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ABSTRACT
KEYWORDS: Flipped classroom is a learning method that allows students to learn the material
flipped classroom, in advance at home according to the assignments given by the teacher. The
learning outcomes, intent of this study is to discover out whether the flipped classroom-based PBL

problem based learning  |earning approach impacts biology learning outcomes in class X SMA Negeri 4
Surakarta. This study conducted quasi-experimental research, using a post-test
only control group approach. The population comes from class X students of
SMA Negeri 4 Surakarta with the sample comprised of two classes generated
using the cluster random sampling method, that is, phase E3 as the experimental
class and phase E1 as the control class. Assessments, survey questionnaires, and
observes are some of the data gathering procedures applied. Data analysis
employs statistical techniques that are both descriptive and inference-based.
The research results show that 1) The average cognitive learning results in the

© 2024 The Author(s). Published experimental class were 76.61, whereas the control group had 63.02. 2) The

by Biology Education Department, 4 /031 affective test scores in the experimental class were 72.73, alongside the

Faculty of Teacher Training and

Education, Universitas control class had 67.91. 3) The average results of psychomotor learning section
Muhammadiyah Surakarta. . . .
This is an open access article under  IN the experimental group had 67,36 along with the result from control group

the CC BY-NC license: =~ had 61,11. In accordance with the research findings, it can be inferred that
https://creativecommons.org/license . i i . ) i
s/by-nc/4.0/. flipped-based PBL learning classrooms influence biology learning outcomes in

biotechnology material. Even though it has advantages, implementing flipped
classroom learning can also potentially cause several obstacles.

1. INTRODUCTION

Learning is an assortment of change experienced by students, who are able to engage in
inventive manners as a result of stimuli and reactions. Learning can also be referred to as a person's
process or effort to achieve several kinds of skills, competencies, and attitudes (Salam, 2017). So,
learning activities play a very important role in creating experiences that will later become the
basis for students' social life. Learning is a way or a process or action that can change someone's
learning; in other words, learning is a method that is deliberately carried out or designed so that
students learn (Ziraluo, 2021). Learning in education includes many branches of science, including
science, such as biology. Biology is the science of life (life science), the phenomena of life
processes that interact directly in society (Rustaman, 2016).

The learning model is one of several aspects that determine the success of learning, both
internally and externally. The framework for learning is a sequence of activities implemented by
the teacher in charge with the aim of conveying lesson material. Learning models frequently
emerge using the concepts of learning, psychological and sociological paradigms, systems
evaluation, or various other concepts that support them (Khoerunnisa & Agwal, 2020). Teachers
can use various types of learning models in the learning process. Choosing creative and innovative
learning models can increase student competence. According to (Fitri, 2022) a learning model is
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an approach of instruction that is revealed from its inception to the finish of learning that becomes
the frame for implementing an approach, method, strategy, and learning technique.

Problem-based Learning (PBL) is an educational model that is considered to promote student
engagement. It is a learning system that relies on a problem faced by students during the process
of gaining knowledge (Barokah, 2019). According to (Pramana, Jampel, & Pudjawan, 2020)
Problem-based learning is a learning strategy that encourages the students to think critically when
tackling current issues. This is related to problem-based learning, which focuses students on being
able to solve problems around the students' learning environment.

The characteristics of PBL include three essential elements, namely the existence of a
problem, student-centered learning, and learning in small groups (Hotimah, 2020). The goal of the
problem-based learning (PBL) method of teaching is to enhance the problem-solving abilities
of students and in helping them to gain various experiences and be able to change students
behavior, strengthen critical thinking skills and the capacity to address any circumstance.

(Febrita & Harni, 2020). Research (Silvi, Witarsa, & Ananda, 2020) states that the
advantages of the PBL approach are that students are encouraged to have the capacity to overcome
issues in actual settings. Students can also expand their understanding through learning activities,
learning is focused on problems, so that irrelevant information does not need to be reviewed by
students.

