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Abstract

The purpose of this study was to examine the comp@:m between the flipped
classroom model and the direct instruction model on students' understanding of
scientific concepts. The type of research used is quasy experiment. This research was
conducted in class VIl Islamic Junior High School Al-Karim Gondang (experimental
class) and Islamic Junior High Darul ‘ulum Gondang Nganjuk Indonesia (control class).
Sampling was using cluster random sampling rechni.éa and hypothesis testing using
SPFPS application with one way ANOVA test. The results showed that there were
differences in the effect of the flipped classroom model and the direct instruction model
on students' understanding of sci concepts, where the significance value was
0.000 <0. he flipped classroom model has a better effect than the direct instruction
model on students’ understanding of s@iﬂc concepts. The average score of the
students' science concept understanding test scores in the class that was taught using
the flipped classro@mode! was 78.13 and the class taught by the direct instruction
model was 71.43. The flipped classroom model is effective for science learning and
improves students' understanding of scientific concepts.

Direct Instruction Model,

Keywords: Flipped Classroom Model, Concept

Understanding, Science.

Introduction

Understanding is an important factor in
learning activities (Santrock, 2010) and an
absolute requirement for achieving learning
success (Eraikhuemen & Ogumogu, 2014) . One
of the learning objectives is to help students
understand concepts, notjust remember separate
facts (Santrock, 2010). Concept understanding is

defined as a student's ability to build a relationship
between new and previous knowledge (Hailikari,
Katajavuori, &  Lindblom-Ylanne, 2008)
understand and interpret objects and events, as
well as the relationship between the two with the
students' own language.

Understanding the concept becomes the
foundation for students to build insight and
wisdom solve problems (Holme, Luxford, &
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Brandriet, 2015) and minimize student
misconceptions (Eraikhuemen & Ogumogu,
2014). Students are considered to understand the
concept, if they can capture learning messages,
so that they are able to apply concepts to solve
problems in everyday life (Anderson & Krathwohl,
2001; 2010; O'Dwyer, Wang, & Shields, 2015)
and if students do not understand a concept, then
students have difficulty choosing ways to solve
the problems they face. Indicators of
understanding of the revised Bloom's taxonomy
learning outcomes include the ability to interpret,
provide examples, classify, summarize, conclude,
compare, and explain (Anderson & Krathwohl,
2001; 2010). €3

Science has a very big role in preparing
superior human resources, training to develop
systematic, logical and critical thinking skills, and
training students to make discoveries and
engineering with  scientific  work  steps.
Understanding the concept of science is an
important provision for students to solve science
problems (Mehmet, 2010) so that they are able to
adapt to social life (Archer-Bradshaw, 2014) and
be able to compete in the era of globalization
(R riman, Omar, Daud, & Osman, 2012).
Organisation for Economic Cooperation and
Development (OECD) (2007) states that
understanding the concept of science is an
important weapon for students to achieve the
expected goals.

Students' understanding of science concepts
is still a serious problem. Students often
experience misconceptions (Arslan, Cigdemoglu,
& Moseley, 2012) which affect student
achievemde} (Arslan, Cigdemoglu, & Moseley,
2012) and students' I} understanding of science
concepts. In addition, students' low understanding
of science concepts is influenced by learning
activities that have not been carried out optimally,
students are less motivated to think activities,
students only listen to teachers and do not really
understand the concept of learning. Several
research results state that the learning process is
stil a lot on efforts to develop students'
memory/memorization (Tan & Halili, 2015),
centered on teachers, and the application of
learning models that are not suitable for learning
topics (Wittmann & Chase, 2012), which tend to
be lectures an important step for effective learning
by involving students actively in the learning
process (Yakar & Baykara, 2014). One of the
steps that can be taken is changing the
conventional learning model with the flipped
classroom model.

Flipped Classroom means inverted class
(Strayer, 2012), where conventional activities
carried out in class become activities at home,
and activities carried out at home such as
homework become activities carried out in class
(Bergmann & Sams, 2012; Ozdamli & Asiksoy,
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2016; Suhartono, etal, 2021). The flipped
classroom model is a student-centered learning
model (Bergmann & Sams, 2012; Midun, Degeng,
Kuswandi, & Ulfa, 2019) and fosters active
learning (Ozdamli & Asiksoy, 2016), so that
students do not become passive listeners, but are
more active in learning.

