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Abstract: Critical thinking skills are competencies that are expected to be possessed by every 
student in 21st century learning. One of the efforts that can be made to improve students' 
critical thinking skills is to apply the flipped classroom learning model. This study aims to 
determine the effect of students' critical thinking skills through the application of the blended 
learning model of the flipped classroom. The research approach used is quantitative with a 
quasi-experimental type of research, the research design used is pretest-posttest non-
equivalent control group design. Sampling used a total sampling technique from the entire 
population of 102 students of class XI IPA at SMAN 1 Peulimbang. The instrument used to 
measure critical thinking skills is in the form of essay questions accompanied by an 
assessment rubric. Data on critical thinking skills were analyzed by parametric statistics 
using the independent sample t test. The results showed that the value of < 0.05, then there 
was an effect of students' critical thinking skills after the application of the blended learning 
model of the flipped classroom on the respiratory system material. 
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Introduction  
 
Organ system is one of the learning topics in class 

XI in the even semester. One of them discusses the 
respiratory system with basic competence analyzing the 
relationship between the structure of the organs that 
make up the respiratory system in relation to 
bioprocesses and functional disorders that can occur in 
the respiratory system (Basic Competencies 3.8), 
presenting the results of an analysis of the effect of air 
pollution on abnormalities in the structure and function 
of the respiratory system function of human respiratory 
organs based on a literature study (Basic Competencies 
4.8), with several learning objectives that must be 
achieved. 

Achievement of the learning objectives of the 
respiratory system material in SMA Negeri 1 
Peulimbang, Bireuen Regencynot achieved optimally, 

this is influenced by several factors, including the lack of 
advanced teaching materials. This factor is very 
influential on students' mastery of concepts in the 
respiratory system material, because students have only 
studied material available at school in the form of 
textbooks. These problems have an impact on student 
learning outcomes on the respiratory system material, so 
that it can result in a lack of student understanding of 
the material. 

Based on the data obtained from initial 
observations, it is known that the learning outcomes of 
students in SMA Negeri 1 Peulimbang, Bireuen Regency 
in biology lessons on the respiratory system material are 
low learning outcomes students can be seen from the 
average initial test scores of students on the respiratory 
system material that is still below the minimum 
completeness criteria, which is 60% of students with a 
minimum completeness criteria of 75. The level of 
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competency achievement that has not been optimal can 
be used as an alternative reflection that the level of 
competence and relevance learning also needs to be 
taken seriously. Data on student learning outcomes at 
SMA Negeri 1 Peulimbang, Bireuen Regency for the last 
three years have averages, namely: (1) 2016/2017 
academic year an average of 66.79; (2) The academic year 
2017/2018 obtained an average score of 66.83; and (3) the 
2018/2019 academic year is 66.87 (SMA 1 Peulimbang, 
2019). 

Based on the results of interviews with one of the 
biology teachers at SMA Negeri 1 Peulimbang, Bireuen 
Regency, information was obtained that students still 
did not understand the material of the respiratory 
system. This is because the learning process is still 
centered on the teacher while students only listen and 
pay attention to the teacher's explanation. Many 
students are able to present a good level of 
memorization of the subject matter they receive, but in 
reality, do not understand it (Utami, et al., 2021). And 
students have difficulty understanding concepts as they 
are usually taught, namely by using an abstract 
combined with the lecture method (Asifah, 2013). 
Research on critical thinking skills has been carried out 
by several previous researchers, 

As stated in the 21st century learning objectives, 
critical thinking is a competency that is expected to be 
possessed by every student. In line with this opinion. 
Ennis (2018) said that critical thinking is a reasonable or 
reason-based reflective way of thinking that is focused 
on determining what to believe and do. One of the 
efforts that can be made to improve learning outcomes 
and critical thinking skills of students is to provide good 
and appropriate learning facilities in the form of blended 
learning strategies that have convenience, which can be 
done not only through a face-to-face process, but also 
through a face-to-face process through the internet. 

Blended learning strategy is a new concept in 
learning where the delivery of material can be done in 
class and online. A well-done combination of face-to-
face teaching where teachers and students meet face-to-
face and through online media that can be accessed at 
any time. The combination of face-to-face learning with 
e-learning is due to the limited time and it is easy to 
make students feel bored quickly in the learning process 
and the demands of increasingly widespread 
technological developments (Wardani et al., 2018).  