. Besides the advantages of PBL, there are also several weaknesses of PBL based on (Eskris,
2021). PBL requires quite a long time in preparation for the course of study, and students are less
motivated to study when they fail to comprehend the difficulties they're handling. Some students
will also experience difficulties if they study independently. Then (Sinmas, Sundaygara, &
Pranata, 2019) stated that one of the learning frameworks that can be effectively applied to
complement the PBL learning approach is the Flipped Classroom method.

The Flipped Classroom is an educational strategy in which students examine learning
materials at home prior class, directed by the teacher's assignments. Before discussing new
subjects in class, the teacher provides assignments for students to familiarize themselves with the
material utilizing a variety of learning materials (Agustini, 2021). In pursuance of (Maolidah,
Ruhimat, & Dewi, 2017) this type of learning style makes the most of learning resources that
students can access online as part of their learning in the classroom. Thus, the flipped teaching
technique is an instructional strategy that employs a blended learning approach by reversing the
conventional classroom dynamic and delivering educational content outside the traditional
classroom setting. (Most are carried out online) (Susanti & Hamama Pitra, 2019).

The ultimate purpose of classroom learning activities is to produce outcomes that promote
learning. Academic results may be enhanced by various deliberate attempts carried out
systematically, resulting to beneficial changes that are then referred to as the learning process
(Rusnawati, 2020). In research (Wardana & Sagoro, 2019) These results may be examined using
tools such as learning outcome evaluation items; an improvement in learning outcomes can be
demonstrated through comparing the mean results from learning to the percent of student learning
fulfillment in pre-research and all subsequent cycles.

The teaching and learning process consists of cognitive, affective, and psychomotor aspects,
which are used as guidelines for assessing student learning outcomes. These three factors will
demonstrate students accomplishments while absorbing knowledge. According to Bloom
(Sudjana, 2006) learning outcomes can be classified into three main groups: cognitive, affective,
and psychomotor. The cognitive field encompasses mental (brain) behavior (Ismail M. 1., 2021).
As for opinion (Huliatunisa, 2022) in his book states that the cognitive area relates to memory or
knowledge and intellectual abilities and skills in the cognitive area. There are six levels of mental
functions, ranging from the lowest domain to the most complex dimension. The emotive domain
essentially refers to beliefs and principles (Suryadi, 2020). Zainal (2014) states that the area of
affect cannot be examined in the same way that the cognitive field can. This is because aptitudes
measured in the domain of affect involve acquiring (paying attention), reacting, embracing,
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coordinating, and valuing qualities. The psychomotor domain is pertain to the ability to respond
once the students obtain specific learning encounters; this learning outcome is a continuation stage
of affective learning outcomes, which only appear in students' tendencies to behave (Widodo,
2021).

This study was excuted in SMA Negeri 4 Surakarta. Based on preliminary research
(Mahardika, 2021), learning at SMA Negeri 4 Surakarta emphasizes on mastering the contents, so
the learning method applied is the lecture method. Student learning outcomes are not optimal
because students' enthusiasm and urge to learn are insufficient. In order to enhance the quality of
education, consider using a learning paradigm such as exploratory learning, problems-based
instruction, or contextual education.

The main objective of this study is to discover how the PBL learning paradigm, in
conjunction with a flipped classroom, affects biology learning results in class X at SMA Negeri 4
Surakarta.

2. MATERIALS AND METHODS
2.1. Type of Research and Research Design
2.1.1. Type of Research

This is quasi-experimental research. The study’s dependent variable is Biology learning
outcomes. Meanwhile, the independent variable is the learning model.

2.1.2. Research Design

The research design applied to this study is a post-test only control group. In this approach,
both the experimental and control classes are submitted to a posttest, however only the group
classified as experimental is treated, hence the design was arranged as follows:

Table 1 Posttest Only Control Group Design

Class Treatment Post-test

E X P1

K Y P1
Information:
E = Experimental Class
K = Control Class
P1 = Post-test
X = The treatment uses a PBL learning model combined with Flipped Classroom
Y = Treatment without using the PBL learning model combined with Flipped Classroom

2.2. Place and Time of Research
2.2.1. Place of Research

The study was performed in class X of SMA Negeri 4 Surakarta throughout the 2023/2024
term of study.

