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Abstract 

 

This study aims to determine the effectiveness of flipped instruction in 

teaching science among Grade 10 students. A mixed-method is used to analyze the 

performance and attitude of the students between flipped instruction and the traditional 

instructions. An unpaired t-test determined the significant difference in the students' 

mean gain performances between the control and experimental groups. The findings 

showed a significant improvement in the students' performance and attitude in flipped 

instruction. The pre-test revealed that students had less prior knowledge of the science 

topic and got lower scores. However, after integrating flipped instruction in teaching 

science, the student's performance improved, and they gained a high post-test scores. 

Students became more confident and motivated during class activities and developed a 

sense of interest and readiness for the science lessons. Hence, students learn better in 

flipped instruction than in the traditional approach to teaching. 
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1. Introduction 

 

          The growing availability of media resources changes teaching and learning, as 

well as emphasizing the need to finding satisfactory and appropriate mode of materials 

and instruction. Indeed, the approach of teaching has shifted from traditional to the 

modern way of teaching in which the very thrust is the learner-centered approach and 

the integration of Information and Communication Technology (ICT) both for teachers 

and students’ instructional activities. Hence, a teacher should utilize various approaches 

for the students to learn in the classroom (Casem, 2016).   

          One of the emerging teaching strategies that subscribes to the new paradigm in 

teaching that highlights the use of modern technology and programs is the Flipped 

Instruction in which students are introduced to pre-recorded concepts outside of the 

traditional instructional space (Bergmann & Sams, 2012; Fulton, 2012).  The use of 

flipped instruction as an alternative to traditional learning environments has been 

increasingly attracting the attention of researchers and educators.  Further, flipped 

instruction enables teachers to shift from teacher-driven to student-centered learning; 

hence, outcomes-based education is emphasized where students are responsible for their 

own learning and the teacher acts as guide-on-the-side.  This complements the K-to-12 

curriculum that promises to champion ICT among basic education students. Flipped 

instruction has been increasingly known due to the advancement in the technological 

tools: interactive videos, in-class activities and video conference systems (Cabi, 2018). 

It is even asserted that flipped instruction is the best model of using technology in 

education to create effective teaching environment at school (Hamdan et al., 2013). 

Studies about flipped instruction appear in different disciplines including information 

systems, engineering, sociology and humanities, mathematics education, and English 

composition (Cabi, 2018). 

          The researcher conducted the study in order to find other teaching strategies and 

assess the effectivity of flipped instruction in teaching Science 10 on the academic 

performance of students. 

 

1.2 Objectives of the Study 

 

          This study focused on determining the effectiveness of flipped instruction as a 

teaching method among grade 10 science students. Specifically, it answers the following 

questions: 

1. What is the performance in the pre-test and post-test of students subjected to 

traditional and flipped instruction?  

2. Is there a significant difference in the mean gain between the students subjected to 

traditional and flipped instruction?  

3. What is the students’ attitude towards the utilization of flipped instruction? 
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2. REVIEW OF RELATED LITERATURE 

 

2.1 The Flipped Instruction 

 

          Flipped instruction is a pedagogical approach in which the learning is student-

centered rather than teacher-centered, mediated by technology (Reyna & Meier, 2015). 

It allows the transformation of transmissible lectures into a program of pre-class 

preparation, in-class tasks, and post-class work (Abeysekera & Dawson, 2015). Flipped 

instruction is another form of blended learning where students are introduced to an 

online presentation using new material outside of class. Students watch pre-recorded 

videos at home as instructed by the teacher and then come to school to do the homework 

armed with questions and at least some background knowledge (Bergmann & Sams, 

2016).  

          The Flipped Learning Network defines flipped instruction as the pedagogical 

approach with direct instructions from group to individual learning space to make a 

dynamic and interactive learning environment. The teacher guides students to apply 

concepts and engage creatively in the subject matter. Similarly, Saunders (2014) cited 

in his study that flipped instruction involves flipping the traditional classroom 

instruction.  