The flipped classroom model is a learning model 
in which students before studying in class are required 
to study the material first at home according to the 
assignments given by the teacher Nofrion (2019). In the 
opinion, flipped classroom is a learning model in which 
the teacher delivers material in class and then it is 
followed by assignments at home, so in this flipped 
classroom, the teacher gives assignments to students to 

learn the material to be studied. This learning is 
supported by various e-learning applications, one of 
which is the Microsoft Teams (MT) application. This 
application can be used by students and teachers when 
outside the classroom. 

MT is a unified communication and collaboration 
platform that combines the features of work 
conversations, video meetings, file storage, and 
application integration. MT provides several interesting 
features to support learning in this virtual class, such as 
Microsoft Outlook, OneDrive, Teams, Microsoft Forms, 
Microsoft Word, Excel, Power Point, and Sway (TSM 
Lecturer Team, 2020). A study on the application of MT 
applications in the learning process was conducted by 
Putri, et al., (2021) who stated that the learning interest 
of students who used MT based blended learning 
strategies was higher than the learning interests of 
students who only used conventional learning 
strategies. 

Many studies on blended learning have been 
carried out (Jong, 2016). The study showed a significant 
change in the respondent's memory with the provision 
of new learning obtained from the application of the 
blended learning strategy. The implementation of the 
blended learning strategy is also expected to help 
teachers and students in an effort to improve students' 
critical thinking skills. However, blended learning users 
with MT applications have not been widely published, 
so further exploration is needed regarding its 
application in the learning process. 

It is important that this research is carried out so 
that the problem of the level of achievement of 
competence, ability, critical thinking and time allocation 
can be overcome by using MT media. This media can 
display respiratory system material clearly with pictures 
and videos, then for time efficiency can take advantage 
of the flipped classroom blended learning strategy 
which is able to combine offline and online learning 
processes. This learning strategy is more flexible in its 
application because it can also be applied online so that 
students can deepen their understanding of the material 
independently so that it is expected to improve learning 
outcomes and critical thinking skills. 
 

Method  
 

The approach used in this study is a quantitative 
approach, the type of research used is applied research 
using quasi-experimental methods. The design used in 
this study was Pretest-Posttest Non-Equivalent Control 
group design. The learning process takes place on the 
respiratory system material by applying the flipped 
classroom blended learning strategy in the experimental 
group and conventional learning in the control group. 
The population in this study were all students of class XI 
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IPA SMA Negeri 1 Peulimbang, Bireuen Regency, 
totaling 106 students. 

Sampling was done by purposive sampling 
technique, which is a random sampling technique 
between all students of class XI IPA SMA Negeri 1 
Peulimbang, then taking two classes that have 
homogeneous average values after being given a pretest 
to be used as an experimental class and a control class. 
The number of samples is 102 students from the total 
population taken from the 2 homogeneous classes.  

The data collection instrument to determine 
critical thinking skills is in the form of a test set in the 
form of an essay question accompanied by a rubric. 
Previously, the question had been validated by the 
validator. After validation, the test instrument was 
carried out field trials with content validity techniques 
to find the level of validity, difficulty of the questions, 
and differentiating power. The test instrument trials 
were carried out on class XII students who had studied 
the respiratory system material. So that the obtained r-
Spearman = 0.84 which means the reliability of the test 
items is high. 

Data collection techniques for critical thinking 
skills and student learning outcomes are in the form of 
pretest and posttest, then the data will be calculated 
normalized gain score using the formula from Meltzer 
(2002). Prior to the t-test, prerequisite tests were 
conducted, namely the normality test and homogeneity 
test between the experimental class and the control class. 
After the data was tested with normality and 
homogeneity, then a hypothesis test was conducted 
between two different variables with the help of the 
SPSS 23.0 for windows program, to test the hypothesis. 
(If the data is normally distributed and the data variation 
is homogeneous) then a parametric test is carried out 
using the Independent Sample T-test test formula, 
however (if the data is not normally distributed and the 
data variation is not homogeneous) then a non-
parametric test is carried out, namely the Mannwhitney 
test. 