2.2.2. Time of Research

The research was carried out in February to May 2024.
2.3. Population, Sample, and Sampling
2.3.1. Population
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The population involved was X grade of SMA Negeri 4 Surakarta for the 2023-2024
academic year which consists of 11 classes, there are approximately 36 students in each of the
classes, for a total of 396 students.

2.3.2. Sample

The study's sample consisted of students in E1 and E3 classes at SMA Negeri 4 Surakarta.
Phase E1 is the control group, and Phase E3 is the experimental group.

2.3.3. Sampling

This study applied cluster random sampling. Cluster random sampling is a research tool of
the source of large quantities of data. Cluster random sampling was adopted as a sampling strategy
since the data gathered was regular and identical; samples were consequently selected at random.

Table 2. Research Sample for Class X SMA Negeri 4 Surakarta for the 2023/2024 Academic

Year
No Class Amount Total
Male Female
1 Phase E1 19 17 36
2  Phase E3 20 16 36
Total 39 33 72

2.4. Data and Data Sources

Table 3 Data and Data Sources

Data Collection

No Data Data Source Technique Instrument
1 Cognitive learning Student Test Question sheet
outcomes
5 Affective learning Student Questionnaire guestionnaire sheet
outcomes
3 Psychomotor learning Student Observation observation sheet
outcomes

2.5. Data Collection Techniques

Data about studies on the implementation of Problem-Based Learning with Flipped
Classroom was collected through observation, questionnaires, and interviews.

2.6. Research Procedure

Researchers are required to carry out stages in carrying out research activities. These stages
include preparation, implementation, and data processing.

2.7. Data Analysis Technique

In this study data was analyzed using both descriptive and inferential statistic. Specifically,
data analysis of post-test outcomes from the experimental and control classes. The data was
analyzed afterwards to determine the impact of the Problem-Based Learning model with Flipped
Classroom on the biology learning outcomes of class X SMA Negeri 4 Surakarta.
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2.7.1. Descriptive Statistical Analysis

A descriptive statistical approach is used to offer a fundamental overview of the features of
student learning outcomes in the experimental and control groups. This data analysis can be
calculated using SPSS Statistics 25; the data analysed is learning outcome data, which is first
compared with the student learning outcome criteria as follows:

Table 4 Categorization of Students’ Biology Learning Outcomes

Value Interval Predicate Information
93-100 A Very Good
84-92 B Good
75-83 C Enough
67-74 D Less
<66 E Very Less

Source: (Kemendikbud, 2017)

2.7.2. Quantitative Analysis

The analysis of quantitative data was conducted in two stages, namely, testing prerequisites
for analysis and hypothesis testing. Normality and homogeneity tests are utilized in precondition
assessments. Apply one-way ANOVA for assessing the hypothesis.

3. RESULTS AND DISCUSSION
3.1.Results

The goal of this study is to examine whether PBL with flipped classrooms influences biology
learning outcomes in class X at SMA Negeri 4 Surakarta in the school year 2023/2024. This
research was performed during three meetings on Biotechnology material. In the experimental
setting, treatment was distributed to execute the PBL with a flipped classroom model utilizing
Google Classroom as a virtual educational platform and learning videos; in contrast, the control
class used conventional methods of learning supported by PowerPoint media. The findings of the
study can be explained as follows.

3.1.1. Cognitive Learning Outcomes

Details on cognitive learning outcomes were acquired from posttest results on Biotechnology
material. A description of cognitive learning outcome data is presented in Tables 5 and 6.

