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 The aim of this study is to investigate the effects of the flipped classroom model 

on the academic success and 21st century skills of middle school students in the 

unit of systems in our body. The study was conducted with 6th grade students 

studying in a state school in Istanbul. In the study, an applied study was conducted 

with two experimental groups (n=29) and one control group (n=18). The flipped 

classroom model was applied in experimental groups, and the control group was 

taught in accordance with the curriculum. In the study, a quasi-experimental 

design with a pre-test post-test control group was used, which is one of the 

quantitative research methods. The data of the study were obtained with the 

academic achievement test and the 21st century skills scale. According to the 

results obtained in the study, the academic success of the students differed 

significantly in the classes where the flipped classroom model was applied 

compared to the classes where the current curriculum was applied. In addition, it 

was determined that the flipped classroom model positively developed the 21st 

century skills of the students. 

Keywords 

Attitude 
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Science teaching. 

 

 

Introduction 

 

When the 21st century is analyzed broadly, it becomes evident that the common characteristics of developed 

societies are that they are advanced in science and technology. The aim of developing countries is to focus on 

scientific studies and to keep pace with rapidly advancing technological developments. Adapting to this rapid 

change in technology can only be accomplished by increasing scientific studies, advancing in technology and 

starting production. In order to do all this, there is no other way than to raise generations from kindergarten 

onwards who are critical thinkers, problem solvers, communicators, entrepreneurs and production-oriented, in 

other words, generations who possess 21st century skills. It is necessary to adapt education to technology in order 

to keep up with the development of technology that affects societies in every aspect. (Ashiyan & Salehi, 2016) 

 

With the advancement of technology, the number of teaching methods and techniques using technology in 

education and instruction is rapidly increasing. These new techniques support the training of individuals with 21st 

century skills (Ozturk, 2023). The flipped classroom model, which promotes self-paced learning and in-class 

application, has been recognized as effective for developing 21st-century skills (Tekin, 2020; Staker and Horn, 

2012; Stratton et al., 2020). The Flipped Classroom model is a model in which students learn the subject at their 
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own learning pace with videos before the lesson and reinforce the subject with activities in the classroom. 

 

With the development of educational technologies, digital course contents have been created and online learning 

has become possible without time and location limitations. The combination of face-to-face learning and online 

learning with different applications has led to the emergence of blended learning models. In the flipped classroom 

model, which is one of the blended learning models, the student learns the subject at their own learning pace at 

the time and place of their choice outside the classroom (Butt, 2014); and develops high-level skills with various 

activities during class time. (Yanardağ, 2021). 

 

Natural sciences can be defined as examining, describing, making generalizations and predicting what might 

happen on the basis of all these (Kaptan and Korkmaz, 2001). Therefore, Natural Sciences is the very developing 

technology itself. This situation requires the continuous development and renewal of the Natural Sciences 

curriculum (Ünal, Coştu and Karataş, 2004). Since 2005, the main purpose of the renewed Natural Sciences 

curriculum has been to raise scientifically literate individuals with 21st century skills (Seren and Veli, 2018).  

 

In the changes made in the Natural Sciences Curriculum in 2018, not only changes were made in the learning 

areas but also simplification was made in the learning outcomes. Although the number of learning outcomes has 

been reduced, it has lost its spiral characteristic with its subject organization. Especially in the 2018 'Living Things 

and Life' unit of learning, the spiral relationship is very weak. This makes it difficult for students to understand 

the 'Living Things and Life' units. In the 6th grade 'Systems in Our Body' unit, the number of topics was increased 

and the number of learning outcomes was reduced. The recommended time is not enough because the learning 

outcomes are intensive due to their content. Gürdal (2018) concluded in his study that teachers found the number 

of 6th grade 'Systems in Our Body' unit learning outcomes too high and the time given insufficient. Crowded 

classrooms and an intensive curriculum that needs to be taught in a short time make it difficult for students to 

learn effectively. Traditional models cannot meet the needs of individuals today. In order for efficient learning to 

take place in a limited period of time, it is imperative for students to use in-class and out-of-class time efficiently 

(Boyraz, 2014). Developing information and communication technology has enabled the use of electronic media 

in teaching. With the incorporation of electronic mediums into teaching, the time and space limitations of student-

teacher interaction have been eliminated (Katz, 2002; Trentin, 1997). In other words, developing technology and 

children's relationship with technology led to the adoption of the flipped classroom model (McLaughlin et al., 

2016). Flipped classrooms are environments where students come to the lesson by learning the subject at their 

own learning pace with materials such as videos and animations, and use their learning by structuring their 

learning with activities and problem solving in the lesson (Turan and Göktaş, 2016). 