 

Results and Discussion 
 
The results of research on critical thinking skills 

including the average score of N-Gain critical thinking 
skills of students in the experimental class and control 
class can be seen in Table 1.  

 
Table 1. The results of the average N-gain test of 
students' critical thinking skills in the experimental class 
and control class. 
Class Average Normality*) Homoge-

neity **) 
Signifi-
cance ***) 

Experiment 84.68 0.200 0.123 0.000 
Control 61.66 0.140 

Description: 
*) = Kolmogorov-Smirnov Test (Normal, > 0.05) 
**) = Levene Test (homogeneous, > 0.05) 
**) = Independent Sample t-Test (Significant, < 0.05)  
 

The test results of the difference between the two 
averages show the Asymp value Sig. (2-tailed) = 0.000, 
which indicates that the value of Sig. is smaller than 0.05. 
This means that the N-gain score of the critical thinking 
skills of experimental class students who received 
learning using the flipped classroom blended learning 
strategy was better than control class students who 
received conventional blended learning strategies. Thus 
there is an effect of using flipped classroom blended 
learning strategy to students' critical thinking skills at 
SMA Negeri 1 Peulimbang. 

Table 1. shows that the significant value obtained 

is smaller than the value of  = 0.05 so that the conclusion 
obtained is an increase in critical thinking learners who 
learns flipped classroom blended learning strategy  
better than learners who received ordinary learning. 
This is in accordance with the opinion Nurhayati, et al 
(2019), implementation flipped classroom blended 
learning strategy effective in improving critical thinking 
skills learners.  

Similar research results were also obtained by 
Maolidah, et al (2017) that the application flipped 
classroom blended learning strategy there is a process of 
interaction between learners, teachers and learning 
environment that produces changes in behavior, 
learning outcomes, and students' thinking abilities. Thus 
the hypothesis is answered that there is an effect of using 
flipped classroom blended learning strategy on the 
thinking skills of students at SMA Negeri 1 Peulimbang. 

Analysis Critical thinking skills pretest, posttest 
and N-Gain of control class and experimental class 
students as a whole are presented in Figure-1. 
 

 
Figure 1. Average Pretest, Posttest and N-Gain scores 

Students' Critical Thinking Skills 

 

Pretest Postest N-Gain

Experiment 37.94 90.33 84.68

Control 38.41 77.43 61.66
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Figure 1 shows that the mean difference critical 
thinking skills pretest, posttest and N-Gain participants. 
The mean N-Gain of experimental class learning 
outcomes was 84.68 and control 61.66. The improvement 
of students' critical thinking skills is analyzed through 
the N-Gain formula by Meltzer (2002). Improvement test 
results students' critical thinking skills in Table 2. 

 
Table 2. Descriptive statistics Critical Thinking Skills 

Students of Experiment Class and Control Class at 
SMA Negeri 1 Peulimbang 
Value Class N Average Std. Deviation 

Pretest Experiment 51 37.94 12.54 
Control 51 38.41 12.75 

Posttest Experiment 51 90.33 8.65 
Control 51 77.43 6.10 

N-Gain Experiment 51 84.68 13.55 
Control 51 61.66 13.01 

 
Table 2 shows descriptive statistics of critical 

thinking skills of students in the experimental class and 
control class at SMA Negeri 1 Peulimbang. Average N-
Gaincritical thinking skills 85% of experimental class 
students and 62% control class it also shows that there is 
a big difference.  

Improvement of each indicator of critical thinking 
skills students consisting of simple explanations, basic 
skills, conclusions, advanced explanations, strategies 
and tactics in the experimental class and control class are 
presented in Figure 2. 

 

 
Figure-2. Average N-Gain Critical Thinking Skills 

Experimental and Control Class Students Per Indicator 
 

Based on Figure 2, the overall indicators of 
students' critical thinking skills in general in the two 
groups increased, but the indicators that experienced a 
significant increase were simple explanations. The 
ability to think critically on indicators of simple 
explanations increases due to the application of blended 
learning strategies the flipped classroom model 
provides opportunities for students to study material, 
analyze arguments that are usually presented in class, 

turn into student assignments that must be studied at 
home and students at school only do their homework. 
Assignments or confirming the knowledge they learn at 
home with their friends and teachers at school. In this 
aspect, students experience the process of analyzing 
arguments by investigating a reason to find out the real 
situation. 