Table 5. Cognitive Learning Outcomes of Class 10 Students at SMA Negeri 4 Surakarta for
the 2023/2024 Academic Year Through the Application of PBL with Flipped
Classroom Learning Model

No. Class N KKM X S S2 Xmax Xmin
1. Experimental 36 75 76.61 16.59 266.62 100 33
2. Control 36 75 63.02 8.52 32.63 93 33

Table 6. Frequency of Cognitive Learning Outcomes

Category Class Experimental Class Control
Very Good 55.55% 22.22%
Good 38.90% 52.78%
Enough 5.55% 25%
Not Enough - -
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Based on Table 5, a normality test was performed. The normality test utilizes the
Kolmogorov-Smirnov and Shapiro-Wilk tests (Table 7).

Table 7 Normality Test

cl Kolmogorov-Smirnov? Shapiro-Wilk
ass

Statistic Df Sig. Statistic df Sig.
Learning Class Experimental .150 36 .040 .926 36 .019
Outcomes Class Control .097 36 .200*  .940 36 .052

a. Lilliefors Significance Correction

Based on the normality test table previously, the df value (degrees of freedom) for the
experimental and control classes is 36, indicating that the Shapiro-Wilk technique is adequate for
addressing data normality in this study. Then, The output result is Sig. for the experimental
category of 0.019 and Sig. for the control category of 0.052. Because the value of Sig. for both
groups is higher (>) than 0.05, it may be maintained that the learning outcomes of the experimental
and control classes are typically distributed as data.

The analysis prerequisite test is then continued with a homogeneity test (Table 8). Following
to the findings of the homogeneity, the relevance value is 0.420 (more than 0.05), and the data
provided is homogeneous and may be used for analysis of difference tests or ANOVA.

Table 8 Homogeneity Test

Levene

Statistic drl df2 Sig.
Learning Based on Mean .659 1 70 420
Outcomes Based on Median .636 1 70 428
Based on Median and with .636 1 69,990 428
adjusted df
Based on trimmed mean .681 1 70 412

Hypothesis testing was carried out using one-way ANOVA (Table 9).

Table 9 One Way ANOVA
C Learning Outcomes
Sum of Squares Df Mean Square F Sig.
Between 3321.125 1 3321.125 10.740 .002
Groups
Within 21645.528 70 309.222
Groups
Total 24966.653 71

Significant provisions (Sig.) < 0,05 according to the ANOVA table previously, the values p-
value (Sig.) is 0,002 < 0,05. Thus, the test decision contradicts HO, which states that there is a
substantial disparity in outcomes for learning between the control and experimental classes.

3.1.2. Affective Learning Outcomes

Questionnaires assessing students' creative thinking abilities provided data regarding
affective learning outcomes. Tables 10 and 11 describe affective learning outcome data.
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Table 10. Affective Learning Outcomes of Class 10 Students at SMA Negeri 4 Surakarta for
the 2023/2024 Academic Year Through the Application of PBL with Flipped
Classroom Learning Model

No. Class N KKM X S S? Xmax Xmin
1. Experimental 36 75 72.63 8.59 73.86 98.33 58.33
2. Control 36 75 67.91 5.59 31.32 83.33 58.33

Table 11. Frequency of Affective Learning Outcomes

Category Class Experimental Class Control
Very Good 33,33% 2,78%
Good 66,67% 97,22%
Enough - -
Not Enough - -

3.1.3. Psychomotor Learning Outcomes

Data on psychomotor learning outcomes were gathered through observations on attitude
assessments. Tables 12 and 13 describe the psychomotor learning outcome data.

