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Introduction

The Covid-19 pandemic has had an impact on various fields of life, one of which is the field of education (Basar,
2021). The Indonesian government must carry out various policies to reduce the spread of the Covid-19 virus
(Mawahdah, 2021). One of the policies carried out by the government is to implement social distancing (Cahyani et
al., 2020). Based on the Circular Letter of the Minister of Education and Culture of Indonesia Number 4 of 2020, it is
recommended that all educational institutions conduct online learning or commonly known as distance learning.
The application of distance learning requires mobile devices such as smartphones or personal computers (Putria et
al.,, 2020). According to Basar (2021), the implementation of distance learning is adjusted to the readiness of each
educational institution. In fact, not all students, educators, and educational institutions have the readiness to carry
out distance learning.
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that independent learning is effective for improving learning outcomes in blended learning. In fact, not all students
can do the learning independently. Based on interviews with chemistry teachers at SMAN 1 Godean stated that the
level of independence in learning chemistry of students is still relatively low, so educators must be creative in
implementing learning models. Learning outcomes obtained from independent learning will be better if educators
use the right learning model. One of the learning models that can be used is the Self Organized Learning
Environment (SOLE) learning model (Wati, 2021).

The SOLE learning model provides opportunities for students to learn independently (Firdaus et al., 2021).
SOLE learning model goals improve the ability of students to think creatively, solve problems, and communicate
(Wati, 2021). The stages in the SOLE learning model make students think critically and deeply about the material
they are studying. the nature of sensitivity and carefulness in analyzing a matter can refer to the formation of the
mindset of each learner (Fariha & Amalia, 2021). Based on research conducted by Kusasi (2021) shows that the SOLE
learning model can improve students' cognitive learning outcomes when learning online on gas kinetic theory
material. A similar study conducted by Firdaus et al., (2021) shows that the SOLE learning model can increase
students' learning independence in thematic material for fourth grade elementary school.

The SOLE learning model can be applied to chemistry subjects. Chemistry subjects are part of the natural
sciences which has many concepts. Chemistry is considered as one of the subjects that is difficult for most students
because it consists of abstract concepts (Zammiluni et al., 2018). This is reinforced by interviews with chemistry
teachers at SMAN 1 Godean who stated that many students had difficulties in learning chemistry because it consisted
of many concepts. Interviews were also conducted on the chemistry teacher at SMAN 1 Gamping who stated that
chemistry subjects were considered difficult by students as evidenced by the low cognitive learning outcomes. The
results of interviews with chemistry teachers at MAN 2 Kulon Progo also stated that chemistry subjects were
considered difficult because there were many chemical reactions and calculations. Cognitive learning outcomes of
chemistry subjects are classified as low, especially on acid-base materials.

Acid-base is considered as one of the difficult materials in chemistry subjects because it is a complex material,
many calculations, interconnected, and requires several stages to understand the concept (Izza et al., 2021). Based on
an interview with a chemistry teacher at SMAN 1 Godean, it was stated that the difficulty of students in acid-base
material lies in the chemical reaction and pH calculations. In addition, acid-base material also requires direct practice
and explanation to increase the level of understanding of students. This is in accordance with the research of Irsalina
& Dwiningsih (2018) which states that one way to improve students' understanding of acid-base material is through
experiments and connecting them with everyday phenomena. Therefore, learning strategies are needed that can
overcome these problems, but still pay attention to the government's appeal in order to inhibit the spread of the
Covid-19 virus. The learning strategy that can be used to overcome these problems is to apply the blended learning
method.

Blended learnings a combination of face-to-face learning with e-learning that can be done by anyone, anytime,
and anywhere (Rachman et al.,, 2019). In general, the purpose of blended learning is to make students learn more
actively and independently without reducing meeting time in class (Puspita & Tirtoni, 2023). Learners can study
independently outside the classroom by accessing materials online, but there is still communication between
students and educators with students that occurs outside of learning hours using this learning method (Zainuddin
& Keumala, 2018). The results of Uyun (2022), research shows that blended learning learning can improve student
learning outcomes. A similar study conducted by Musdalifa et al., (2020) showed that there was a positive influence
on the use of blended learning based on the Edmodo social network in the discovery learning model on the cognitive
learning outcomes of students on the buffer solution material.

Based on this background, research related to the SOLE learning model based on blended learning has never
been done, so it is necessary to do research related to the SOLE learning model based on blended learning. The
research that will be conducted is entitled "The Effect of Self Organized Learning Environments (SOLE) Learning
Model Based on Blended Learning on Independent Learning and Cognitive Learning Outcomes of Students on Acid-
Base Materials". The application of the SOLE learning model based on blended learning is expected to increase
learning independence and cognitive learning outcomes of students.

Method

This research is quasi-experimental research, namely a method that has a control group, but cannot control
external variables that affect the full implementation of the experiment (Sugiyono, 2018). The design used in this
study was a non-equivalent control group design with pretest-posttest. This study used two classes, namely the
experimental class and the control class. The experimental class was treated with the Self Organized Learning
Environments (SOLE) model based on blended learning, while the control class was treated with the direct
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on blended learning, while the control class was treated with the direct instruction model in the learning process.
Both classes were given pre-test questions before delivering the material to determine the students' initial abilities.
After the acid-base material was delivered to the experimental class and control class, students are given post-test
questions to determine the final ability of students after being given treatment. The research design used in the
experimental class and control class can be seen in Table 1.

