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Abstrak 

Scientific reasoning becomes a prerequisite skill for studying science. The fact is that this ability, especially 
at the junior high school level, is relatively low. One learning model that can be applied to overcome this 
problem is inquiry-based, evidence-based reasoning. This type of research is a one-group pretest-posttest 
design with a sample of 102 students taken by the purposive sampling technique. The research instrument 
was a two-tier multiple-choice test based on scientific reasoning indicators. The results of the study were 
analyzed using the N-gain test, and a value of 0.6 was obtained, or it could be concluded that there was an 
increase in students' scientific reasoning in the moderate category. An ANOVA test was also carried out, 
and a significance value of 0.258 > 0.05 was obtained, which indicated that there was no significant 
difference between groups or that the EBR model had a consistent impact on increasing students' 
scientific reasoning. Each indicator of scientific reasoning also experienced an increase in the moderate 
category. The existence of this research can be of particular concern to educators as they continue to train 
scientific reasoning abilities in various natural science materials so that a scientific mindset is formed in 
students. 
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INTRODUCTION  

Scientific reasoning is a person's ability to 
think logically based on scientific concepts and 
evidence already possessed to acquire new 
knowledge (Firdausi et al., 2020; Hadi et al., 
2021; Sari et al., 2020). In line with this, some 
researchers interpret scientific reasoning as the 
ability to apply logical principles to a scientific 
process, starting from finding problems, 
formulating hypotheses, determining predictions 
and solutions, determining variables, applying 
experiments, analyzing data, and draw a 
conclusion (Balqis et al., 2019; Hanson, 2016; 
Nasir, 2023). Based on the opinion of several 
scientists, scientific reasoning skills are needed in 
learning natural sciences to understand and 
construct drafts independently (Tala & 
Vesterinen, 2015; Basri, 2019). This is because 
science is knowledge that learns all phenomena or 
symptoms of nature in the form of facts, concepts, 
and laws based on experiments or research to 
obtain the truth. Scientific reasoning abilities are 
included in one part of thinking skills in the 21st 
century, which can be implemented in science 
learning as a provision for students to adapt to the 
challenges of globalization, (Handayani et al., 
2020; Utami et al., 2019; Yulianti & Zhafirah, 
2020). In agreement with this viewpoint, it is 
well known that the 2013 curriculum includes a 
requirement that students develop their capacity 
for scientific reasoning as part of their study of 
science(Anjani et al., 2020; Fitriyani et al., 2017; 
Waseso, 2018)   

According to Karplus et al., scientific 
reasoning has two patterns: concrete reasoning 
and formal reasoning. In concrete reasoning, 
there are four dimensions: class inclusion, serial 
ordering, and reversibility. Additionally, formal 
reasoning consists of five dimensions: 
theoretical reasoning, combinatorial reasoning, 
functional and proportional reasoning, control 
variables, and probabilistic and correlational 
reasoning (Karplus, 1977; Shofiyah & 
Wulandari, 2018). Based on Piaget's theory of 
cognitive development, the operational stage of 
concrete reasoning is owned by children aged 6–
12 years, while the operational stage of formal 
reasoning is owned by children aged 12–14 
years, (Ibda, 2015; Rahmaniar et al., 2021; 
Sansena, 2022). In this study, scientific 
reasoning is defined as students' cognitive 
abilities in five dimensions: class inclusion 
(ability to classify data), serial ordering (ability to 
sort data sets), theoretical reasoning (ability to 

interpret data based on relevant theories), 
functional and proportional reasoning (ability to 
analyze a functional relationship), and control of 
variables (ability to determine and control 
variables). 

The ability of scientific reasoning has an 
important role in learning science. The existence 
of scientific reasoning that is owned by students 
will affect learning achievement in the fields of 
science and physics (Laily et al., 2018; Prastiwi et 
al., 2018; Rimadani et al., 2017). Students with 
high levels of scientific reasoning can explain 
concepts correctly; they are able to create an 
argument in developing understanding as well as 
be active in principle in using scientific methods 
to explain phenomena in the real world. This 
makes students' understanding and mastery of 
concepts more in-depth. This is inversely 
correlated to students' level of scientific 
reasoning in science since they will have trouble 
correctly understanding and mastering concepts, 
which can have an impact on student 
achievement. Similarly, students with strong 
scientific reasoning skills may perform better 
than average students in solving complex 
problems (Fawaiz et al., 2020; Koes-H & 
Putri, 2021; Musyaffa et al., 2019). 