Table 12. Psychomotor Learning Outcomes of Class 10 Students at SMA Negeri 4 Surakarta
for the 2023/2024 Academic Year Through the Application of PBL with Flipped
Classroom Learning Model

No. Class N KKM X S S? Kimax Xnin
1. Experimental 36 75 67.36 12.5 156.25 91.67 41.67
2. Control 36 75 61.11 12.78 162.69 83.33 41.67

Table 13. Frequency of Psychomotor Learning Outcomes

Category Class Experimental Class Control
Very Good 33.33% 25%
Good 61.11% 63.89%
Enough 5.56% 11.11
Not Enough - -

3.2. Discussion

The deployment of the flipped classroom-based PBL learning technique has been explored
in two classes: experimental and control. This study contains two variables: the independent
variable and the dependent variable. The independent variable in the current research is the flipped
classroom-based PBL learning approach, featuring the use of a web-based educational tool called
Google Classroom. The dependent variable in this research inquiry is learning outcomes, which
are assessed using cognitive, psychomotor, and affective measures. The findings and discussion
of the study may be interpreted as follows.

3.2.1. Cognitive Learning Outcomes

Cognitive learning outcomes are a form of understanding that must be possessed by students
who are actively participating in the learning programs, this will help students comprehend the
learning content and improve their knowledge, resulting in improved cognitive learning
achievements. Cognitive learning outcomes are an indicator of students' level of mastery about the
subjects they have studied or their understanding of a particular topic in learning activities in the
context of understanding or theory related to knowledge, and the enhancement of cognitive
competencies that include recalling and recognizing of facts, operational patterns, and ideas in
developing students' intellectual skills and competencies (Lestari & Irawati, 2020).
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Data on student learning outcomes in cognitive section for class 10 at SMA Negeri 4
Surakarta in year of study 2023-2024 were obtained from post-test results. Based on the previously
mentioned analyzed data results, the experimental class had higher average on the cognitive
learning outcomes compared to the control class; this can be seen in Table 5. The experimental
class averaged grades is 76.61, following by the mean in the control class was 63.02. The gap
between the average scores of the experimental class and the control class is quite significants,
which is 13.59, so from this average value, the treatment of problem-based learning methods based
on the flipped classroom influences the learning result afterwards. This aligns with previous
research from (Putri, Masruhim, & Widiyowati, 2021) titled The Effect of Flipped Classroom
Model Towards Student's Learning Outcomes. According to the subject of the buffer solution, this
research results show that average points in the control class was 76.62 beside the experimental
class was 76.62.

The frequency of cognitive learning outcomes can be categorized into four categories:
excellent, good, enough, and not enough. In table 6, The occurences of cognitive learning
outcomes observed in the first category, namely the outstanding category in the experimental class,
has a percentage of 55.55%, and for the control group, the result show of 22.22%. The sound
category of the control class has a higher number in 52.78%, while for the control class, it is
38.90%. The next category is simply an experimental class that only has a percentage of 5.55%,
the control class has a 25% in this category. However in the last category, both the experimental
and control sections had the same results that is 0%. Therefore, the experimental students get more
of cognitive learning outcomes than of the control class.

Statistical test is required to assess if the differences between averages of the two classes is
significant or not. Before determining the type of test to use, first off, all prerequisite tests are
analyzed with normality and homogeneity tests. The normality test determines whether the data is
regularly distributed or not. The Saphiro-Wilk test is suitable for normality testing. The criteria
used is if value Sig. > 0.05, and the material is typically distributed. The normality test results
obtained values Sig. The data is usually distributed in 0.019 for experimental classes and 0.052 for
the control area. This result is in accordance with previous research by (Ismail S., 2022). It is
known that the Sig value is 0.158 for the experimental group different from the control group that
had 0.455, therefore because the Sig value for both groups > 0,05, it can be interpreted that the
Shapiro Wilk normality test result has shown as normally distributed data.