Johnson (2007) in Naja, et al., (2020)said critical 
thinkers examine their own thought processes and the 
thought processes of others to see if their thinking 
processes make sense. The dialectical process in the 
brain carried out by students makes students think, read 
an opinion and translate it into their respective 
languages to be able to explain in simple terms what they 
know in writing. 

In line with opinion Wahyuni (2015)One of the 
characteristics of people who have critical thinking is 
that they are able to think fairly and reflectively through 
an emphasis on making decisions about what to believe 
and do. This supports flipped classroom learning 
because the fipped classroom learning model allows for 
transitions to assessment questions and activities that 
focus on critical thinking skills while also increasing 
final grades greater than the traditional model 
(Deruisseau, 2016) 

Skills think critically on indicators of building 
basic skills also increase due to using the application of 
learning strategies blended learning in the flipped 
classroom model, students are able to think regularly to 
be able to use their thinking power so that they can think 
carefully about a source by considering the criteria of a 
source. From this situation, students explore information 
by understanding events related to what they are 
experiencing, and connecting them with sources 
obtained and anticipating information by using their 
way of thinking and maximizing direct and indirect 
observations then think carefully good observations to 
be used as an opinion. From the knowledge and 
experience that occurs to students, it becomes the basis 
so that they can provide a reason. To make it better when 
giving an excuse. 

In line with Koh et al., (2008) conveyed that 
emotions are very important because when emotions are 
stable, critical thinking will also be good. So that it can 
express the reasons sensibly according to the context. 
Research conducted by Hantla (2014) that the flipped 
classroom model provides more space and critical 
thinking paradigms that are complex and involve good 
student social interactions that make classrooms 
innovative and independent. 

Skills think critically on Conclusion indicators 
also increase because by using the application of blended 
learning strategies the flipped classroom model 
provides opportunities for students to interpret, draw 
conclusions and consider to determine the results of 

90.98

72.55

88.93

80.85

72.42

68.62

65.36

62.11

62.6

49.87

Simple Explanation

Basic Skills

Conclude

Further Explanation

Strategy and Tactics

Control Experiment



Science Education Research Journal (JPIPA) January 2022, Volume 8, Issue 1, 86-93 
 

90 

their considerations. Stating interpretation is a deductive 
way of thinking which in its delivery requires a good 
knowledge and experience, so that in presenting a 
provisional conclusion it must be with a deep 
understanding based on a background of facts and good 
sources. Johnson (2007) said that only critical thinking 
allows students to analyze their own thinking to ensure 
that they have made choices and drawn conclusions. 

In line with Sofya et al., (2020) suggested that the 
flipped classroom could be applied to improve critical 
thinking through activities outside and inside the 
classroom. When students carry out activities, they can 
explore various learning resources such as videos, 
power points, e-books, and scientific articles. In class, 
students follow the learning process to deepen and 
conclude understanding of the material through 
discussion and problem solving in order to improve 
critical thinking skills. 

Skills think critically on indicators for making 
further explanations also increase due to using the 
application of learning strategies blended learning in the 
flipped classroom model, students develop their 
thinking skills in understanding the meaning of a term 
to become a further experience. In this case students are 
very good at identifying terms but still have a lot of 
practice when identifying assumptions by constructing 
an argument. Students are not optimal in doing so 
because they identify assumptions because an 
assumption can only be accepted if it is clear, logical, and 
based on extensive experience. Like intelligence is a 
camera lens that focuses sharply while wisdom is a wide 
angle lens (Farisi, et al., 2017). This means that the 
assumptions are clear, logical, conditional with good 
experience, students build a good opinion if they are 
accompanied by wisdom. 

In line with Roudlo (2020)explained that by using 
flipped classroom learning, students were able to 
cultivate critical thinking skills and independent 
learning of students. This is supported in learning 
activities using a flipped classroom where in these 
learning activities students are required to understand 
the material they are studying independently and find 
their own sources of knowledge that can help students 
understand the material they are studying. 

