 3.1.5.1. Gender of the Respondents in Flipped Learning Approach (N=16). 

Gender Frequency Percentage (%) 

Male 3 18.8 

Female 13 81.2 

Gender of the Respondents in Teacher-Centered Approach 

Table 3.1.6.1 shows the gender of the respondents in teacher-centered approach. As seen in Table 3.1.6.1, three 

(3) or 18.8% of the respondents in teacher-centered approach are male, and thirteen (13) or 81.2% of the 

respondents in teacher-centered approach are female. This implies that most of the respondents in teacher-

centered approach are female. 

This aligns with the article’s discussion of gender-related dynamics in Mathematics and Statistics education, 

where Kahl et al. (2021) noted that female students often exhibit higher levels of anxiety toward Mathematics, 

even when performance differences are not evident. Ayebale et al. (2020) further emphasized that societal 

perception of Mathematics as a male domain, coupled with lower self-confidence among girls, can influence 

their attitudes and participation in the subject. The predominance of female respondents in this study underscores 

the need to explore whether these pedagogical approaches address gender-specific challenges, such as anxiety 

and confidence, and support equitable learning opportunities. These findings also highlight the importance of 

further research to understand the factors driving gender disparities and to develop inclusive strategies that 

enhance learning outcomes for all students. 

Table 3.1.6.1 Gender of the Respondents in Teacher-Centered Approach (N=16). 

Gender Frequency Percentage (%) 

Male 3 18.8 

Female 13 81.2 

Respondents’ Performance in Statistics  

Respondents’ Pre-test Performance in Statistics using Flipped Learning Approach  

Table 3.2.1.7 shows the respondents’ pre-test performance in Statistics using flipped learning approach. As seen 

in Table 3.2.1.7, ten (10) or 62.5% of the respondents in flipped learning approach got the scores of 25-34 with 

a corresponding verbal interpretation of good, and 37.5% or six (6) of the respondents got the scores of 15-24 

with a corresponding verbal interpretation of satisfactory. This implies that in the respondents’ pre-test 

performance using flipped learning approach; most of the respondents got the scores of 25-34 with a 

corresponding verbal interpretation of good.  

Research by Khan and Watson (2018) and Nielsen (2018) demonstrates that flipped learning fosters better 

academic performance and conceptual understanding, suggesting its potential to improve outcomes even at the 

pre-test stage. However, the pre-test scores reveal room for improvement, indicating that neither pedagogy fully 

addressed students' initial knowledge gaps. This suggests that factors such as prior preparation, engagement, and 

teaching strategies may influence pre-test outcomes, highlighting the need to explore interventions, such as 

regular quizzes (Farmus et al., 2020), to support students’ foundational understanding. 
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Table 3.2.1.7. Respondents’ Pre-test Performance in Statistics on Flipped Learning Approach (N=16). 

Score Frequency Percentage (%) Verbal interpretation 

45-50 0 0 Excellent 

35-44 0 0 Very good 

25-34 10 62.5 Good 

15-24 6 37.5 Satisfactory 

5-14 0 0 Needs improvement 

0-4 0 0 poor 

Respondents’ Pre-test Performance in Statistics using Teacher-Centered Approach  

Table 3.2.2.8 shows the respondents’ pre-test performance in Statistics using teacher-centered approach. As seen 

in Table 3.2.2.8, ten (10) or 62.5% of the respondents in teacher-centered approach got the scores of 25-34 with 

a corresponding verbal interpretation of good, and 37.5% or six (6) of the respondents got the scores of 15-24 

with a corresponding verbal interpretation of satisfactory. This implies that in the respondents’ pre-test 

performance using teacher-centered approach; most of the respondents got the scores of 25-34 with a 

corresponding verbal interpretation of good.  