          Ahmed and Ouda (2016) expanded that teacher-to-student and student-to-student 

interaction is the highly significant feature of flipped instruction. Furthermore, one-on-

one contact with every student is the best advantage. It is a mixture of direct instruction 

with inquiry-based learning, which permits more time to develop 21st-century skills: 

critical thinking and problem solving, creativity and innovation, collaboration, and self-

direction (Framework for 21st Century Learning, 2010). 

          In support, evidence has suggested that students, in most cases, have a preference 

for flipped instruction over the traditional lecture style. It was discovered that flipped 

classrooms have advanced and restored the fun in teaching students accomplishing 

academic gains, educators, and professors. Moreover, its advantage is using the 

language of today's students, who have become accustomed to using the web and social 

media for information and interaction (Bergmann & Sams, 2012). A pedagogical 

approach is direct instructions from group to individual learning space to make a 

dynamic and interactive learning environment. 

 

2.2 Advantage of Flipped Instruction  

 

          Herreid and Schiller (2013), as cited by Camiling (2017), mentioned that flipped 

learning results in the achievement of the learning outcomes. Interestingly, flipped class 

inverts typical class content acquisition and application to gain necessary knowledge 

through the instructor's guide to actively, interactively clarify and apply the knowledge 
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during class. A similar note (Clark, 2013) that the students are more actively involved 

in the flipped classroom than in the traditional environment.  

An inverted classroom means traditional events occur inside and outside the classroom 

and vice versa. This is the first study to introduce the idea of employing multimedia and 

the World Wide Web as a substitute for lectures (Ahmed & Ouda 2016). The idea 

behind the reverse classroom is to allow students to study the materials at home and do 

the homework assignments with the support of the educators in the classroom. Studies 

claim that this method is excellent for any individual learning style (Lage et al. 2000). 

          The flipped classroom is very effective in attaining the learning outcomes, as 

assured by many researchers. Every student in the class is necessary to integrate the pre-

class and in-class to increase the understanding of the course matters, assessments, 

responses, or adjustments. The reason is for the students to be more responsible in their 

obligations and participate in the class more dynamically. The outcomes can be 

increased along with self-efficacy. Doing assignment as seat works provide educators 

better insight into student difficulties and learning styles (Ahmed & Ouda, 2016).  

          Teachers who use flipped classrooms have time to work individually with 

students (Steed, 2012) as cited by (Calamlam, 2016). In addition, various studies 

suggest that the benefits of flipped instruction, especially in the emergence of outline 

technology, could make e-learning possible (Calamlam, 2016). The approach promotes 

one-to-one interactions and discussions with students in classrooms. Another study 

suggests that classroom time will be spent working through problems, advancing 

concepts, and engaging in collaborative learning with flipped classrooms (Tucker, 

2012). Furthermore, Flipped Learning Network suggests that in a flipped classroom, the 

teacher moves taxonomy lower levels outside of the class to work on mastering 

concepts, pause, rewind, and review the lessons at any time (Arfstrom, 2013). 

          A recent study suggested that flipped instruction offers students opportunities to 

leverage their prior knowledge and the new knowledge under investigation to generate 

multiple methods for solving a problem (Song and Kapur, 2017). Flipped instruction 

works because the videos can be paused, rewatched, or fast-forwarded (Rosiene, & 

Rosiene, (2015). Further, one study reported significant improvements in students' 

scores in flipped instruction compared to student scores in the traditional classroom. 

Hence, flipped instruction positively affects students' performance (Sahin, Zeytuncu, & 

Cavlazoglu, 2015). Further, students are more active in the classroom because they have 

gained the knowledge and understanding of the concepts and facts before learning 

(Paristiowati et al., 2017). Using flipped instruction increases students' motivation and 

improves students' learning in Science (Davies, Dean, & Ball, 2013). 