The significance of scientific reasoning is 
not consistent with the state of affairs. It was 
discovered that students in SMPN 15 Sukabumi 
still had very poor levels of scientific reasoning 
skills, particularly in the area of hypothesis-
deductive skills, similar to the findings of the 
research by (Firdaus et al., 2021). The same is 
true of the study of Handayani et al., which 
discovered that class IX students at SMAN 1 
Sukabumi lacked the capacity for scientific 
reasoning (Handayani et al., 2020). This problem 
was also found in SMP Negeri 1 Tanggulangin. 
This was proven by the results of a preliminary 
scientific reasoning test with six indicators given 
to class VIII students of SMPN 1 Tanggulangin. 
The results showed that 81% of students had the 
ability on the reversibility indicator, 50% of 
students had the ability on the class inclusion 
indicator, 29% of students had the ability on the 
theoretical reasoning indicator, 28% of students 
had the ability on the functional and 
proportional reasoning indicators, as many as 8% 
of students had the ability on the serial ordering 
indicator, and 0% or none of the students had 
the ability on the control of variables indicator. 
This shows that there is only one indicator of 
scientific reasoning that is mastered by more than 
50% of students. Students stated that they found it 
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difficult to complete the test because they had not 
been fully trained in scientific reasoning abilities. 
Teacher expected can choose a model learning 
Which appropriate to train scientific reasoning 
abilities. 

Inquiry is one of the lessons that can 
improve students' scientific reasoning abilities 
because it is oriented to the scientific method 
(Sundari & Rimadani, 2020; Sutarno, 2014; 
Utami et al., 2019). In line with this, Daryanti's 
research results show that there is an optimal 
increase in the scientific reasoning abilities of 
SMPN 1 Malang students after the application 
of inquiry learning, which is marked by an N-
gain value of 3.56 or in the high category 
(Daryanti et al., 2015). In this study, it was 
explained that with inquiry learning, students 
were given the opportunity to actively build their 
own knowledge, like researchers (Daryanti et al., 
2015). However, Zimmerman et al. noted that 
some students continued to struggle with using 
the scientific method in inquiry learning, 
particularly when it came to forming hypotheses 
and fusing prior knowledge and data or evidence 
with these assumptions (Anjani et al., 2020). In 
this case, a learning design is needed that is able 
to coordinate between theory and evidence, 
which is a set of scientific reasoning skills 
(Schiefer et al., 2019). Evidence-based reasoning 
(EBR) is thought to be a solution to this 
problem. 

The Evidence-Based Reasoning (EBR) 
learning model is a learning model that applies 
an inquiry-based framework that is capable of 
producing scientific reasoning in experimental 
and predictive activities (Erlina et al., 2018).  
This learning model shows two inputs in the 
form of statements (predictions) and data that 
are processed through three processes, namely 
analysis, interpretation, and application to make 
claims. The process is contained in five phases of 
EBR learning. The first phase is to define a 
problem. The teacher involves students in 
making a statement about a real phenomenon, 
which is then developed by making a problem 
formulation. In the second phase, develop a 
hypothesis. The teacher involves students in 
making hypotheses and determining variables 
before doing proof. In the third phase, search 
for evidence, the teacher engages students to 
look for evidence for predictions made through 
experimental activities and analyzes the results 
obtained. In the fourth phase, draw a 
conclusion, students and the teacher make a 
conclusion, and state claims from statements 

(predictions) and evidence. In the fifth phase, 
test the adequacy of the conclusion, allowing 
students to apply their knowledge or concepts to 
a new phenomenon or problem to test the 
conclusion reached. Based on research by Hardy 
et al., it states that the EBR learning model can 
develop scientific reasoning based on 
phenomena (Hardy et al., 2010).  Similar to this, 
the results of research by Erlina et al. stated that 
the application of the EBR learning model was 
effective in increasing the scientific reasoning 
abilities of SMAN 3 Jember students, especially 
in learning physics, as evidenced by increasing 
the scientific reasoning abilities of students who 
were in the medium to high criteria (Erlina et al., 
2018).  This research only focuses on formal 
scientific reasoning, which is adapted to the 
research subjects used. It is for this reason that 
researchers conduct research with some updates, 
namely indicators of scientific reasoning that are 
used not only in formal patterns but also in 
concrete patterns; the natural science materials 
used are different; and the research subjects are 
also different. Based on the existing background, 
the aims of this study were to (1) describe the 
effect of the EBR learning model in the inquiry 
approach on students' scientific reasoning 
abilities in junior high schools and (2) describe 
students' scientific reasoning abilities based on 
the improvement of each indicator. 