This aligns with Ahmed et al. (2022), who emphasize the positive impact of the teacher-centered approach on 

students' academic attitudes and performance. However, the pre-test scores reveal room for improvement, 

indicating that neither pedagogy fully addressed students' initial knowledge gaps. This suggests that factors such 

as prior preparation, engagement, and teaching strategies may influence pre-test outcomes, highlighting the need 

to explore interventions, such as regular quizzes (Farmus et al., 2020), to support students’ foundational 

understanding. 

Table 3.2.2.8. Respondents’ Pre-test Performance in Statistics using Teacher-Centered Approach (N=16). 

Score Frequency Percentage (%) Verbal interpretation 

45-50 0 0 Excellent 

35-44 0 0 Very good 

25-34 10 62.5 Good 

15-24 6 37.5 Satisfactory 

5-14 0 0 Needs improvement 

0-4 0 0 poor 

Respondents’ Post-test Performance in Statistics using Flipped Learning Approach  

Table 3.2.3.9 shows the respondents’ post-test performance in Statistics using flipped learning approach. As seen 

in Table 3.2.3.9, all sixteen (16) or 100% of the respondents in flipped learning approach got the scores of 45-

50 with the highest corresponding verbal interpretation of excellent. This implies that in the respondents’ pre-

test performance using flipped learning approach can improve the respondents’ performance in Statistics. 
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This finding demonstrates the effectiveness of this pedagogical approach in enhancing students' understanding 

and performance in Statistics. The improvement is consistent with studies by Khan and Watson (2018) and 

Nielsen (2018), who observed significant academic gains and positive attitudes among students in flipped 

classrooms. The success in this learning approach indicates that each method has strengths in promoting learning 

when implemented effectively. However, the article also emphasizes research gaps, such as the need for further 

exploration of instructional strategies within flipped classrooms (Farmus et al., 2020) and the long-term effects 

of both approaches on knowledge retention and critical thinking. Addressing these gaps could help refine these 

pedagogies for even greater effectiveness in diverse educational contexts. 

Table 3.2.3.9. Respondents’ Post-test Performance in Statistics using Flipped Learning Approach (N=16). 

Score Frequency Percentage (%) Verbal interpretation 

45-50 16 100 Excellent 

35-44 0 0 Very good 

25-34 0 0 Good 

15-24 0 0 Satisfactory 

5-14 0 0 Needs improvement 

0-4 0 0 poor 

Respondents’ Post-test Performance in Statistics using Teacher-Centered Approach  

Table 3.2.4.10 shows the respondents’ post-test performance in Statistics using teacher-centered approach. As 

seen in Table 3.2.4.10, all sixteen (16) or 100% of the respondents in teacher-centered approach got the scores 

of 45-50 with the highest corresponding verbal interpretation of excellent. This implies that in the respondents’ 

pre-test performance using teacher-centered approach can improve the respondents’ performance in Statistics. 

This finding demonstrates the effectiveness of both pedagogical approaches in enhancing students' 

understanding and performance in Statistics. Ahmed et al. (2022) highlights the teacher-centered approach’s 

ability to positively influence student outcomes at the university level. The uniform success across both 

approaches indicates that each method has strengths in promoting learning when implemented effectively. 

Addressing these gaps could help refine these pedagogies for even greater effectiveness in diverse educational 

contexts. 

Table 3.2.4.10. Respondents’ Post-test Performance in Statistics using Teacher-Centered Approach (N=16). 

Score Frequency Percentage (%) Verbal interpretation 

45-50 16 100 Excellent 

35-44 0 0 Very good 

25-34 0 0 Good 

15-24 0 0 Satisfactory 

5-14 0 0 Needs improvement 

0-4 0 0 poor 
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Impact on Respondents’ Engagement, Motivation, and Comprehension in Statistics 

Impact on the Respondents’ Engagement using Flipped Learning Approach 

As reflected in Table 3.3.1.11, result show that most of the statements on the impact on the respondents’ 

engagement using flipped learning approach are interpreted as agree.  The statement with the highest weighted 

mean is “I feel more active and involved in my learning process with flipped learning.” this statement has a 

weighted mean of 4.69 with a corresponding verbal interpretation of strongly agree. On the other hand, the 

statement with the lowest weighted mean is “The flipped learning approach has increased my engagement 

during class sessions.” this statement has a weighted mean of 4.31 with a corresponding verbal interpretation of 

agree.  