 

The flipped classroom model was first applied in the 1990s with the “peer education” activity of Eric Mazur, 

Professor of Physics. Students studied and learned the subject together at home and then did their homework in 

the classroom (Özbay and Sarıca, 2019). In the 2000s, the model took its place in the literature as the “flipped 

classroom” method. In 2007, Bergman and Sams, working in a high school, applied the method to help their 

students who had to be absent and discovered the effectiveness of the method. They prepared videos on all subjects 

and published their work in 2011. When Salman Khan, the founder of Khan Academy, mentioned the flipped 
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classroom model in his TED Talk in 2011, the method began to spread in the literature, and the number of studies 

on the flipped classroom model increased rapidly with the Covid-19 pandemic. 

 

In the flipped classroom model, time and space are flipped compared to the traditional method. This situation 

allows students to learn the subject at their own learning pace and to do activities involving high-level skills under 

the guidance of the teacher. Teachers plan the learning to be carried out outside the classroom before the lesson, 

and students learn with the materials given at the time and place of their choice. In the classroom, teachers design 

activities that will develop high-level skills in students and guide students to actively participate in the activities. 

What is important at this point is the suitability and quality of the materials to be used before the lesson. At the 

same time, in-class activities should be carefully planned. When effective planning is done, teaching is 

individualized and the curriculum is taught effectively in a shorter period of time. Students actively use 

technology, become responsible for their own learning, and gain high-level skills such as problem solving, critical 

thinking, and effective use of time. 

 

In the literature, there are many studies showing that traditional methods are not sufficient to raise students with 

high academic achievement in natural sciences and developed 21st century skills, which is the greatest need of 

our age (Karaismailoğlu, 2022; Arslanhan, Bakırcı & Altunova, 2022; Manresa, 2018). This situation leads to the 

search for new methods that will both increase students' success in natural sciences and develop their 21st century 

skills. Studies have shown that methods that actively use technology meet the stated purpose (Arslanhan, 2023; 

Chang & Hwang 2018). The flipped classroom model is one of these methods. When the literature is examined, 

it is seen that the flipped classroom model has been studied at different levels and with different variables 

(Göğebakan Yıldız & Kıyıcı, 2016; Çakır, 2017; Demir, 2018; Yurtlu, 2018; Söndür, 2020; Nacaroğlu, 2020; 

Ünlütürk, 2022; Verim, 2022; Kaya & Yıldırım, 2022; Yılmaz, 2023; Çelebi, 2023; Dixon & Wendt, 2021; 

Oppong et al. 2021; Elian and Hamaidi, 2018; González-Gómez et al., 2016). In addition, many studies have 

examined the effect of the flipped classroom model on students' 21st century skills (Devrim, 2023; Demirel, 2023; 

Bektaş Esen, 2022; Çelebi, 2023; Uçaş, 2023; Kılıç, 2023; Ukzuzoğlu, 2023; Karaaslan, 2023; Chang & Hwang, 

2018; Katauhi et al., 2022). 