METHOD 

This research includes quantitative 
research, which is a type of structured research 
and is synonymous with the use of numbers in 
presenting research data and using a larger 
sample size (Sahir, 2021).  The type of research 
used is a pre-experiment with the one-group 
pre-test-posttest design (Fraenkel et al., 2011; 
Sugiyono, 2022). 

Table 1. Research Design 

Class Pretest Treatment Posttest 

Experiment O 1 X O 2 

Replication 1 O 1 X O 2 

Replication 2 O 1 X O 2 

The research was conducted in three 
classes, namely the experimental class, 
replication 1 and replication 2. In the early 
stages of the study, a pretest (O1) was given to 
determine students' initial scientific reasoning 
abilities. The research was continued by applying 
the same learning model to the three classes. 
The learning model is Evidance Based 
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Reasoning in the inquiry approach, for the three 
classes according to the existing syntax (X). In 
the final stage of the research, students' scientific 
reasoning abilities were tested by giving a 
posttest to the three classes (O2). 

the research started on 21 February to 18 
March 2023. The research population used was 
class VIII students at SMPN 1 Tanggulangin 
Samples were taken using a purposive sampling 
technique, with a total sample of 10% of the 
population calculated using the Slovin formula 
(Sugiyono, 2019). So that three class groups 
were obtained, namely the experimental class of 
34 students, replication class 1 of 35 students, 
and replication class 2 of 33 students. The 
technique of collecting data is done by 
administering a test. The test instrument is in the 
form of 20 two-tier multiple-choice questions 
on substance stress, with five indicators of 
scientific reasoning: class inclusion, serial 
ordering, theoretical reasoning, functional and 
proportional reasoning, and control of variables. 
Every indicator has four questions. Before use, 
the instrument was assessed for validity and 
reliability by two professional validators. The 
research process begins by giving a pre-test to 
each class, then conducting treatment applying 
the EBR learning model to each class, and a 
post-test. The results of the pre-test and post-
test were analyzed using N-gain to determine 
students' scientific reasoning abilities for each 
indicator. The following table shows the criteria 
for increasing N-gain. 

Table 2. Criteria for N-gain Increase  

Average Criteria 

g > 0.7 Tall 

0.3 ≤ g ≤ 0.7 Currently 

0 < g < 0.3 Low 

g ≤ 0 Fail 

g > 0.7 Tall 

Source: (Wahab et al., 2021) 

In addition, a one-way ANOVA statistical 
test was carried out to determine whether there 
was a significant influence from the application 
of the EBR learning model in each group. There 
is a prerequisite test before the ANOVA test is 
carried out, which includes the normality test 
and homogeneity test of variance. The statistical 
test was carried out using SPSS. 

 
 

RESULTS AND DISCUSSION 

1. Analyze the influence of EBR in the 

inquiry approach on students' scientific 

reasoning ability. 

The results of the pretest and posttest 
were used to conduct the N-Gain and Anova 
tests to determine the influence of the EBR 
learning model on scientific reasoning. 

 

Table 3. N-Gain Results for All Samples 

N Pretest Posttest N-

Gain 

Category 

102 19,6 73,1 0.6 Currently 

Based on Table 3, it shows that there is 
an increase between the pretest and posttest 
values. Of the 102 existing samples, the average 
student score before the EBR (pretest) model 
was applied was 19.6, and the score increased 
after the EBR model (posttest) was applied, 
namely 73.1. Existing posttest scores are used in 
the N-gain test to find out how much of an 
increase in scientific reasoning ability is 
produced. The N-gain score obtained was 0.6. 
This score indicates an increase in the moderate 
category. This shows that EBR in inquiry 
learning has a positive influence on students' 
scientific reasoning abilities.  