The impact on the respondents’ engagement using flipped learning approach has a grand weighted mean of 4.50 

with a corresponding verbal interpretation of agree. This implies that flipped learning approach has a positive 

impact towards the respondents’ engagement in Statistics. 

The results in Table 3.3.1.11, which show that the respondents generally agreed on the positive impact of the 

flipped learning approach on their engagement in Statistics, align with existing research emphasizing its potential 

benefits. The highest-rated statement, "I feel more active and involved in my learning process with flipped 

learning." reflects findings by Cevikbas (2022), who highlighted that flipped learning fosters behavioral, 

cognitive, and emotional engagement by promoting active participation and social interaction. The grand 

weighted mean of 4.50, corresponding to "agree," underscores the overall positive impact of flipped learning on 

student engagement, consistent with Lo and Hew's (2020) observation that peer interactions and in-class 

engagement play a crucial role in enhancing academic performance. However, the lower-rated statement, "The 

flipped learning approach has increased my engagement during class sessions" suggests potential challenges, 

such as students' perceptions or pre-class task completion, as noted by Cevikbas (2022). While the flipped 

learning approach positively influenced engagement, Zhao et al. (2021) and Harrison (2023) emphasize the 

importance of refining instructional design, incorporating structured activities, and addressing motivational 

challenges to maximize its effectiveness. These findings advocate for the careful integration of flipped learning 

methodologies to enhance student engagement and learning outcomes. 

Table 3.3.1.11. Impact on the Respondents’ Engagement in Statistics on Flipped Learning Approach. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

The flipped learning approach has increased my 

engagement during class sessions. 

4.31 Agree 

I feel more active and involved in my learning 

process with flipped learning. 

4.69 Strongly Agree 

I participate more in class discussions due to the 

preparation required in the flipped learning 

approach. 

4.50 Agree 

Grand Weighted Mean 4.50 Agree 

Impact on the Respondents’ Motivation using Flipped Learning Approach 

As reflected in Table 3.3.2.12, result show that most of the statements on the impact on the respondents’ 

motivation using flipped learning approach are interpreted as agree.  The statement with the highest weighted 

mean is “Flipped learning has made the subject matter more interesting and engaging for me” this statement 

has a weighted mean of 4.37 with a corresponding verbal interpretation of agree. On the other hand, the statement 

with the lowest weighted mean is “The flipped learning approach has motivated me to prepare more effectively 

for classes.” this statement has a weighted mean of 4.06 with a corresponding verbal interpretation of agree.  
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The impact on the respondents’ motivation using flipped learning approach has a grand weighted mean of 4.19 

with a corresponding verbal interpretation of agree. This implies that flipped learning approach has a positive 

impact towards the respondents’ motivation in Statistics. 

The results in Table 3.3.2.12, which indicate that the flipped learning approach positively impacts respondents’ 

motivation in Statistics, align with the findings of several studies on flipped learning pedagogy. The highest-

rated statement, "Flipped learning has made the subject matter more interesting and engaging for me," reflects 

Cevikbas (2022) and Zhao et al. (2021), who highlighted that flipped learning enhances conceptual 

understanding and engages students cognitively and emotionally. The grand weighted mean of 4.19, interpreted 

as "agree," supports the notion that flipped learning fosters motivation by making learning more interactive and 

relevant, as also noted by Lo and Hew (2020). However, the lower-rated statement, "The flipped learning 

approach has motivated me to prepare more effectively for classes," suggests that while students generally find 

flipped learning motivating, pre-class preparation may still pose a challenge, as observed by Cevikbas (2022) in 

cases where students had negative perceptions or did not complete preparatory tasks. This underscores the 

importance of refining instructional design, incorporating engaging pre-class materials, and addressing student 

perceptions to maximize the motivational benefits of flipped learning, as recommended by Harrison (2023) and 

Zhao et al. (2021). 