The direct instruction model is the most
common learning model and is often used by
teachers in the learning process. This model is
specifically designed to support the learning
process related to declarative and procedural
knowledge step by step. The direct instruction
model is more teacher centered (Kousar & Shah,
2010) by emphasizing the delivery of material
verbally from teachers to students (Nasution,
2017) regarding new concepts or skills and
teacher involvement in collaboration with students
individually or in small groups (Watanabe,
McLaughlin, Weber, & Shank, 2013). The direct
instruction model can be used in an effort to
achieve learning objectives at the level of
conceptual understanding (Reigeluth & Carr-
Cheliman, 2009).

The learning model has advantages and
disadvantages. All learning models are none
better and none worse. Likewise, the flipped
classroom model and the direct instruction model
have similarities and differences. stated that the
learning models related to 21s@Eentury skills-
based learning are meaningful learning, active
learning, direct learning@hdirect learning, and
distance learning. The difference between the
flipped classroom model and the direct instructidiE)
model is that the flipped classroom model is
based on constructivist learning theory, in which
students build their own knowledge individually
and collectively (Bada, 2015; Dagar & Yadav,
2016). Meanwhile, Engelmann (Kousar & Shah,
2010) states that the direct instruction model is
based on behavioristic learning theory. Choosing
the right learning model by the teacher will affect
students' better understanding of concepts.

Referring to theoretical and empirical
exposures, students' learning models and
conceptual understanding have an influence on
student learning outcomes. The use of
appropriate learning models and good student
EFlierstanding of a concept will result in good
student learning outcomes. The application of the
flipped classroom model or the direct instruction
model can certainly change students' cognitive,
affective, and psychomotor learning outcomes.
Likewise, students' understanding of concepts
can provide experience in solving problems and
achieving learning achievement. Teachers must
innovate in applying learning models to achieve
the specified learning objectives.
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Research Methods

This study us@E) a quasy experimental
research type (quasy experimental research). The
research design used was posttest only control
group dEZn. This design involves two classes,
namely the experimental group and the control
group.

The population in this study were all students
of class VIl at Madrasah Tsanawiyah in Gondang
Nganjuk Indonesia, namely MTs Al-Karim totaling
30 students, MTs. Al-Huda totaling 26 students,
and Islamic Junior High School. Darul 'Ulum
totaling 30 students. Sampling with cluster
random sampling technique. The research
subjects were students of class VIIl MTs Al-Karim
Gondang flhanjuk Indonesia as an experimental
class that was taught using the flipped classroom
model and grade VIII students of MTs. Darul
'Ulum Gondang Nganjuk Indonesia as a control
class that is taught using a direct instruction
model.

The variables in this study include (1)
independent variables, corfififting of (a) the
flipped classroom model is applied to the
experiment&lass marked "FC" and (b) the Direct
Instruction model applied to the control class
marked with "DI" and (2) the dependent variable
is student@Junderstanding of science concepts.

The data collection technique used in this
study was &Ekientific concept understanding test
technique. The research instrument used was a
science concept understffEjing test sheet. The
conceptual understanding test in this study was in
the form of an essay test totaling 10 items, but
there were 7 valid test items and 3 invalid items.
This comprehension test is structured based on
indicators of cognitive learning outcomes in the
comprehension dimension (C2) with operational
verbs in Bloom's revised taxonom)(Anderson &
Krathwohl, 2001; 2010), including (1) interpreting,
(2) exemplifying, (3) classifying, (4) summarizing,
(5) concluding, (6) comparing, and (7) explaining.
The scoring of each item refers to the rubric of
assessing concept understanding by Abraham,
Williamson, & Westbrook (1994) which consists of
(1) ascore of 4 forcorrect answers and containing
all scientific concepts, (2) a score of 3 for correct
answers and contains at least one scientific
concept and does not contain misconceptions, (3)
a scare of 2 for the answer provides partially
correct information but also shows a
misconception in the explanation, (4) a score of 1
for an answer that indicates a fundamental error
about the concept being studied, and (5) a score
of 0 for wrong, irrelevant, repeated questions, or
blank answers.

Data analysis used analysis prerequisite test
and hypothesis test. Normality and homogeneity
test to determine the normal distribution and
homogeneity of the sample. In the test using a
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significance level of 0.05 with a significance value
Eeater than a (Sig. > 0.05). Hypothesis testing
aims to determine the effect of the flipped
classroom (FC) model on understanding scientific
concepts. Hypothesis testing using one way
ANOV A test assisted by SPSS with a significance
value smaller than a (Sig <0.05).