In addition to the N-gain test, an 
ANOVA test was also carried out. This Anova 
test uses SPSS. The prerequisites for the 
ANOVA test are the normality test and the 
homogeneity test. The normality test was carried 
out to find out whether the data obtained was 
normally distributed or taken from a normal 
population. If the data is normally distributed, 
then the homogeneity test can be continued. A 
homogeneity test was conducted to find out 
whether the sample used came from a 
homogeneous (same) population. If both 
conditions have been met, then the ANOVA 
test can be carried out. The type of Anova test 
used is one-way Anova. The purpose of the 
ANOVA test is to test whether there is a 
significant difference between two or more 
classes that are affected by one independent 
variable in the study. If the p value is > α, it can 
be said that there is no significant difference in 
the data, and vice versa. The following are the 
results of the normality test, homogeneity test, 
and ANOVA test obtained from the study. 
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Table 4. Normality Test Results 

Data Class Significance Value 

 

Score 

N-Gain 

Experiment 0.296 

Replication 1 0.140 

Replication 2 0.110 

 

Table 5. Homogeneity Test Results 

Data Class Significance Value 

 

Score 

N-Gain 

Experiment  

0.701 
Replication 1 

Replication 2 

The results of tables 4 and 5 are the 
results of the prerequisite tests of the one-way 
ANOVA, namely the normality and 
homogeneity tests. Based on Table 4, it shows 
that the normality test for the three classes is 
taken from the N-gain scores of all samples. In 
succession, the experimental classes, replication 
1, and replication 2, had significance values of 
0.296, 0.140, and 0.110. This shows that the 
significance value, or p-value, of the three 
classes is > 0.05. So it can be concluded that the 
data is normally distributed or that it is taken 
from a normal population. The data that has 
been normally distributed is subjected to 
another prerequisite test, namely the 
homogeneity test. Based on Table 5, it shows 
that the homogeneity test of the three classes 
was taken from the N-gain scores of all samples. 
The results showed that the experimental 
classes, replication 1 and replication 2, had a 
significance value or p-value (0.7) > α (0.05). 
This shows that the data obtained comes from a 
homogeneous population. The results from 
tables 4 and 5 can be concluded that the data 
has fulfilled the prerequisite test for the Anova 
test, according to table 6. 

Table 6. ANOVA test results 

Data Class Significance Value 

 

Score 

N-Gain 

Experiment  

0.258 Replication 1 

Replication 2 

Based on Table 6, it shows that the third-
class ANOVA test is taken from the N-gain 
score of all samples. The results showed that the 

experimental classes, replication 1 and 
replication 2, had a significance value or p-value 
(0.2) > α (0.05). It can be concluded that there is 
no significant difference between the three 
classes tested. The EBR learning model in the 
inquiry approach becomes an independent 
variable that affects the absence of these 
differences. So that it can be said that there is an 
increase in scientific reasoning abilities really 
influenced by the EBR learning model in the 
inquiry approach. Inquiry-based learning, 
including EBR, can actually help develop the 
natural development of scientific reasoning 
(Schlatter et al., 2022). This shows that students 
are able to have the skills to think logically based 
on the concepts and evidence they already have. 
This is consistent with the claims of Slavin in 
Erlina et al. (2018) that inquiry-based EBR helps 
students understand the connection between 
evidence and theory or concepts so they can 
solve problems easily.  

In the search for evidence phase of the 
EBR learning model, students are asked to look 
for evidence through an experiment and analyze 
it. As a result, providing opportunities for 
students to be actively involved both physically 
and mentally in understanding a concept. This is 
in line with the research results of (Qamariyah et 
al., 2021) who found that implementing learning 
that actively involves students in constructing 
conceptual understanding can improve students' 
scientific reasoning abilities. It was further 
explained that activities that involve physical 
activity (experimental) can develop students' 
methodological and technical abilities, thus 
enabling them to concretize theoretical 
knowledge with existing realities (Bouzit et al., 
2023). In addition, the activity of looking for 
evidence of a concept is important for training 
students in making reasonable conclusions. In 
the test of the adequacy of the conclusion phase, 
the EBR model also provides an opportunity for 
students to test the adequacy of their 
understanding by solving or providing solutions 
to a new problem accompanied by relevant 
reasons based on evidence and conceptual 
understanding that has been previously 
obtained. As a result, students will have a deeper 
understanding. This trains students to argue 
correctly. All of these evidence-based learning 
activities are the key to scientific reasoning 
(Murtonen & Balloo, 2019). 
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2. Improvement Test for Each Indicator of 