Skills think critically on indicators of strategy and 
tactics also increase due to using the application of 
learning strategies blended learning in the flipped 
classroom model, students decide an action by 
considering possible solutions to what they are facing, 
students do based on information and experiences they 
have from daily life interactions. So that students can 
make excellent decisions and students are fully 
convinced to believe in an outcome and set it in action. 
Because students have gone through everyday 
knowledge and experience and often interact with 

others, it becomes a good experience value in thinking. 
Ozdamli & Asiksoy (2016) stated that interactive 
activities carried out during the flipped classroom, 
teachers and students face to face directly in the 
classroom with a humanist approach to learning.  

Previous research using flipped classroom ever 
done by Suo & Hou (2017) which revealed that the 
design and implementation of an effective flipped 
classroom strategy will increase students' motivation, 
critical thinking skills, cooperative skills, and creative 
power. De Grazia, et al., (2012) noted that students given 
an optional video lecture came to class much more 
prepared than when they had been given textbook 
reading. 

This finding is in line with the results of research 
conducted by Turan & Goktas (2016)which states that 
students taught by flipped classroom have higher 
learning achievement and lower cognitive load than 
students taught by traditional learning. Similar research 
results were also obtained by Zhang & Wu (2016) that 
students who are taught by flipped classroom have 
higher learning achievement than students who are 
taught by conventional learning. One of the most 
important abilities that affect student learning 
achievement is conceptual understanding so that high 
learning achievement can provide an illustration that 
students' conceptual understanding is also high. 

The understanding of the respiratory system 
concept of students in the experimental group is higher 
than the control group because in the implementation of 
the learning process students have more opportunities 
to express the concepts they have learned in their own 
words, identify examples of concepts and apply them to 
solve a problem through learning steps with the flipped 
classroom learning model. With this approach the 
learning process is not confined to the classroom, 
students receive learning materials and practice 
questions outside of school and focus on classroom 
activities to discuss and discuss things they do not 
understand. This approach makes students have more 
study time and students can adjust their learning time 
and learning speed. This makes the teaching and 
learning process in the classroom more effective because 
students become more active in learning so that it has an 
impact on students' understanding of concepts. 

In line with the research conducted Sajid et al., 
(2016) which states that blended learning flipped 
classroom model facilitate productive discussion and 
enhance learner interaction during valuable class time, 
enhancing their ability to reason and apply learned 
information.  

The flipped classroom approach is a learning 
approach that divides two types of learning, namely pre-
learning and classroom learning. At the time of pre-
learning or before learning in class, students have 
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received material exposure through learning modules 
and videos uploaded by teachers in MT a week before 
learning in class. This requires students to learn 
independently and interpret the learning material that 
will be discussed in class so that students better 
understand the material and already have a stock of 
knowledge before the learning process in class which 
makes the discussion process in class very effective. 

This is in line with research from Merlin (2014) in 
Juniantari et al., (2019) which states that students have a 
positive perception of the addition of material through 
videos and exercises, with the flipped classroom 
learning, most of the students feel they understand the 
material better and assess that the video shared has 
helped their understanding of the material being 
studied. In addition, students who are not present in 
class do not miss the learning materials because they can 
get the material by watching the uploaded learning 
videos. After watching the learning video, students are 
asked to summarize and apply their understanding by 
doing practice questions according to their abilities. 

Based on the results of the study, it is believed that 
the application of the flipped classroom blended 
learning strategy can make a significant contribution to 
improving learning outcomes and can increase students' 
critical thinking skills. The results of this study are in line 
with the results of the study Shabani & Mohammadian 
(2014) which states that learning outcomes are 
influenced by several internal factors, namely factors 
that exist within individuals who are studying which 
include physical factors, such as health and 
psychological factors such as talents, interests, 
motivation, intelligence, thinking abilities and so on. So 
from this statement it can be concluded that increasing 
critical thinking skills will lead to increased learning 
outcomes. The relationship between critical thinking 
skills and student learning outcomes is also explained by 
Weissinger (2003) critical thinking related to thinking 
awareness self-reflection, basic skills, and willingness to 
ask questions in order to clarify and improve 
understanding which helps in drawing the right 
conclusions and making the best decisions. 

 

Conclusion  

 
Based on the results of research on the 

application of flipped classroom blended learning 
strategy on the respiratory system material at SMA 
Negeri 1 Peulimbang, Bireuen Regency, it can be 
concluded that: The use offlipped classroom blended 
learning strategy can affect critical thinking skills on the 
concept of the respiratory system. 
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