Results and Discussion

This study aims to examine the difference in
the effect of the flipped classroom model with the
direct instruction model on the understanding of
science concepts in class VIl students at MTs
Al-Karim Gondang and MTs. D& 'Ulum
Gondang Nganjuk Indonesia. After testing the
reliability and validity of the test instrument for
understanding the concept of science, it shows (1)
reliable and (2) valid, then the prerequisite test is
the normality and homogeneity test.

The normality test of students' understanding
EEkscience concepts in the two treatment classes
can be seen in the following table:

Table 1.

Normality Test of Test Score Resullts Students'
rstanding of Science Concepts

Tests of Normality
Class | Kolmogorov-

Smirnov?

Statistic | df | Sig.
Understanding | FC .123 30 | .200°
of Science DI 137 30 | .160

| cdicept

*. This is a lower bound of the true
significance.
a. Lilliefors Significance Correction

Based on table 1, the significance value in
the two treatment classes shows more than the a
significance level of 0.05 (Sig.> 0.05). In the
experimental class that was taught using the
flipped classroom (FC) model it was 0.200 and the
control class taught using the direct instruction
(DI) model was 0.160, meaning that the test
scores were normally distributed.

The homogeneity test of students'
understanding of science concepts from the two
treatment classes can be seen in the following
table.

Table 2.

Homogeneity Test Students' Understanding of
Science Concepts

Test of Homogeneity of Variances
Understanding of Science Concepts
Levene Statistic dflt | df2 | Sig.
1.364 1 58 | .248
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Table 2 The results of the homogeneity test
can be seen that the significance value is 0.248,
meaning that the significance value obtained is
more than 0.05 (Sig. = 0.05), so the score data
from the two classes have the same variance
(homogeneous).

After the two prerequisite tests above were
carried out, it was followed by a hypothesis test
with the one-way ANOVA test, the results were as
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treatment classes based on the indicator of
understanding can be seen in the following table:

Table 5.
Average Score of Students' Science Concept
Understanding based on  Understanding

Indicators in Revised Bloom Taxonomy by
Anderson & Krathwolh

follows: Mean
Inte | Exe | Cla | Su Co Co |Ex | T
C |rpr | mpli | ssif | mm | ncl | mp |pla |0
Table 3. la | etin | fyin | yin | arizi | udi | ari ini |t
s |9 ] ] ng ng ng ng | al
Hypothesis Test Results Students' Understanding s
of Science Concep{s F | 76. 80.3 | 80. 806 | 79. 73. 77. 7
ANOVA cl13 |7 37 |3 40 |33 |90 213.
Understaflhg of Science Concepts 3
Sumof |df | Mean |F Sig D |66 |[755 |74. 731 [73. [e5 |71 |7
Square Squar . I |23 |3 27 |3 87 |83 |17 |1
4
s e 3
Betwe |673.35 |1 |673.35| 18.22 | .00
en 0 0 6 0 For more details, the average score of
Groups students' understanding of science concepts can
Within | 2142.8 | 5 | 36.945 be seen in the following histogram:
Groups | 33 8
Total 2816.1 5
83 9

The results of hypothesis testing in table 3
show the sig f#le. smaller than the significance
level of 0.05 (sig <0.05), namely the sig value. is
#2300 less than 0.05 (0.000 <0.05), which means
that there is a difference in the effe@between the
two learmning models used on students'
understandirfggd of science concepts. The
difference in the effect of the two learning models
used on students 'understanding of science
concepts, can be seen from the average score of
students' understanding @Bcience concepts from
the two learning models, as shown in the following
table:

Table 4.
Students' Score of  Science  Concept
Uiierstanding
Descriptive Statistics
N | Minim | Maxim | Me | Std.
um um an Deviati
on
FC 3 |68 90 78. | 6.388
0 13
DI 3 |58 79 71. | 5.752
0 43
Valid |3
N 0
(listwi
se)
The average score of students'
understanding of science concepts in the two

an
£
=
wn
wn
L=
o

Summarizing
Concluding
Comparing

Explaining

[=Ts]
c 2
£ =
E g
5 £
g
£ ¢
w

Total mean score

 FC Model

H DI Model

Figure 1.

The Histogram of Score Average Students’
Science Concept Understdifling based on the
Indicators of Understanding in the Revised Bloom
Taxonomy by Anderson & Krathwolh

Table 5 and Figure 1 of the histogram above,
show the average score of students'
understanding of science concepts based on
indicators of understanding in the revised bloom
taxonomy, there are differences between the
classes that were taught using the flipped
classroom (FC) model and the direct teaching
model. Students' understanding of science
concepts taught using the flipped classroom (FC)
model with a total mean of 78.13 and those being
taught using the direct teaching model was 71.43.
The average score dffstudents' understanding of
science concepts taught using the flipped
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4
classroom (FC) model is better than those gught
using the flipped classroom (FC) model.