Table 3.3.2.12. Impact on the Respondents’ Motivation in Statistics on Flipped Learning Approach. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

The flipped learning approach has motivated me to 

prepare more effectively for classes. 

4.06 Agree 

I feel more motivated to learn independently outside 

of class due to the flipped learning method. 

4.12 Agree 

Flipped learning has made the subject matter more 

interesting and engaging for me. 

4.37 Agree 

Grand Weighted Mean 4.19 Agree 

Impact on the Respondents’ Comprehension using Flipped Learning Approach 

As reflected in Table 3.3.3.13, result show that most of the statements on the impact on the respondents’ 

comprehension using flipped learning approach are interpreted as agree. The statement with the highest weighted 

mean is “I find it easier to retain information learned through the flipped learning method.” this statement has 

a weighted mean of 4.44 with a corresponding verbal interpretation of agree. On the other hand, the statement 

with the lowest weighted mean is “I have a better understanding of the course material through the flipped 

learning approach.” this statement has a weighted mean of 4.13 with a corresponding verbal interpretation of 

agree.  

The impact on the respondents’ comprehension using flipped learning approach has a grand weighted mean of 

4.37 with a corresponding verbal interpretation of agree. This implies that flipped learning approach has a 

positive impact towards the respondents’ comprehension in Statistics. 

The results in Table 3.3.3.13 highlight the positive effects of the flipped learning approach on respondents’ 

comprehension of Statistics, aligning with previous studies that emphasize the benefits of this teaching method. 

The highest-rated statement, “I find it easier to retain information learned through the flipped learning method,” 

received a weighted mean of 4.44, consistent with Zhao et al. (2021), who found that flipped learning enhances 

students’ conceptual understanding through its structured combination of pre-class and in-class activities. 

Similarly, the overall weighted mean of 4.37 reinforces the idea that flipped learning significantly improves 

comprehension by promoting deeper engagement with course material, as noted by Cevikbas (2022). However, 

the slightly lower rating for the statement, “I have a better understanding of the course material through the 
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flipped learning approach,” points to potential challenges, such as ensuring students are adequately prepared 

for class. This preparation is critical for maximizing the benefits of flipped learning, as highlighted by both 

Cevikbas (2022) and Harrison (2023). These findings underscore the importance of integrating interactive and 

well-designed pre-class tasks while promoting peer interactions, as recommended by Lo and Hew (2020), to 

further enhance comprehension in flipped classroom settings. 

Table 3.3.3.13. Impact on the Respondents’ Comprehension in Statistics on Flipped Learning Approach. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

I have a better understanding of the course 

material through the flipped learning approach. 

4.13 Agree 

The flipped learning approach allows me to grasp 

difficult concepts more effectively. 

4.25 Agree 

I find it easier to retain information learned 

through the flipped learning method. 

4.44 Agree 

Grand Weighted Mean 4.37 Agree 

Impact on the Respondents’ Engagement in Teacher-Centered Approach 

As reflected in Table 3.3.4.14, result shows that most of the statements on the impact on the respondents’ 

engagement using teacher-centered approach are interpreted as agree.  The statement with the highest weighted 

mean is “I find it easy to follow along with the teacher’s instruction in a teacher-centered environment.” this 

statement has a weighted mean of 4.19 with a corresponding verbal interpretation of agree. On the other hand, 

the statement with the lowest weighted mean is “I am consistently engaged during class sessions in the teacher-

centered approach” this statement has a weighted mean of 3.94 with a corresponding verbal interpretation of 

agree.  