 

Ünlütürk and Bakioğlu (2023) stated that students expressed positive opinions about the flipped classroom model 

in their study. In his doctoral dissertation study, Karaaslan (2023) examined the effect of the flipped classroom 

model carried out with interactive learning activities on students' academic achievement, learning retention, 

metacognitive awareness and self-efficacy and proved that there was a significant difference in favor of the 

experimental group in terms of all variables. Ukzuzoğlu (2023) claimed that the flipped classroom model had a 

positive effect on students' achievement and scientific skills and was an effective method in eliminating 

misconceptions. Kılıç (2023) stated that the flipped classroom model had a positive effect on students' taking 

responsibility for learning and perceived self-regulation skills. Arslanhan (2023) examined the opinions of 

students and parents and concluded that the flipped classroom model increased students' participation and peer 

communication, was instructive and permanent, provided self-directed learning, and that parents reported that 

students' willingness to do homework increased, they gained responsibility, and the use of negative technology 

decreased. Kaya and Yıldırım (2022) proved in their study that students better understand the nature of science 
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with the flipped classroom model. Katauhi et al. (2022) investigated the effect of the flipped classroom model on 

scientific skills and stated that the model was very good in improving scientific skills. Oppong et al. (2021), in 

their study on pre-service teachers' learning of IUPAC nomenclature of chemical compounds with the flipped 

classroom model, concluded that the model improved learning. Griffiths et al. (2021) conducted a case study and 

found that beginning teachers can also use the flipped classroom model successfully. 

 

This study aims to contribute to the field in terms of examining the effect of the flipped learning model on 

academic achievement and 21st century skills in middle school students at the same time. The aim of this study is 

to investigate the effect of the flipped classroom model on the academic achievement and 21st century skills of 

middle school students in the Systems in Our Body unit. In line with this purpose, answers to the following 

research questions were sought. 

1. Is there a significant difference between the academic achievement of middle school students in the systems 

in our body unit between the classes taught with the flipped classroom model and the classes taught in 

accordance with the current curriculum? 

2. Is there a significant difference between the 21st century skills of middle school students in the systems in 

our body unit between the classes taught with the flipped classroom model and the classes taught in 

accordance with the current education program? 

 

Method 

Research Method and Design 

 

Quantitative research method was used in the study. Quantitative research is defined as the investigation of events 

and phenomena by collecting quantitative data and analyzing them with numerical techniques. The aim of 

quantitative research methods based on positivist philosophy is to explain information in a cause and effect 

relationship (Ocak, 2019; Türnüklü, 2001). The research design was determined as a quasi-experimental design 

with pre-test post-test control group in order to examine the effects of independent variables on the dependent 

variable. Three 6th grade classes (two experimental and one control) participated in the study. “Systems in Our 

Body Academic Achievement Test” and "21st century Skills Scale" were applied to the experimental and control 

groups as pre and post-tests as quantitative research data collection tools. 

 

Table 1. Research Design 

Pre-test Application Post-test 

❖ Academic Achievement 

Test 

❖ 21st century Skills Scale 

Applied to all groups. 

 

Experimental Group 1 (15 Students) 

Application of Flipped Learning Model ❖ Academic Achievement 

Test 

❖ 21st Century Skills Scale 

Applied to all groups. 

 

Experimental Group 2 (14 Students) 

Application of Flipped Learning Model 

Control Group (18 Students) 

Implementing a model suitable for the 

education program 
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Sample 

 

The study was conducted with three 6th grade classes in a public school in Istanbul. The first experimental group 

consisted of 15 students, the second experimental group consisted of 14 students and the control group consisted 

of 18 students. A total of 47 students, 24 girls and 23 boys, participated in the study. Although the sample size 

was limited to 47 students due to the availability of classes in the selected school, the controlled experimental 

design and robust statistical analysis (ANCOVA) ensure reliable insights into the flipped classroom model’s 

effects. The three 6th-grade classes were selected based on convenience sampling, with two classes assigned to 

the experimental groups to ensure adequate exposure to the flipped classroom model and one class serving as the 

control group. Demographic characteristics of the students are given in Table 2. 

 

Table 2. Distribution of Students by Groups and Gender 

Gender 
Experiment 

Group 1 

Experiment 

Group 2 
Control Group Total 

Female 7 7 10 24 

Male 8 7 8 23 

Total 15 14 18 47 

 

Data Collection Instruments 

 

Academic Achievement Test and 21st Century Skills Scale were used as data collection instruments in the study 

and the data collection instruments are explained below. 