          Moreover, flipped classroom motivates collaborative work. Likewise, Evseeva & 

Solozhenko (2015) found that it improves students' academic performance. Similarly, 

Flumerfelt & Green (2013), cited by Farrah 2018 reported that flipped classrooms 
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created more instructional time overall by providing students with a task they enjoyed 

and could control, deciding when and where to listen to the daily lectures. 

          The potential influence of flipped instruction is directed at the consequences of 

preparing learners with direct instruction before taking delivery of in-class instruction. 

Ahmed (2016) stated that students are well-informed for active learning tasks before the 

class. Flipped classroom promotes more learner autonomy and self-direction. Moreover, 

participants have considered flipped classrooms exciting, motivating, and engaging 

(Farrah, 2018). 

 

2.3 Attitude of students towards flipped instruction 

 

          The study by Malto et al. (2018) stated that exposure to flipped instruction 

developed a more positive attitude in students, resulting in a more robust understanding 

of concepts as reflected in their performances. Flipped instruction allowed the students 

to be participative in class and articulate their ideas during small group discussions. Hao 

(2014) factor analysis revealed that four types of attitudes in the flipped classroom had 

above-the-average levels considering the four factors: student engagement, learning 

strategies, learner control, and task orientation. Moreover, Nouri (2016) found that 

majority of the students had a positive attitude towards flipped classrooms which was 

strongly correlated to perceptions of increased motivation, engagement, increased 

learning, and practical learning. It was also found that students in flipped classrooms 

reported greater course satisfaction than those in lecture-based courses. 

          Chao et al. (2015) found that students learning attitudes, motivation, and self-

evaluation were enhanced. Hence, flipped learning approach has a positive effect on the 

effect of learning. In their study, Lo and Hew (2017) revealed that the flipped classroom 

approach in K-12 Education yielded a neutral or positive impact on student achievement 

against traditional teaching. Further, only a few studies reported that students performed 

significantly better in the traditional classroom than in the flipped classroom in the 

published research. 

  

3. METHODOLOGY 

 

          This study is a mixed-method using experimental and descriptive research design. 

The researcher wanted to know if there was an improvement in students' performance 

in the utilization of flipped instruction and if the students had a positive attitude towards 

the Flipped Instruction. Thirty (30) respondents in the experimental group and thirty 

(30) respondents in the control group were randomly selected with almost the same 

average grades.   

          For the first set of questionnaires, the researcher used the personally developed 

Pre-test/Post-test, which the three experts validated. A thirty (30) item test included 
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measuring the skills about chemical equations, balancing chemical equations, types of 

chemical reaction, the law of conservation of mass, and collision theory. The Adapted 

Cognitive Process Dimensions (Remembering, Understanding, Applying, Analyzing, 

Evaluating, and Creating) format test was followed for the pre-test and post-test. The 

second set consisted of twelve (12) statements on the students' attitude towards flipped 

instruction strategy. In answering the survey questionnaires, the four-point Likert Scale 

anchored to the scale developed by Rensis Likert with corresponding descriptions was 

used, such as  

4 – Strongly Agree, 3 – Agree, 2 – Disagree, 1 – Strongly Disagree. 

 

          The researcher used descriptive statistics, which include the mean, standard 

deviation, frequency distribution, and percentage, as statistical tools in determining the 

performances of the experimental and control group and determining the students' 

attitude toward the flipped instruction. The following scale and interpretation are used 

to identify the performance in the pre-test and post-test of students subjected to 

traditional and flipped instruction. 