The impact on the respondents’ engagement using teacher-centered approach has a grand weighted mean of 4.06 

with a corresponding verbal interpretation of agree. This implies that flipped learning approach has a positive 

impact towards the respondents’ engagement in Statistics. 

The results in Table 3.3.4.14, showing a positive impact of the teacher-centered approach on respondents’ 

engagement in Statistics, align with research emphasizing the benefits of structured instruction. The highest-

rated statement, "I find it easy to follow along with the teacher’s instruction in a teacher-centered environment" 

with a weighted mean of 4.19, highlights the clarity provided by teacher-centered methods, as noted by Muganga 

and Ssenkusu (2019). However, the lower rating for "I am consistently engaged during class sessions in the 

teacher-centered approach" with weighted mean of 3.94, reflects a limitation in maintaining sustained 

engagement, which Murphy et al. (2021) attribute to a lack of interactive elements. While the grand weighted 

mean of 4.06 supports the overall effectiveness of this approach, integrating strategies such as guided discussions 

and questioning, as suggested by Kiernan and Lotter (2019), could enhance engagement further by fostering 

higher-order thinking and collaboration. 

Table 3.3.4.14. Impact on the Respondents’ Engagement in Statistics on Teacher-Centered Approach. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

I am consistently engaged during class sessions 

in the teacher-centered approach. 

3.94 Agree 

The teacher-centered approach keeps me 

focused and attentive during lessons. 

4.06 Agree 
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I find it easy to follow along with the teacher’s 

instruction in a teacher-centered environment. 

4.19 Agree 

Grand Weighted Mean 4.06 Agree 

Impact on the Respondents’ Motivation in Teacher-Centered Approach 

As reflected in Table 3.3.5.15, result shows that most of the statements on the impact on the respondents’ 

motivation using teacher-centered approach are interpreted as agree.  The statement with the highest weighted 

mean is “The teacher-centered approach encourages me to perform well academically.” this statement has a 

weighted mean of 4.37 with a corresponding verbal interpretation of agree. On the other hand, the statement with 

the lowest weighted mean is “The teacher-centered approach motivates me to attend classes regularly.” this 

statement has a weighted mean of 4.06 with a corresponding verbal interpretation of agree.  

The impact on the respondents’ motivation using teacher-centered approach has a grand weighted mean of 4.19 

with a corresponding verbal interpretation of agree. This implies that flipped learning approach has a positive 

impact towards the respondents’ motivation in Statistics. 

The results in Table 3.3.5.15 indicate that the teacher-centered approach positively impacts respondents’ 

motivations in Statistics, as reflected by the grand weighted mean of 4.19, interpreted as agree. The highest-rated 

statement, "The teacher-centered approach encourages me to perform well academically" with a weighted mean 

of 4.37, aligns with Muganga and Ssenkusu's (2019) findings that structured teacher-centered methods, such as 

lectures and guided instruction, promote academic performance by providing clear and focused content delivery. 

However, the lower rating for "The teacher-centered approach motivates me to attend classes regularly" with a 

weighted mean of 4.06, suggests room for improvement in fostering consistent class attendance. Murphy et al. 

(2021) highlight the potential for integrating interactive components, such as questioning and discussion, to 

enhance student engagement and intrinsic motivation, indicating that blending teacher-centered strategies with 

active, student-centered elements could further bolster motivation. 

Table 3.3.5.15. Impact on the Respondents’ Motivation in Statistics on Teacher-Centered Approach. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

The teacher-centered approach motivates me to 

attend classes regularly. 

4.06 Agree 

I feel more motivated to learn when the teacher 

leads the instruction in the classroom. 

4.12 Agree 

The teacher-centered approach encourages me to 

perform well academically. 