 

Systems in Our Body Unit Academic Achievement Test 

 

The “Systems in Our Body Unit Academic Achievement Test” used in the study was developed by Bolat and 

Karamustafaoğlu (2019). The achievement test, which was developed in accordance with the 6th grade Systems 

in Our Bodies unit of the Science Curriculum, consists of 35 questions consisting of four multiple-choice items. 

For the academic achievement test, each correct question was evaluated as 1 point, and blank and incorrect 

questions were evaluated as 0 points. The evaluation system in which the wrong answer does not take away the 

correct answer was applied. The answers of the students in the control and experimental groups were scored over 

35 points. The mean discrimination (r) of the developed test was 0.486; the mean item difficulty (p) was 0.552; 

and the Kuder Richardson-20 value was 0.885 (Bolat & Karamustafaoğlu, 2019). The academic achievement test 

was used in the study because it has high validity, reliability and is suitable for the achievements of the new 

curriculum. As a result of the reliability analysis of the data obtained from this study, the validity coefficient was 

found to be 0.806. 

 

21st Century Skills Scale 

 

The “21st Century Skills Scale” applied in the study was prepared by Kang, Kim, Kim, and You (2012) and 
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adapted into Turkish by Karakaş (2015). The scale consists of a total of 32 items consisting of three sub-

dimensions: cognitive, affective and sociocultural. The 21st Century Skills Scale is a five-point Likert-type scale 

and is evaluated as “1” Strongly Disagree, “2” Disagree, “3” Undecided, “4” Agree, and “5” Strongly Agree. The 

internal consistency coefficients of the scale were calculated and found to be 0.77, 0.70 and 0.67, respectively. As 

a result of the reliability analysis of the data obtained from this study, Cronbach Alpha value was found to be 

0.926. The scale was used in the study because it is suitable for middle school students. 

 

Data Collection 

 

The data obtained in the study were obtained through an experimental study and quantitative data collection tools 

on the systems in our body, which is the 6th grade 2nd unit of the Natural Sciences course. The Systems in Our 

Body unit covers 11 learning outcomes and 24 lesson hours, which were created by taking into account the 

knowledge and skills related to the structures and organs of the support and movement, digestive, circulatory, 

respiratory and excretory systems. Table 3 shows the implementation process of the experimental groups taught 

with the flipped classroom model. 

 

Table 3. Implementation Process of the Group taught with the Flipped Classroom Model 

Unit 
Duration 

(Class Hours)  
Out-of-School Activities In-School Activity 

Systems in 

our body 
24 

⮚ Related subject videos from EBA 

were watched. 

⮚ Notes about the subject were written 

in a notebook. 

⮚ Activities were carried out 

in which they could develop 

high-level skills. 

 

Before the study, videos that would provide extracurricular learning for the experimental groups were selected 

from EBA (Education Information Network) contents. In-class activities that would reinforce the learning that 

would take place before the lesson and develop high-level skills were planned and instructions were prepared. 

Daily plans were prepared. Before starting the unit, pre-test applications were made to the students. 

 

First, videos related to the topic of Support and Movement System were sent as homework via EBA. Learning 

was tracked in the EBA reports section. Before starting the activities in the lesson, students were asked to prepare 

a concept map. Students' learning was checked on the map. Afterwards, students were guided in activities to 

develop higher level skills. Similar practices were carried out in the digestive, circulatory, respiratory and 

excretory systems respectively. After the study, post-test applications were made to the students. Table 4 shows 

the implementation process of the control group, which was taught in accordance with the education program. 

 

Before the study, daily plans were prepared for the control group. Homework assignments to be given to the 

students were planned. Before starting the unit, pre-test applications were made to the students. First, the topic of 

Support and Motion System was presented in general terms by drawing a concept map on the board. The visual 

of the support and movement system was displayed on the smart board and the system elements and their tasks 
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were explained through the model. Students were asked to make a system model. The models were evaluated in 

class. Activities in the textbook were given as homework. Answers were explained in class. Similar applications 

were made for digestive, circulatory, respiratory and excretory systems respectively. After the study, post-test 

applications were made to the students. 

 

Table 4. Implementation process of the group taught in accordance with the education program 

Unit 
Duration 

(Class Hours)  
In-School Activities Out-of-School Activities 

Systems 

in our 

body 

24 

⮚ Concept map of each system was drawn on 

the board. 