The results of hypothesis {g&}ing show that
the flipped classroom (FC) model is more
effective than the direct instruction model for
studdfi®' understanding of scientific concepts.
The flipped classroom model is more effective
due to the involvement of students in
understanding concepts starting from learning
outside the classroom (home) and inside the
classroom. At home, students study subject
matter and learning in class, students do
assignments, discuss material that students have
not understood. Research results by Davies,
Dean, & Ball (2013); Gilboy, Heinerichs, &
Pazzaglia (2015); mentioned the flipped
classroom model as a learning model that
involves students actively in learning activities.

The flipped classroom model is oriented
towards student-centered learning (Bergmann &
Sams, 2012; Bishop & Verleger, 3; Midun,
Degeng, Kuswandi, & Ulfa, 2019), students take
control and are responsible for their own learning
(Gilbay, Heinerichs, & Pazzaglia, 2015), making
learning effective by actively involving students in
the learning process (Suhartono, et.al., 2021).
Research Results by Suhartono, Degeng,
Suyitno, & Sulton (2019); states that the learning
process will be effe if the learning process is
student-centered, so that students actively
participate in the learning process.

The application of the learning model
between the flipped classroom model and the
direct instfiction model, there are differences in
students' understanding of scientific concepts.
Bhe flipped classroom model is better for
students' understanding of scientific concepts.
Research resulffby Bansal, Bansal, Ahmad, &
Pandey (2020) stated that the flipped classroom
model has a significant effect students’
understanding of scientific concepts. In the flipped
classroom model, students have a lot of time to
study, not anly in class but outside the classroom.
Outside the classroom (at home) students study
the material and do assignments, then in class
problem solving is carried out by discussing and
completing assignments/ evaluations given by the
teacher (Suhartono, et.al., 2021). Qutside the
class, students can study the material repeatedly
until they really understand the material discussed
before entering class. In addition, students can
explore learning material extensively that will be
discussed and deepened in class, then the
discussion and communication process in class
with classmates can strengthen understanding
and produce deeper learning and strengthen a
concept. together (Christiansen, 2018).

The low learning outcomes of students'
understanding of science concepts in classes
taught by the direct instruction model are due to
the fact that most of the learning is still dominated
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by teachers, where the learning process
emphasizes giving concepts from teachers to
students, so that students are only listeners and
passive in learning activities (Reigeluth, 1999).
This learning model tends to be only for students
who have good cognitive abilities, but students
who have low cognitive abilities tend to be passive
in the learning process. The direct instruction
model only emphasizes the delivery of learning
material without paying attention to concepts
related to students' daily lives. The learning
process, such as the direct instruction model, is
certainly less effective in developing learning
achievement in students. This learning model
focuses more on the aspects of remembering and
has less understanding of the material being
studied. The direct instruction model is very
appropriate only for students who have good
intellectual abilities, but students with low abilities
need several repetitions to achieve certain
competencies (Peterson, 2011).

The flipped classroom model provides a
better effect on student learning outcomes.
Research results by Balaban, Gilleskie, & Tran
(2016); Wasserman, Quint, Norris, & Carr (2017);
EZ:n, Phielix, Janssen, & Kester (2019) stated
that students studying in the flipped classroom
model achieve higher and significant learning
outcomes than students in conventional m
class. Research results by also stated that the
flipped classroom model has a significant different
effect from ftraditional models on cognitive
learning outcomes. The flipped classroom model
can be used as a learning model that can create
active and effective student-centered learning
and can improve cognitive learning outcomes
including student understanding of concepts.

Conclusion

Based on the results of [fdsearch and
discussion, it can be concluded that there is a
difference in the effect of the flipped classroom
model and the direct instruction model on
students' understanding of scientific concepts.
This is evidenced from the results of hypothesis
testing with the one way ANOVA test showing a
significance value of 0.000 < 0.05. The flipped
classroom model has a better effect on students
'understanding of science concepts than the
direct instruction model, indicated by the average
score of students' science concept understanding
test score§fBtudents’ understanding of science
concepts taught using the flipped classroom
model obtained an average score of 78.13 and
the direct instruction model obtained an average
score of 71.43. The flipped classroom model can
B an alternative learning model used to improve
students' understanding of scientific concepts.
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