4.37 Agree 

Grand Weighted Mean 4.19 Agree 

Impact on the Respondents’ Comprehension in Teacher-Centered Approach 

As reflected in Table 3.3.6.16, result shows that most of the statements on the impact on the respondents’ 

comprehension using teacher-centered approach are interpreted as agree. There are two (2) statements with the 

highest weighted mean; “I have a strong understanding of the course material when it is presented through the 

teacher-centered approach.” and “The teacher-centered approach helps me grasp complex concepts 

effectively.” these statements has a weighted mean of 4.13 with a corresponding verbal interpretation of agree. 

On the other hand, the statement with the lowest weighted mean is “I am confident in my ability to retain 

information learned through teacher-led instruction.” this statement has a weighted mean of 4.0 with a 

corresponding verbal interpretation of agree.  
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The impact on the respondents’ comprehension using teacher-centered approach has a grand weighted mean of 

4.08 with a corresponding verbal interpretation of agree. This implies that flipped learning approach has a 

positive impact towards the respondents’ comprehension in Statistics. 

The results in Table 3.3.6.16 reveal that the teacher-centered approach positively impacts respondents’ 

comprehensions in Statistics, with a grand weighted mean of 4.08, interpreted as agree. The highest-rated 

statements, “I have a strong understanding of the course material when it is presented through the teacher-

centered approach” and “The teacher-centered approach helps me grasp complex concepts effectively” both 

with a weighted mean of 4.13, align with Muganga and Ssenkusu's (2019) assertion that teacher-centered 

methods, such as structured lectures and guided instruction, provide clarity and facilitate understanding of 

complex topics. The slightly lower rating for “I am confident in my ability to retain information learned through 

teacher-led instruction” with a weighted mean of 4.0, suggests that retention confidence might benefit from 

integrating active learning components. Murphy et al. (2021) emphasize the value of instructional strategies, 

including discussions and interactive questioning, to foster higher-order thinking and comprehension. Thus, 

blending teacher-centered approaches with elements that encourage student engagement and reflection may 

further enhance comprehension outcomes. 

Table 3.3.6.16. Impact on the Respondents’ Comprehension in Statistics on Teacher-Centered Approach. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

I have a strong understanding of the course 

material when it is presented through the teacher-

centered approach. 

4.13 Agree 

The teacher-centered approach helps me grasp 

complex concepts effectively. 

4.13 Agree 

I am confident in my ability to retain information 

learned through teacher-led instruction. 

4.0 Agree 

Grand Weighted Mean 4.08 Agree 

Strengths and Weaknesses of Flipped Learning Approach in Teaching Statistics 

Strengths of Flipped Learning Approach in Teaching Statistics 

As reflected in Table 3.4.1.17, result show that most of the statements in the strengths of flipped learning 

approach in teaching statistics are interpreted as agree. The statement with the highest weighted mean is “The 

flipped learning approach gives me more opportunities for active learning.” this statement has a weighted mean 

of 4.44 with a corresponding verbal interpretation of agree. On the other hand, there are two (2) statements with 

the lowest weighted mean; “The flipped learning approach allows me to learn at my own pace.” and “I 

appreciate the ability to review course materials before class through the flipped learning method.” both of the 

statements have a weighted mean of 4.19 with a corresponding verbal interpretation of agree.  

The strengths of flipped learning approach in teaching statistics have a grand weighted mean of 4.27 with a 

corresponding verbal interpretation of agree. This implies that flipped learning approach is an effective method 

in teaching Statistics. 