Usmadi (2020), in his research, stated that if the data group maintains as a normal
distribution, then the homogeneity test may be applied. Based on Table 7, the significance value
(Sig) based on the mean for the learning outcome variable is 0.420. Since the value of Sig (0.420)
is greater than 0.05, it can be concluded that the variance of learning outcome data in both the
experimental class and the control class is homogeneous. This is align with previous research from
(Wijayanto, Sukestiyarno, Wijayanti, & Pujiastuti, 2022), and the homogeneity test results
obtained values Sig. = 0.384 > o = 0,05, which can be interpreted as meaning that the collected
information comes from a population that shares the same/homogeneous variance. Prerequisite
analysis result has shown that it can be informed that the data is usually distributed and the data is
homogeneous, so it passess the parameter for further testing, thereby is the one-way ANOVA test.
As mentioned from the table 8 before, the one-way ANOVA test result show the value Sig. 0.002
< 0.05. As this implies, it is possible to infer that the hypothesis was rejected, indicating that there
are variations in learning outcomes between the comparison group and trial classes. These findings
are in accordance with research by Nisya & Nindiasari (2023) result of the one-way ANOVA test
has shown value Sig. 0.21 < 0.05. Then it could potentially presented that HO is rejected, implying
that there is a difference in the mean score of numeracy ability between courses given with the
Flipped Classroom model, which has been integrated with Problem-based Learning, and classes
delivered using the Problem-based Learning model. This research is reinforced by the results of
descriptive statistics analysis data shown in Table 5, this is indicate that the average score of the
experimental class which is 76.61 is higher than the control class that is 63.02.
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In research, Rusnawati (2020) stated that students from SMKN 1 Negara have higher study
outcomes when the flipped classroom learning model was implemented. The condition can happen
because students are more impressed by being active in participating in learning, so students think
it is easier to comprehends the course content provided through the flipped classroom learning
model. This statement was confirmed by the opinion (Mirlanda et al., 2020) that optimizing
learning activities in class by exchanging ideas and practicing allows students to train and hone
their reasoning, which can be interpreted indirectly as students practicing making choices and
drawing conclusions in a way that is appropriate and of course makes sense.

3.2.2. Affective Learning Outcomes

Affective learning outcomes assess student capabilities that relies on thoughts, sensations,
and reactions rather than logical reasoning. This particular type of evaluation was directly related
to attitudes among students and desires, encompassing self-assurance, dedication, courtesy,
integrity, self-control, collaboration, and other distinctive features. it is understandable that
affective assessment focuses on measuring learning outcomes, which is related to character
cultivation so that the teacher could implement the evaluation finding to enhances the studying
system and maximize an already good learning system (Akbar et al., 2021).

Data from affective student learning outputs were obtained from the survey answer on
students' inventive thinking capacity. According to the results of descriptive data analysis, the
mean score of effective learning outputs for the experimental class were more significants than the
average scores from the control class; this result has shown in Table 8. The experimental class has
average grades of 72.63, while the control section has an average value of 67.91. The difference
of average scores between the two research classes were relatively small that is at 4,72; this is
different from the achieved cognitive learning outcomes of 13.59. Next, the maximum score in the
experimental class is 98.33, and the maximum value for the control class is 83.88. So, the
maximum value for the experimental class more significants than the control class. For the lowest
scores, both of the class have the same value, which is 58.83 for experimental and controls. This
is in accordance with research Rizaldi's (2022) the fundamental overview data on students'
affective learning outcomes, which could be mentioned as the Mean or average score obtained;
there is an increase in the value in the class being tried (Experimental), mean gain of 77.93 and the
control group is 70.45.

The amount of frequency of affective study outcomes is categorized into four categories:
excellent, good, enough, and not enough. In Table 4.7, the total amounts of affective learning
outcomes for the first category, namely perfect for the experimental section, has a percentage of
33.33%, however for the control class, it has a percentage of 2.78%. Move to the second category,
namely good for the experimental class, has a percentage of 66,67%, following by the control class
that has a percentage of 97.22%. The third category is enough, and the fourth category is not
enough; both of the research classes have the same percentage, which is 0%. Therefore, the
experimental class outperformed the control class in affective learning sections.