⮚ The subject was explained through the system 

model opened on the smart board. 

⮚ The subject note was written in the notebook. 

⮚ System model homework 

was assigned. 

⮚ Textbook activities were 

given as homework. 

 

Results 

 

Descriptive statistics of the academic achievement test pretest-posttest data obtained in the study are given in 

Table 5. According to these results, students' academic achievement increased in all three classes. The highest 

increase in academic achievement was observed in the Experiment 1 group. The findings of one-way analysis of 

covariance (ANCOVA), in which the adjusted data were compared according to the pre-test scores of the 3 groups 

participating in the study, were shared. 

 

Table 5. Academic Achievement Test Pre-Test-Post Test Score Mean and Standard Deviation Values 

Group N Pre-test Standard Deviation Post-test Standard Deviation 

Experiment Group 1 15 4.00 1.77 19.53 6.01 

Experiment Group 2 14 4.21 1.81 17.29 6.01 

Control Group 18 4.72 1.49 13.56 5.72 

 

It is seen that there is a difference between the groups' academic achievement post-test mean scores (D1= 19.53, 

D2=17.29, K=13.56).  The post-test mean academic achievement scores of the experimental groups were higher 

than the post-test mean academic achievement scores of the control group. Table 6 shows the adjusted posttest 

averages of all groups in the academic achievement test. 

 

Table 6. Academic Achievement Adjusted Post-test Averages of All Groups 

  𝑿̅ sd 

D1 Post-test  20.08 1.38 

D2 Post-test  17.49 1.42 

K Post-test  12.94 1.26 

Adjusted Pre-Test Mean Score= 4.34. 
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The adjusted post-test mean scores of the groups according to their academic achievement test scores are given in 

Table 6. Accordingly, the mean of experimental group 1 was 20.08, the mean of experimental group 2 was 17.49, 

and the mean of the control group was 12.94. It is seen that there is a difference between the adjusted post-test 

averages of the groups. The significance of this difference between the groups was analyzed by ANCOVA and 

the results are given in Table 7. 

 

Table 7. All Groups Academic Achievement Pretest-posttest ANCOVA Results 

Source of Variance Sum of Squares sd Mean Squares F p η2 

Pre-test 322.407 1 322.407 11.470 0.002 0.211 

Group 418.670 2 209.335 7.448 0.002 0.257 

Error 1208.628 43 28.108    

Total 14745.000 47     

 

According to Table 7, there was a significant difference between the groups in academic achievement post-test 

scores [F(2,43) =7.448, p=0.002<0.05]. This proves that the learning models applied to the groups affected 

academic achievement. When the effect size of the significant difference between the groups is examined, it can 

be said that the effect of the applied teaching model on the difference between the academic achievement of the 

groups is large (η² = 0.257 > 0.14). Table 8 shows between which groups the academic achievement post-test 

scores differed. 

 

Table 8. Academic Achievement Pre-test-post-test ANCOVA Results Comparison of the Difference between 

Groups 

𝒙1 𝒙2 𝒙1-𝒙2 Sd p 

Experiment Group 1 Experiment Group 2 2,59 1,97 0,587 

Experiment Group 1 Control Group 7,14 1,89 0,001* 

Experiment Group 2 Control Group 4,55 1,91 0,044* 

 

When Table 8 is examined, it is seen that there is no significant difference in the academic achievement post-test 

scores of the experimental groups (p=0.587>0.05), but there is a significant difference between experimental 

group 1 and the control group (p=0.001<0.05) and there is a significant difference between experimental group 2 

and the control group (p=0.044<0.05). Although there was no significant difference between the experimental 

groups, the fact that there was a significant difference between them and the control group proves that teaching 

with the flipped classroom model increases success more than teaching in accordance with the education program. 