 

Score Range    Interpretation 

     25-30       Outstanding 

     19-24              Very satisfactory 

     13-18       Satisfactory 

      7-12     Fairly Satisfactory (Passed) 

      0-6           Did not meet Expectation (Failed) 

 

On the students’ attitude towards the utilization of flipped instruction, the 

following scale and interpretation was used: 

Mean Range Scale          Description                        Interpretation 

3.50 – 4.00    4        Strongly Agree              Strong Positive Attitude 

2.50 – 3.49    3             Agree                          Positive Attitude 

1.50 – 2.49    2          Disagree                        Negative Attitude 

1.00 – 1.49    1   Strongly Disagree          Strong Negative Attitude 

 

Finally, to answer the significant difference between the mean gain of the experimental 

and control group. An unpaired T-test is used at a 0.05 level of significance.  
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4. RESULTS AND DISCUSSIONS 

4.1 Performance of Students in the Traditional Method (control group) 

 

          The pre-test and post-test performance in Science of the control group are 

presented in Tables 1 and 2. Each table shows the frequency, percentage distribution, 

mean and standard deviation. 

          Table 1 shows the frequency distribution of scores of the control group on the 

pre-test. The majority of the students’ scores, 67%, ranged from 0-6 in their pre-test 

with failure description, and 33% with a score range 7-12 achieved fairly satisfactory. 

The average pre-test performance of students in Science under the Control Group is 

5.70, with the standard deviation of 1.489 described as “did not meet expectation” or 

“failed.” This result means that the students have less prior knowledge of chemical 

reactions. 

 

Table 1 Pre-test Frequency Distribution of Scores of Students subjected to Traditional 

method   

Score Range f  f %  Description 

25-30  0  0 

19-24  0  0 

13-18  0  0 

7-12  10  33                 Fairly Satisfactory (Passed) 

0-6  20  67                did not meet expectation (Failed) 

Total  30  100.00 

Mean  5.70 

Sd  1.489  

 

Legend: 

Score Range    Description Score Range    Description   

 25 – 30                 Outstanding     7 – 12    Fairly Satisfactory (Passed) 

19 – 24             Very Satisfactory     0 – 6          Did not meet expectation (Failed) 

13 – 18    Satisfactory 

 

          Table 2 shows the frequency distribution of scores of the control group in the 

post-test. Results showed that 67% of the students’ scores, range 7-12, were described 

as fairly satisfactory, and only 2 or 6% did not meet expectations or failed. Further, the 

average post-test performance of the students with a mean of 10.80 and a standard 

deviation of 2.905 is described as “fairly satisfactory” or “passed.” This indicates that 

the students have quite improvements in their gained knowledge. Moreover, after the 
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group of students had been taught Science utilizing the traditional teaching method, they 

were found to improve and gain knowledge. 

 

Table 2 Frequency Distribution of Scores of Control Group on Posttest  

Score Range f  f %  Description   

25-30  0  0 

19-24  0  0 

13-18  8  27         

7-12  20  67      Fairly Satisfactory (Passed) 

0-6  2  6        did not meet expectation (Failed) 

Total  30  100.00 

 Mean  10.8 

Sd  2.905  

  

Legend: 

Score Range    Description Score Range    Description   

 25 – 30                 Outstanding     7 – 12    Fairly Satisfactory (Passed) 

19 – 24             Very Satisfactory     0 – 6          Did not meet expectation (Failed) 

13 – 18    Satisfactory 

 

4.2 Performance of Students Subjected to Flipped Instruction (experimental 

group) 

The pre-test and post-test performances in Science of the students subjected to 

the flipped instruction are presented in Table 3 and Table 4 below. The tables illustrate 

the frequency, percentage distribution, mean (  ), and standard deviation. 

 

Table 3 Frequency Distribution of Scores of Experimental Group on Pretest  

  

Score Range f  f %       Description  

25-30  0  0 

19-24  0  0 

13-18  0  0 

7-12  6  20           Fairly Satisfactory (Passed) 

0-6  24  80 did not meet expectation (Failed) 

Total  30  100.00 

Mean  5.63 

Sd  1.520  
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Legend: 

Score Range    Description Score Range    Description   

 25 – 30                 Outstanding     7 – 12    Fairly Satisfactory (Passed) 

19 – 24             Very Satisfactory     0 – 6          Did not meet expectation (Failed) 

13 – 18    Satisfactory 

 

          Table 3 above shows the frequency distribution of scores in pretest under 

experimental group where 80% of the students did not meet expectations or failed in 

their pretest and only 6 or 20% of the students passed the pretest with score range 0-6 

with a description of fairly satisfactory. Moreover, the average pre-test performance of 

students in Science (flipped instruction) is 5.63 with the standard deviation of 1.520 and 

described as “did not meet expectation” or failed. This indicates that 80% of the students 

have retained/know less knowledge about the topic of chemical reaction; knowingly 

that the curriculum is a spiral progression process. 