The findings in Table 3.4.1.17 reveal that the flipped learning approach is widely perceived as an effective 

method for teaching Statistics, with a grand weighted mean of 4.27, indicating overall agreement. The highest-

rated statement, “The flipped learning approach gives me more opportunities for active learning,” with a 

weighted mean of 4.44, supports Yorganci's (2020) conclusion that this method fosters greater engagement and 

active participation. Similarly, Farmus et al. (2020) emphasize the flipped approach’s potential to enhance 

learning outcomes in Statistics. Although the two lowest-rated statements; “The flipped learning approach 

allows me to learn at my own pace” and “I appreciate the ability to review course materials before class through 
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the flipped learning method”, received slightly lower scores of 4.19, they still highlight the flexibility and 

preparatory benefits of this approach. This aligns with Hung et al.'s (2020) observation that advancements in 

asynchronous and synchronous tools enhance accessibility and adaptability in flipped classrooms. Overall, these 

findings underscore the effectiveness of flipped learning in creating a more interactive, student-centered, and 

flexible learning experience in Statistics. 

Table 3.4.1.17. Strengths of Flipped Learning Approach in Teaching Statistics. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

The flipped learning approach allows me to learn 

at my own pace. 

4.19 Agree 

I appreciate the ability to review course materials 

before class through the flipped learning method. 

4.19 Agree 

The flipped learning approach gives me more 

opportunities for active learning. 

4.44 Agree 

Grand Weighted Mean 4.27 Agree 

Weaknesses of Flipped Learning Approach in Teaching Statistics 

As reflected in Table 3.4.2.18, result show that most of the statements in the weaknesses of flipped learning 

approach in teaching statistics are interpreted as neutral. The statement with the highest weighted mean is “The 

flipped learning approach requires too much self-discipline for me to stay on track.” this statement has a 

weighted mean of 3.94 with a corresponding verbal interpretation of agree. On the other hand, the statement with 

the lowest weighted mean is “I find it difficult to keep up with the preparation required before class in the flipped 

learning approach.” this statement has a weighted mean of 3.44 with a corresponding verbal interpretation of 

neutral. 

The weaknesses of flipped learning approach in teaching statistics have a grand weighted mean of 3.62 with a 

corresponding verbal interpretation of agree. This implies that some students struggle with self-directed learning. 

The findings in Table 3.4.2.18 highlight the challenges associated with the flipped learning approach in teaching 

Statistics, with a grand weighted mean of 3.62, interpreted as "agree." This suggests that some students struggle 

with the demands of self-directed learning. The highest-rated statement, “The flipped learning approach requires 

too much self-discipline for me to stay on track,” with a weighted mean of 3.94, aligns with Hung et al.'s (2020) 

observation that asynchronous learning demands strong self-regulation, as students must independently manage 

their preparation and pacing. Meanwhile, the lowest-rated statement, “I find it difficult to keep up with the 

preparation required before class in the flipped learning approach,” with a weighted mean of 3.44, reflects the 

difficulty of balancing pre-class preparation with other responsibilities, highlighting the need for more structured 

support. While Yorganci (2020) and Farmus et al. (2020) emphasize the potential of flipped learning to improve 

educational outcomes, these findings suggest that additional support mechanisms such as synchronous 

interactions, regular feedback, or guided preparation may be necessary to overcome the challenges of self-

directed learning and promote equitable engagement for all students. 

Table 3.4.2.18. Weaknesses of Flipped Learning Approach in Teaching Statistics. 

STATEMENTS WEIGHTED MEAN VERBAL INTERPRETATION 

I struggle with the independent learning aspect 

of the flipped learning approach. 

3.50 Neutral 

The flipped learning approach requires too 

much self-discipline for me to stay on track. 

3.94 Agree 
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I find it difficult to keep up with the 

preparation required before class in the flipped 

learning approach. 

3.44 Neutral 

Grand Weighted Mean 3.62 Agree 

Difference between the pre-test and post-test scores in Flipped Learning Approach 

As seen in Table 3.5.19, the computed p-value is less than the 0.05 level of significance. This implies that there 

is a significant difference between the pre-test and post-test scores of the students in terms of flipped learning 

approach. 