 

Descriptive statistics of the 21st century skills scale pretest-posttest data obtained in the study are given in Table 

9. According to these results, 21st century skills increased in the experimental groups and decreased in the control 

group. The highest increase in 21st century skills was observed in the experimental group 2. The findings of one-

way analysis of covariance (ANCOVA), in which the corrected data were compared according to the pre-test 

scores of the 3 groups participating in the study, were shared. 
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Table 9. 21st Century Skills Scale Pretest-posttest Mean and Standard Deviation Values 

Group N Pre-test Standard Deviation Post-test Standard Deviation 

Experimental Group 1 15 109.73 21.76 136.80 6.45 

Experimental Group 2 14 106.86 18.06 140.43 7.28 

Control Group 18 122.78 14.12 110.78 17.57 

 

According to Table 9, it is seen that there is a difference between the mean 21st century skills pre-test scores of 

the groups (D1= 109.73, D2=106.86, K=122.78). Since there was a difference between the groups, one-way 

covariance analysis was performed to analyze the level of relationship by equalizing the groups. 

 

It is seen that there is a difference between the groups' 21st century skills post-test mean scores (D1= 136.80, 

D2=140.43, K=110.78). Table 10 shows the adjusted post-test averages of all groups on the 21st century skills 

scale. 

 

Table 10. Adjusted 21st Century Skills Posttest Mean Scores of All Groups 

  𝑿̅ sd 

D1 Post-test 136.69 2.38 

D2 Post-test 141.04 2.47 

K Post-test 122.40 2.17 

Adjusted Pretest Score Mean = 109.28. 

 

The post-test mean scores of the groups corrected according to the 21st century skills scale scores are given in 

Table 10. Accordingly, the mean of experimental group 1 was 139.69, the mean of experimental group 2 was 

141.04, and the mean of the control group was 122.40. It is seen that the adjusted post-test averages of the groups 

are different. The significance of this difference between the groups was analyzed by ANCOVA and the results 

are given in Table 11. 

 

Table 11. All Groups 21st Century Skills Scale Pretest Posttest ANCOVA Results 

Source of Variance Sum of Squares sd Mean Squares F p η2 

Pre-test 1021.399 1 1021.399 12.067 0.001 0.219 

Group 3101.909 2 1550.955 18.324 0.000 0.460* 

Error 3639.541 43 84.640    

Total 832796.000 47     

 

According to Table 11, there was a significant difference between the groups in 21st century skills post-test scores 

[F(2,43) =18.324, p=0.000<0.05]. This proves that the learning models applied to the groups affected the 21st 

century skills of the students. 

 

When the effect size of the significant difference between the groups is examined, it can be said that the effect of 

the teaching model applied on the difference between the 21st century skills of the groups is large 
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(η2=0.460>0.14). Table 12 shows between which groups the 21st century skills post-test scores differed. 

 

Table 12. 21st Century Skills Scale Pretest-posttest ANCOVA Results Comparison of the Difference between 

Groups 

𝒙1 𝒙2 𝒙1-𝒙2 sd p 

Experiment Group 1 Experiment Group 2 -4,35 3,43 0,632 

Experiment Group 1 Control Group 14,29 3,22 0,000 

Experiment Group 2 Control Group 18,63 3,29 0,000 

 

When Table 12 is examined, it is seen that there is no significant difference in the 21st century skills post-test 

scores of the experimental groups (p=0.632>0.05), but there is a significant difference between experimental 

group 1 and the control group (p=0.000<0.05) and there is a significant difference between experimental group 2 

and the control group (p=0.000<0.05). Although there was no significant difference between the experimental 

groups, the fact that there was a significant difference between them and the control group proves that teaching 

with the flipped classroom model improves students' 21st century skills compared to teaching in accordance with 

the education program. 

 

When the ANCOVA findings of the 21st century skills scale sub-dimensions are analyzed, it is seen that similar 

results were obtained. The comparison of 21st century skills sub-dimensions pretest-posttest ANCOVA results of 

the difference between groups is shown in Table 13. 