 

Table 4 Frequency Distribution of Scores of Experimental Group on Posttest  

Score Range  f  f %         Description 

  

25-30   0  0 

19-24   9  30               Very Satisfactory 

13-18   17  57                   Satisfactory 

7-12   4  13            Fairly Satisfactory (Passed) 

0-6   0  0         did not meet expectation (Failed) 

Total   30  100.00 

 Mean   16.80 

 Sd   3.326 

  

Legend: 

Score Range    Description Score Range    Description   

 25 – 30                 Outstanding     7 – 12    Fairly Satisfactory (Passed) 

19 – 24             Very Satisfactory     0 – 6          Did not meet expectation (Failed) 

13 – 18    Satisfactory 

 

          Table 4 shows the frequency distribution of scores in the posttest where 17 or 

57% of the students got a “satisfactory” with a score range of 13-18, and 4 or 13% of 

the students got a score range of 7-12 which is fairly satisfactory or passed. The 

students’ post-test mean is 16.80 with standard deviation of 3.326 which is described as 

“satisfactory” or “passed”. This means that after the intervention of flipped instruction 
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majority of the students in the experimental group have notable improvements in their 

gained knowledge.  

          This agrees with the findings of Song and Kapur in 2017 that flipped instruction 

offers students opportunities to leverage their prior knowledge and the new knowledge 

under investigation to generate multiple methods for solving a problem. 

 

4.3 Difference in the Mean Gain between the Control and the Experimental 

Group  

     
Table 5. Comparison of the Mean Gain between the Control and the Experimental 

Group  

 

Compared        N     Mean    Mean          sd     t-ratio   t-Prob.   Interpretation  

Group                  Difference 

 

 Control            30      5.10                      3.144  

        6.07     -6.888       .000*           Significant 

 Experimental   30     11.17                3.659 

  

*p < .05, Significant at .05 alpha  

 

          Statistically, the test reveals a significant difference in the mean gain performance 

between the control group and the experimental group, t = -6.888, p = .000. This finding 

implies that the students under the experimental group used with flipped instruction 

have better performance in learning science than the control group with traditional 

method of teaching. This agrees with the study of Paristiowati et.al, 2017, that students 

with flipped instruction are more active in the discussion because they have gained the 

knowledge and understanding of the concepts and facts before the classroom learning 

process.  
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4.4 Attitudes of Students towards the Use of Flipped Instruction 

  

Table 6. Mean Scores of Students’ Attitudes towards the use of Flipped Instruction 

     

Item       Mean  Description

  

1. I like the reverse instruction integration because it requires critical thinking.    3.37 Agree 

      
2. I consider watching videos before the class is necessary for the subject.            3.47 Agree 

      

3. I find watching videos before the class stimulating.                 3.60       Strongly Agree 
4. I find the reverse instruction is the latest trend in learning  science.        3.10 Agree 

       

5. I find the reverse instruction integration make learning science easier.               3.33 Agree 
      

6. I like the subject because the knowledge derived can applied in daily life.         3.47 Agree 

       
7. For me, studying with video lectures is worth the time and efforts required.      2.87 Agree 

    
8. I find the traditional way of my teacher’s teaching as the most effective way     2.93 Agree 

    to learn science    

9. Video lectures before the class makes me learn a lot  about science.      3.63      Strongly Agree
                 

10. I like having reverse instruction in learning science because my needs      3.36 Agree  

     are answered.      