The findings in Table 3.5.19, which reveal a significant improvement in students’ post-test scores compared to 

their pre-test scores when using the flipped learning approach, align with the studies of Makruf et al. (2021) and 

Putri et al. (2019). Makruf et al. found that students in flipped classrooms significantly outperformed those in 

traditional settings, while Putri et al. reported notable gains in post-test performance. These results highlight the 

effectiveness of the flipped learning approach in boosting student performance, likely due to its emphasis on 

active learning and opportunities for self-paced preparation. Similarly, the present study confirms that the flipped 

learning method promotes substantial academic improvement, reinforcing its value in teaching Statistics and 

other subjects. 

Table 3.5.19. Difference between the pre-test and post-test scores in Flipped Learning Approach. 

p-value Degree of Freedom Level of significance 

0.001∗ 31 0.05 

*Significant   

Difference between the pre-test and post-test scores in Teacher-Centered Approach 

As seen in Table 3.6.20, the computed p-value is less than the 0.05 level of significance. This implies that there 

is a significant difference between the pre-test and post-test scores of the students in terms of teacher-centered 

approach. 

The results in Table 3.6.20, which reveal a significant improvement in students' post-test scores compared to 

their pre-test scores under the teacher-centered approach, align with Ashworth's (2021) study, where a low p-

value indicated meaningful differences in learning outcomes between groups. This suggests that the teacher-

centered approach had a positive impact on students' performance, echoing Ashworth's findings of significant 

improvements in the treatment group. Similarly, Dejene (2020) observed a preference for teacher-dominated 

methods among participants, highlighting the continued effectiveness of traditional teaching approaches. The 

present findings confirm that teacher-centered methods can yield measurable academic gains, demonstrating 

their ability to improve comprehension and performance, even amid discussions about the engagement benefits 

of alternative teaching strategies. 

Table 3.6.20. Difference between the pre-test and post-test scores in Teacher-Centered Approach. 

p-value Degree of Freedom Level of significance 

0.001∗ 31 0.05 

*Significant   
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Difference between the post-test scores in Flipped Learning Approach and Teacher-Centered Approach 

As seen in Table 3.7.21, the computed p-value is less than the 0.05 level of significance. This implies that there 

is a significant difference between the post-test scores in Flipped Learning Approach and Teacher-Centered 

Approach. 

The significant difference in post-test scores between the Flipped Learning Approach and the Teacher-Centered 

Approach, as shown in Table 3.7.21, aligns with findings by Dervić et al. (2018) and Busa et al. (2024). Dervić 

et al. observed that the teacher-centered approach was more effective in fostering conceptual understanding, 

while the flipped learning approach excelled in solving quantitative problems, highlighting the unique strengths 

of each method. Similarly, Busa et al. reported significant post-test improvements for both approaches, with the 

flipped learning approach demonstrating more consistent gains. These findings suggest that while each method 

has distinct advantages, combining elements of both could better address diverse learning needs and maximize 

student achievement. 

Table 3.7.21. Difference between the post-test scores in Flipped Learning Approach and Teacher-Centered 

Approach. 

p-value Degree of Freedom Level of significance 

0.00∗ 31 0.05 

*Significant   

CONCLUSION  

The study found a significant and large improvement in students’ mathematical skills in Statistics using either 

Flipped Learning Approach or Teacher-Centered Approach. The improvement is most apparent on Statistics 

lesson namely; measures of central tendency, variability: quartiles, standard deviation, probability, permutation, 

and combination. 

These positive findings of this study on Flipped Learning Approach are hoped to provide teachers in Mindanao 

State University – Lanao del Norte Agricultural College an alternative approach in teaching Statistics and gives 

the opportunity to broaden and enhance their pedagogy skills. The innovative quality in Flipped Learning 

Approach could be helpful in improving the students’ mathematical skills regardless of the type and level of 

learners, as most students in the study showed an improvement and positive experience with this method than 

the Teacher-Centered Approach. 

Therefore, Flipped Learning Approach can help teachers maximize student learning by accommodating diverse 

needs and preferences, allowing for more personalized and interactive learning experiences. 
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