Scientific Reasoning 

Graph 1. Improvement of Scientific Reasoning 
Ability for Each Indicator 

 

The improvement of each indicator was 
tested by calculating the average pretest, 
posttest, and N-gain values of the three classes 
on the five indicators of scientific reasoning, 
namely Class inclusion, Serial Ordering, 
Theoretical Reasoning, Functional and 
Proportional Reasoning, and Control of 
variables. Based on graph 1, it shows that each 
indicator has increased both from the pretest-
posttest score and the N-gain score. N-gain 
average score for each indicator is 0.7. This 
shows that the increase in students' scientific 
reasoning abilities on each indicator is in the 
medium category.  

The class inclusion indicator is the 
indicator with the highest posttest score among 
other indicators. This shows that students are 
already able to classify data. The resulting N-
gain score is also included in the medium 
category (0.71). Basically, class inclusion is an 
initial ability to concretely form patterns in 
scientific reasoning. Thus, students at the junior 
high school level have actually passed the 
concrete reasoning stage. According to Piaget, 
the concrete reasoning stage has been owned by 
children aged 6–12 years (Ibda, 2015; Sanghvi, 
2020). Similar to the class inclusion indicator, 
the control of variables indicator is also the 
indicator with the highest increase in both the 
pretest, pottest, and N-gain scores, which shows 
that students are able to determine or control 
variables. This is because EBR presents an initial 
statement through a phenomenon that has a 
relationship between variables (Erlina et al., 
2018). In addition, the Develop a Hypothesis 
phase in the EBR model trains students to 
determine variables in seeking evidence through 
an experiment. The existence of experimental 
activities and stimulation of cognitive problems 

is effectively used to study the ability to control 
variables (Schlatter et al., 2022). 

The functional and proportional 
reasoning indicators are indicators with the 
lowest pretest and posttest scores among other 
indicators. This shows that students have not 
maximized their ability to analyze a functional 
relationship. The fundamental cause is that 
teachers are not used to teaching these abilities 
to students, which makes them less perceptive in 
evaluating how a concept (a mathematical 
equation) relates to the proper explanations. 
(Ash-Shiddieqy et al., 2018) states that 
proportional reasoning ability refers to students' 
sensitivity to situations that involve proportional 
relationships. This ability is one that can be 
built, not purely from one's expertise. In 
addition, students' knowledge of scientific 
reasoning has improved in the medium category, 
as measured by the N-gain score. Basically, EBR 
facilitates students making proportional and 
probabilistic predictions by asking questions as 
an elaboration of premises.  

CONCLUSION 

Based on the results of the research that 
has been done, it can be concluded that there is 
a significant effect of applying the EBR learning 
model in the inquiry approach to students' 
scientific reasoning abilities in junior high 
schools. This is obtained from the average value 
of the N-gain score (0.6) which is in the medium 
category. In addition, the ANOVA test results 
with a sig value (0.258). Besides that, there is an 
increase in the ability of each indicator of 
students' scientific reasoning in the medium 
category after the application of the EBR 
learning model in the inquiry approach. 

REFERENCE 

Anjani, F., Supeno, & Subiki. (2020). 
Kemampuan Penalaran Ilmiah Siswa Sma 
Dalam Pembelajaran Fisika Menggunakan 
Model Inkuiri Terbimbing Disertai 
Diagram Berpikir Multidimensi. Lantanida 
Journal, 8(1), 1–95. 
https://doi.org/10.22373/lj.v8i1.6306 

 
Ash-Shiddieqy, M. H., Suparmi, A., & Sunarno, 

W. (2018). The effectiveness of module 
based on guided inquiry method to 
improve students’ logical thinking ability. 
Journal of Physics: Conference Series, 1006(1). 
https://doi.org/10.1088/1742-
6596/1006/1/012001 

19,36 20,58 30,64 10,78 16,67

78,19
71,08 75,98

64,95
77,21

0,71 0,62 0,58 0,57 0,71

CLASS INCLUSION SERIAL ORDERING THEORITICAL 
REASONING

FUNCTIONAL AND 
PROPORTIONAL 

REASONING

CONTROL OF 
VARIABLE

Pre-Test Post-Test N-Gain



IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 5 (2) 2023 page 136-144 

142 http://ejournal.iainbengkulu.ac.id/index.php/ijisedu 

 

 
Balqis, D., Kusairi, S., & Supriana, E. (2019). 