 

Table 13. 21st Century Skills Sub-dimensions Pretest-posttest ANCOVA Results Comparison of the Difference 

between Groups 

 𝒙1 𝒙2 𝒙1-𝒙2 sd p 

Cognitive Sub-dimension 

Experiment Group 1 Experiment Group 2 -1,45 1,39 0,912 

Experiment Group 1 Control Group 9,38 1,34 0,000* 

Experiment Group 2 Control Group 10,83 1,39 0,000* 

Affective Sub-dimension 

Experiment Group 1 Experiment Group 2 -2,07 1,82 0,787 

Experiment Group 1 Control Group 8,65 1,74 0,000* 

Experiment Group 2 Control Group 10,72 1,82 0,000* 

Sociocultural Sub-dimension 

Experiment Group 1 Experiment Group 2 -0,58 1,74 1,000 

Experiment Group 1 Control Group 10,64 1,75 0,000* 

Experiment Group 2 Control Group 11,21 1,78 0,000* 

 

When Table 13 is examined, it is seen that there is no significant difference in the post-test scores of the sub-

dimensions of the 21st century skills scale of the experimental groups, but there is a significant difference between 

experimental group 1 and the control group, and there is a significant difference between experimental group 2 

and the control group. Although there is no significant difference between the experimental groups, the fact that 

there is a significant difference between them and the control group shows that teaching with the flipped classroom 

model is more effective on students' 21st century skills in cognitive, affective and sociocultural terms than 
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teaching in accordance with the education program. 

 

Discussion and Conclusion  

 

When the academic achievement test findings of the study are examined, it is seen that the groups in which the 

flipped classroom model was applied were more successful. In the Natural Sciences Curriculum, it is 

recommended that the 5 topics included in the Systems in Our Body unit should be given in 24 lesson hours. This 

intensity in the curriculum causes students to learn the subjects superficially. With the flipped classroom model, 

students can learn the subject at home at their own learning pace and learn the subjects well with the activities in 

the classroom because their readiness for the lesson is high. With the flipped classroom model, students can watch 

the videos as many times as they want before the lesson, pause and take notes, identify the parts they do not 

understand despite the repetition and ask the teacher during the lesson. They continue to learn through qualified 

activities in the lesson. The realization of activities in the lesson enables the teacher to identify students' 

incomplete or incorrect learning and to intervene immediately. In traditional approaches, incorrect learning can 

be reinforced with homework. When the teacher does not have the opportunity to evaluate each student's answers 

in detail during post-assignment checks, the wrong learning can become permanent. For these reasons, the flipped 

classroom model can be said to increase academic achievement more than traditional approaches. In other studies 

conducted in the literature, it was observed that the flipped classroom model was more successful than the current 

program in increasing academic achievement in Science course (Karaaslan, 2023; Çelebi, 2023; González-Gómez 

et al., 2016; Elian & Hamaidi, 2018). Considering these studies, it can be said that the flipped classroom model is 

an effective method to increase students' academic achievement. 

 

Another result of the study was that there was no significant difference between the groups in which the flipped 

classroom model was applied, but there was a significant difference between the groups in which the flipped 

classroom model was applied and the group in which the model appropriate to the education model was applied 

in favor of the groups in which the flipped classroom model was applied. When the 21st century skills scale sub-

dimensions scores were examined, similar developments were observed in favor of the experimental groups. This 

shows that teaching with the flipped classroom model improves students' cognitive skills such as managing, 

structuring, using and problem solving; affective skills such as self-worth, self-identity, self-responsibility and 

self-management; and sociocultural skills such as social membership, social sensitivity, social performance and 

socialization. 

 

The flipped classroom model is a model that requires students to be able to use technology outside the classroom, 

to control their own learning, and to solve the problems they encounter on their own; and to cooperate, think 

critically, solve problems, and learn by doing and experiencing in the classroom. For this reason, while the model 

provides learning, it also develops 21st century skills. As seen in the study, the 21st century skills of the students 

who learned the subject outside the classroom and participated in the activities in the lesson developed more than 

the students who learned the subject in the classroom and did the homework at home. In other studies conducted 

in the literature, it was observed that the flipped classroom model was more successful in increasing 21st century 

skills than the current program (Demirel, 2023; Çelebi, 2023; Chang & Hwang, 2018). Considering these studies 
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in the literature, it can be said that the flipped classroom model is a very effective method to increase students' 

21st century skills. By applying the flipped classroom model in different learning areas at different grade levels, 

the effects of the model on science teaching can be examined. 
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