According to research (Pratiwi et al., 2017), Effective learning outcomes show positive
values when implementing the flipped classroom learning model. This situation occurs because
students feel confident about taking part in learning in class. After all, they already have the
material for learning in advance. Besides that, the flipped classroom learning model also helps
students to learn independently because it requires them to manage their own time. This can teach
them to have an orderly attitude towards the rules and be committed to carrying out the tasks given
by the teacher (Fatimah et al., 2022). In research, Fatimah (2022) states that when implementing
the flipped classroom learning model, student learning initiative increases by 30%, which means
students can carry out learning activities independently without influence from other people.
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3.2.3. Psychomotor Learning Outcomes

Psychomotor learning outcomes are aspects of learning outcomes related to the use of basic
skills and physical movements. Psychomotor aspects play a vital role in human life. This ability is
developed through learning and practice. The psychomotor domain is also related to skills
(keterampilan) of a manual or motor nature (Neno, 2023). According to Sugiarti (2018), a student's
psychomotor abilities are closely related to skill abilities, which can be seen through practical or
experimental activities. It could be potentially inferred that the psychomotor domain is the domain
connected to skills (keterampilan) or the capacity to respond when someone obtains or perceived
a certain phase of learning (Fathurrahman, 2020).

Data on psychomotor student learning outcomes were obtained from the output of attitude
assessment observations. Depend on the previous results of descriptive data analysis in Table 9, it
shows that the average score of experimental class students is higher on this section; this is in
accordance with cognitive learning outcomes and affective learning outcomes. Based from the
result of experimental class, the average effective learning outcomes are 67.36, meanwhile the
control class only has 61.11 as their average score. Hence, there is some distinction between the
experimental and the control classes that is 6.25. Furthermore, the maximum score for
psychomotor learning outcomes is also greater than the control class, with the maximum score in
the experimental class being 91.67, but for the control class only has 83.33 points. For the
minimum value, there are some traits in common between the experimental and the control classes,
which is 41.67.

Table 9 also displays the frequency of psychomotor learning outcomes; in this table, there
are four categories of evaluations result by psychomotor learning outcomes that can be mentioned
as very good, good, enough, and not enough. The first category is outstanding; the experimental
results obtained have a percentage of 33.33%, while for the control class, it has a percentage of
25%. The second category, which is good, obtained the percentage of the experimental class at
61,11% and for the control class at 63.89%. For the third category, it is enough to obtain the
respective percentage of results for the both research classes, which are 5.56% in experimental and
11.11% for the control group. The last score from this category by both classes performed the same
percentage, which is 0%. As a result of the study this learning outcome occur more frequently in
the experimental class than in the control class.

The control class demonstrade inferior outcome in learning from psychomotor domain than
those of the experimental. This can be considering that the control class only uses non-PBL
learning models. This metodhology demand students to merely write down and pay attention to
the teacher's explanation, which results in students lacking skills in the learning process and
finding it difficult to achieve optimal learning success. The non-PBL learning model emphasizes
teacher-centered learning. Besides that, the psychomotor skills that appear in learning using this
model do very little to develop students' psychomotor skills.

They are referring to research (Hamid & Effendi, 2019) that shows that the flipped classroom
learning model influences the outputs of learning in students during the psychomotor domain.
However, this is different from research findings (Rahma et al., 2023), where the flipped classroom
learning model does not influence psychomotor learning outcomes. External factors or internal
factors can cause this incident. Students' habits can influence internal student learning outcomes
at home, in addition there is an abundance on student learning outcomes and their willingness to
learning for the time ahead. Neighborhood environment, school, and family also have an impact
on external influences.

4. CONCLUSIONS

The main findings of this research and statistical tests carried out can be informed that
flipped classroom-based PBL learning influences biology learning outcomes in biotechnology
material. This effect is caused by the PBL with Flipped Classroom learning process, which gives
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students more time to understand the lesson material, as well as the existence of online learning
media, which allows students to learn independently. Typically, flipped classroom learning
contains with both outside and inside activities in class. These two activities are equally important
and must run well to obtain maximum results. Although it has more significant advantages, the
application of flipped classroom learning may also additionally present some several obstacles.
The teacher's role is vital in overcoming existing obstacles for the successful implementation of
PBL with Flipped Classroom learning.
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