Analisis Kemampuan Penalaran Ilmiah 
pada Pembelajaran Interactive 
Demonstration disertai Formative 
Assessment. Jurnal Pendidikan: Teori, 
Penelitian, Dan Pengembangan, 4(11), 1485. 
https://doi.org/10.17977/jptpp.v4i11.130
10 

 
Bouzit, S., Alami, A., Selmaoui, S., & Rakibi, Y. 

(2023). Scientific Experiments in 
Moroccan High Schools Life Science 
Courses: Constraints and Solutions. 
European Journal Od Educational Reasearch, 
12(2), 957–966. 

 
Daryanti, E. P., Rinanto, Y., & Dwiastuti, S. 

(2015). Peningkatan Kemampuan 
Penalaran Ilmiah Melalui Model 
Pembelajaran Inkuiri Terbimbing Pada 
Materi Sistem Pernapasan Manusia. Jurnal 
Pendidikan Matematika Dan Sains, 3(2), 163–
168. 

 
Erlina, N., Susantini, E., Wasis, Wicaksono, I., & 

Pandiangan, P. (2018). The effectiveness 
of evidence-based reasoning in inquiry-
based physics teaching to increase 
students’ scientific reasoning. Journal of 
Baltic Science Education, 17(6), 972–985. 
https://doi.org/10.33225/jbse/18.17.972 

 
Fawaiz, S., Handayanto, S. K., & Wahyudi, H. S. 

(2020). Eksplorasi Keterampilan Penalaran 
Ilmiah Berdasarkan Jenis Kelamin Siswa 
SMA. Jurnal Pendidikan: Teori, Penelitian, 
Dan Pengembangan, 5(7), 934. 
https://doi.org/10.17977/jptpp.v5i7.1372
1 

 
Firdaus, S. N., Suhendar, S., & Ramdhan, B. 

(2021). Profil Kemampuan Penalaran 
Ilmiah Siswa SMP Berdasarkan Gaya 
Belajar. Biodik, 7(3), 156–163. 
https://doi.org/10.22437/bio.v7i3.13347 

 
Firdausi, E. A., Suyudi, A., & Yuliati, L. (2020). 

Identifikasi Kemampuan Penalaran Ilmiah 
Materi Elastisitas dan Hukum Hooke pada 
Siswa SMA. Jurnal Riset Pendidikan Fisika, 
5(2), 69–75. 

 
Fitriyani, I., Hidayat, A., & Munzil. (2017). 

Pengembangan Perangkat Pembelajaran 

IPA Untuk Meningkatkan Kemampuan 
Berpikir Tingkat Tinggi dan Penalaran 
Ilmiah Siswa Sekolah Menengah Pertama. 
Jurnal Pembelajaran Sains, 1(1), 27–34. 

 
Fraenkel, J. R. Wallen, N.E & Hyun, H. H. 

(2011). How to Design and Evaluate 
Research in Education. In Mc. GrawHill 
(8th ed.). https://doi.org/10.1007/978-1-
4899-7993-3_80736-1 

 
Hadi, W. P., Muharrami, L. K., & Utami, D. S. 

(2021). Identifikasi Kemampuan Penalaran 
Ilmiah Berdasarkan Gender. Wahana 
Matematika Dan Sains: Jurnal Matematika, 
Sains, Dan Pembelajarannya, 15(2), 133–142. 
https://ejournal.undiksha.ac.id/index.php
/JPM/article/view/34047 

 
Handayani, G. A., Windyariani, S., & Pauzi, R. 

Y. (2020). Profil Tingkat Penalaran Ilmiah 
Siswa Sekolah Menengah Atas Pada Materi 
Ekosistem. Biodik, 6(2), 176–186. 
https://doi.org/10.22437/bio.v6i2.9411 

 
Hanson, S. T. (2016). The Assessment Of Scientific 

Reasoning Skills Of High School Science 

Students : A Standardized Assessment 
Instrument. 