11. I am confident that I can solve problems during the class hour because       3.47  Agree 

     I gained much information about the science subject.        

12. Reverse instruction integration in my learning of science encouraged me       3.33  Agree 
     to actively involved in discussion during the class hours. 

           

 

Overall Mean    3.33 Agree 

 

Legend:               Scale    Description         

Interpretation 

3.50 – 4.00  Strongly Agree   Strong Positive Attitude 

2.50 – 3.49        Agree   Positive Attitude 

1.50 – 2.49  Disagree                  Negative Attitude 

1.00 – 1.49             Strongly Disagree     Strong Negative attitude 

 

          The table above shows items 3 and 9 with a mean of 3.60 and 3.63 respectively 

which means that the students have a strong positive attitude towards flipped instruction. 

This means that the students strongly believed that “flipped instruction” gave them a 

stimulating factor which eventually result to more learning in Science. 
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          Further, the rest of the items and the overall mean of 3.33 show that the 

respondents have a positive attitude towards “flipped instruction” that can provide and 

improve students’ learning in Science. These results reinforce the idea of (Davies, et.al., 

2013) which stressed that using flipped instruction increases students' motivation and 

improves students' learning in Science which revealed that flipped instruction motivates 

collaborative work and improves students' academic performance.  

 These findings were affirmed by the revelations of the students’ comments: 

R1: “This time, I liked my teachers’ way of teaching because I can learn more 

about the topic. It is good that the given videos are related to our topic.” 

R2: “I like the reverse very much because I’m confident to solve problems.” 

R3: “I like the reverse instruction because my teacher’s instruction is very 

clear, that’s why I really understand.” 

R4: “I like reverse instruction because it makes me learn easier and it makes 

me understand the topic easily.” 

R5: “I like it because reverse instruction integration requires me to think and 

to study.” 

 

          These quotes from students attest to the study of Ingram, et al. (2014) where the 

learners’ interest and sense of readiness for the lesson are developed. 

         This also affirms the study of (Malto et.al, 2018), that exposure to flipped 

instruction developed a more positive attitude in students, which also resulted in a 

greater improvement of understanding of concepts as reflected in their performances. 

Flipped instruction provided avenues for the students to be participative in class, and to 

articulate their ideas during small group discussions. 

          Generally, this result confirmed the effectiveness of the flipped instruction 

method in teaching Science, especially for the kind of students this generation has, that 

is, millennials. A generation, within which gadgets and ICT tools are part and parcel of 

the life of people. 

 

5. Conclusion 

 

         Based on the result, it can be concluded that there is a positive effect of flipped 

instruction on the performance of Grade 10 students in science as reflected in their 

performances. Students learned better in flipped instruction than the traditional one. 

Further, data shows that the respondents have a positive attitude towards “flipped 

instruction” that can provide and improve students’ learning in Science. Flipped 

instruction increases students’ motivation in learning and makes them more confident 

during class activities which means that learners’ interest and sense of readiness for the 

lesson are developed.  
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          The students liked this teaching strategy for it gives them autonomy, freedom and 

self-direction as to how, when, and where they will learn. It also gives them fun and that 

they learn better and easier because they have better prior knowledge prior before the 

class. Hence, flipped instruction is effective in teaching Science 10. 

 

6. Recommendations 

 

1. School administrators may impose and monitor frequently the creative conduct of 

classroom instruction by their science teachers to use flipped instruction as a teaching 

method.  

 

2. Teachers may consider utilizing flipped instruction by incorporating technology into 

their teaching to achieve better learning outcomes and create better learning 

opportunities for their students. 

 

3. Future researchers may conduct a similar study to determine the effectiveness of 

flipped instruction for different types of learners: high-performing students, low-

performing students for other types of respondents, and experimental research. 

 

4. The curriculum developer may utilize the findings on the students' attitude towards 

flipped instruction in enhancing/designing a flipped classroom with different types of 

learners. 
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