 
Hardy, I., Kloetzer, B., Moeller, K., & Sodian, B. 

(2010). The Analysis of Classroom 
Discourse: Elementary School Science 
Curricula Advancing Reasoning With 
Evidence. Educational Assessment, 15(3), 
197–221. 
https://doi.org/10.1080/10627197.2010.5
30556 

 
Hariyanti, U., Irawan, E. B., & Hidayanti, E. 

(2017). Jurnal Kajian Pembelajaran 
Matematika. Jurnal Kajian Pembelajaran 
Matematika, 1(1), 10. 
http://journal2.um.ac.id/index.php/jkpm 

 
Ibda, F. (2015). Perkembangan Kognitif: Teori 

Jean Piaget. Intelektualita, 3(1), 242904. 
 
Karplus, R. (1977). Science Teaching and the 

Development of Reasoning. Journal of 
Research in Science Teaching, 14(2), 169–175. 

 
Koes-H, S., & Putri, N. D. (2021). The Effect of 

Project-Based Learning in STEM on 
Students’ Scientific Reasoning. Journal of 



IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 5 (2) 2023 page 136-144 

http://ejournal.iainbengkulu.ac.id/index.php/ijisedu 143 

 

Physics: Conference Series, 1835(1). 
https://doi.org/10.1088/1742-
6596/1835/1/012006 

 
Laily, E. N., Bektiarso, S., & Maryani. (2018). 

Pengembangan LKS Berbasis Scientific 
Reasoning untuk Meningkatkan Hasil 
Belajar Fisika Siswa di SMA pada Materi 
Hukum Newton. FKIP E-PROCEEDING, 
3(1), 109–115. 

 
Musyaffa, A. F., Rosyidah, N. D., & Supriana, E. 

(2019). Model Problem Based Learning 
(PBL) Untuk Meningkatkan Scientific 
Reasoning Siswa. Seminar Nasional 
Pendidikan Fisika 2019, 4(1), 129–133. 

 
Nasir, M. A. (2023). Pengaruh Model Pembelajaran 

Search, Solve, Create, and Share (SSCS) 
Terhadap Kemampuan Penalaran Ilmiah 
(Scientific Reasoning) Siswa Pada Materi Sistem 
Gerak Manusia Kelas XI MA NU Ibtidaul 
Falah. IAIN KUDUS. 

 
Prastiwi, V. D., Parno, & Wisodo, H. (2018). 

Identifikasi Pemahaman Konsep dan 
Penalaran Ilmiah Siswa SMA Pada Materi 
Fluida Statis. Momentum: Physics Education 
Journal, 2(2), 56–63. 
https://doi.org/10.21067/mpej.v1i1.2216 

 
Qamariyah, S. N., Rahayu, S., Fajaroh, F., & 

Alsulami, N. M. (2021). The Effect of 
Implementation of Inquiry-based Learning 
with Socio-scientific Issues on Students’ 
Higher-Order Thinking Skills. Journal of 
Science Learning, 4(3), 210–218. 
https://doi.org/10.17509/jsl.v4i3.30863 

 
Rahmaniar, E., Maemonah, M., & Mahmudah, I. 

(2021). Kritik Terhadap Teori 
Perkembangan Kognitif Piaget pada Tahap 
Anak Usia Sekolah Dasar. Jurnal Basicedu, 
6(1), 531–539. 
https://doi.org/10.31004/basicedu.v6i1.1
952 

 
Rimadani, E., Parno, & Diantoro, M. (2017). 

Identifikasi Kemampuan Penalaran Ilmiah 
Siswa SMA Pada Materi Suhu dan Kalor. 
Jurnal Pendidikan, 2(6), 833–839. 

 
Sahir, S. H. (2021). Metodologi Penelitian (T. 

Koryati (ed.); 1st ed.). Penerbit KBM 
Indonesia. 

 
Sanghvi, P. (2020). Piaget ’ s theory of cognitive 

development: a review. Indian Journal of 
Mental Health, 7(2), 94–95. 

 
Sansena, M. A. (2022). Penerapan Proses Belajar 

Matematika Sesuai Dengan Teori 
Perkembangan Kognitif Jean Piaget. Jurnal 
Ilmiah Penelitian Dan Kependidikan, 6(4), 39–
46. 

 
Sari, C. R. C., Mayasari, T., & Sasono, M. (2020). 

Implementasi Problem Based Learning 
untuk Meningkatkan Kemampuan 
Penalaran Siswa pada Materi Gerak Lurus. 
Jurnal Pendidikan Fisika, 8(2), 108–117. 
http://journal.uin-
alauddin.ac.id/index.php/PendidikanFisik
a 

 
Schiefer, J., Golle, J., Tibus, M., & Oschatz, K. 

(2019). Scientific Reasoning in Elementary 
School Children: Assessment of the 
Inquiry Cycle. Journal of Advanced Academics, 
30(2), 144–177. 
https://doi.org/10.1177/1932202X18825
152 

 
Schlatter, E., Molenaar, I., & Lazonder, A. W. 

(2022). Adapting scientific reasoning 
instruction to children’s needs: effects on 
learning processes and learning outcomes. 
International Journal of Science Education, 
44(17), 2589–2612. 
https://doi.org/10.1080/09500693.2022.2
140019 

 
Shofiyah, N., & Wulandari, F. E. (2018). Model 

Problem Based Learning (Pbl) Dalam 
Melatih Scientific Reasoning Siswa. Jurnal 
Penelitian Pendidikan IPA, 3(1), 36. 
https://doi.org/10.26740/jppipa.v3n1.p33
-38 

 
Sugiyono. (2019). Metode Penelitian Kuantitatif, 

Kualitatif dan R&D. Alfabeta. 
 
Sugiyono. (2022). Metode Penelitian Kuantitatif, 

Kualitatif dan R&D. Alfabeta. 
 
Sundari, P. D., & Rimadani, E. (2020). 

Peningkatan Penalaran Ilmiah Siswa 
melalui Pembelajaran Guided Inquiry 
Berstrategi Scaffolding pada Materi Suhu 
dan Kalor. Jurnal Eksakta Pendidikan (Jep), 



IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 5 (2) 2023 page 136-144 

144 http://ejournal.iainbengkulu.ac.id/index.php/ijisedu 

 

4(1), 34. 
https://doi.org/10.24036/jep/vol4-
iss1/402 

 
Sutarno. (2014). Profil Penalaran Ilmiah ( 

Scientific Reasoning ) Mahasiswa Program 
Studi Pendidikan Fisika Universitas 
Bengkulu Tahun Akademik 2013/2014. 
Seminar Nasional Dan Rapat Tahunan Bidang 
MIPA. 

 
Tala, S., & Vesterinen, V. M. (2015). Nature of 

Science Contextualized : Studying Nature 
of Science with Scientists. Science and 
Education, 435–457. 
https://doi.org/10.1007/s11191-014-
9738-2 

 
Utami, P., Supeno, & Bektiarso, S. (2019). 

Lembar Kerja Siswa (LKS) Berbasis 
Inkuiri dengan Bantuan Scaffolding 
Konseptual untuk Meningkatkan 
Keterampilan Penalaran Ilmiah Fisika 

Siswa SMA. Seminar Nasional Pendidikan 
Fisika 2019, 4(1), 134–140. 

 
Wahab, A., Junaedi, J., & Azhar, M. (2021). 

Efektivitas Pembelajaran Statistika 
Pendidikan Menggunakan Uji Peningkatan 
N-Gain di PGMI. Jurnal Basicedu, 5(2), 
1039–1045. 

 
Waseso, H. P. (2018). Kurikulum 2013 Dalam 

Prespektif Teori Pembelajaran 

Konstruktivis. TA’LIM : Jurnal Studi 
Pendidikan Islam, 1(1), 59–72. 
https://doi.org/10.52166/talim.v1i1.632 

 
Yulianti, E., & Zhafirah, N. N. (2020). 

Peningkatan Kemampuan Penalaran 
Ilmiah Siswa Sekolah Menengah Pertama 
Melalui Model Pembelajaran Inkuiri 
Terbimbing. Jurnal Penelitian Pendidikan 
IPA, 6(1), 125–130. 
https://doi.org/10.29303/jppipa.v6i1.341

 

 