Table 1 Research Design Experiment Class and Control Class

Class Pretest Treatment Posttest
Experiment o1 X1 02
Control 03 X2 (0!
Information:

O1: experimental class pre-test results

O2: experimental class post-test results

O3: control class pre-test results

O4: control class post-test results

X1: treatment of the experimental class of the Self Organized Learning Environments (SOLE) learning model
based on blended learning

X2: treatment of the control class of direct instruction learning model

This research was conducted at SMAN 1 Godean which is located at Sidokarto Street Number 5, Sidokarto,
Godean District, Sleman Regency, Yogyakarta Special Region 55564 in the even semester of the 2021/2022 academic
year. The population in this study were all students of class XI MIPA in the even semester of SMAN 1 Godean for
the academic year 2021/2022, totaling 142 students and divided into 4 classes, namely class XI MIPA 1, XI MIPA 2,
XI MIPA 3, and XI MIPA 4. The research sample is XI MIPA 1 as the experimental class, totaling 36 students and XI
MIPA 2 as the control class, totaling 36 students. The sampling technique used is non probability sampling, namely
purposive sampling.

The data collection of the students' learning independence was obtained through the questionnaire instrument
of the students' learning independence which was given after the treatment. The instrument of the questionnaire
sheet was tested for validity by expert lecturers and then an empirical test was carried out by testing the validity and
reliability of the instrument. The questionnaire instrument contains 37 statements consisting of favorable and
unfavorable statements.

Data on students' cognitive learning outcomes were obtained through test questions. The test questions were

given before and after the treatment. The test items were tested for validity by expert lecturers and then empirical
tests were carried out by testing the validity, reliability, discriminating power, and level of difficulty of the questions.
The question instrument consists of 25 multiple choice questions.
The data analysis technique for learning independence and cognitive learning outcomes of students uses a
hypothesis test that was previously tested for prerequisites, namely the normality test using the Kolmogorov-
Smirnov test and the homogeneity test using the Levene Statistic test. If the prerequisites are met, then the statistical
test is carried out using the T test, while if one of the prerequisites is not met, the non-parametric statistical test is
carried out, namely the Mann-Whitney test.

Results and Discussion

Independent Learning of Students

Students' learning independence was obtained through a student learning independence questionnaire which
was distributed to the experimental class and control class after treatment. Descriptive statistics on the learning
independence of students in the experimental class and control class can be seen in Error! Reference source not
found. and Table 3.

Table 2. Statistical Descriptive Test Results of Learning Independence of Experimental Class Student (Descriptive
Statistics)

N Min Max mean Std.
Deviation
Learning 36 106 180 141.33 19.931
Independence
Questionnaire
Results
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Valid N (listwise) 36

Table 3. Statistical Descriptive Test Results of Learning Independence of Control Class Students Descriptive
Statistics)

N Min Max mean Std.
Deviation
Learning 36 100 172 130.72 18.988
Independence
Questionnaire
Results

Valid N (listwise) 36

Based on Error! Reference source not found. it can be seen that the average score of learning independence of
experimental class students is 141.33 with the highest score of 180 and the lowest score of 106. Based on Table 3 it
can be seen that the average score of learning independence of control class students is 130.72 with the highest score
of 172 and the lowest score of 100.

Before carrying out statistical tests, prerequisite tests are needed, namely normality tests and homogeneity tests
of students' learning independence data. According to Nurcahyo & Riskayanto (2018), the data is normally
distributed if it has a significance value of more than 0.05 (Sig. > 0.05). The population is said to be homogeneous if
the significance value is > 0.05 (Usmadi, 2020). The results of the normality and homogeneity test of students learning

independence can be seen in Error! Reference source not found. and

Table 5.

Table 4. The Results of the Normality Test for Students' Learning Independence

Class

Kolmogorov-Smirnova Shapiro-Wilk

Statistics df Sig. Statistics df Sig.
Learning Independence Experiment Class .090 36 .200* 972 36 486
Questionnaire Results Control Class .083 36 .200* 970 36 433

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

Table 5. The Results of the Homogeneity Test of Students' Learning Independence

Learning Independence Questionnaire Results

Levene Statistics dfl df2 Sig.

187 1 70 .666

Based on Error! Reference source not found. significance value of both classes is more than 0.05 (Sig. > 0.05),
so it can be concluded that the learning independence data of the experimental class and control class students are

normally distributed. Based on the homogeneity test on

Table 5 obtained a significance value exceeding 0.05
(Sig. > 0.05), so it can be concluded that the learning
independence data of students in the experimental class
and control class are homogeneous.

Student learning independence data is ordinal data,
so a non-parametric statistical test was conducted using
the Mann-Whitney test. According to Heryana (2020),
nonparametric statistics are used to analyze ordinal
data. The results of the Mann-Whitney test can be seen
in Error! Reference source not found..

Table 6. The Results of the Mann Whitney Test Analysis
of Independent Learning for Students

Learning Independence
Questionnaire Results

Mann-Whitney U 454.500
Wilcoxon W 1120.500
Z -2.180

asymp. Sig. (2-tailed) .029

a. Grouping Variable: Class

Based on Error! Reference source not found. sig
value. (2-tailed) 0.029 or less than 0.05 then Ho is rejected,
meaning that there is an influence from the use of the
SOLE learning model based on blended learning on the
learning independence of students based on the results
of the questionnaire. This is in line with the research of
Marlina (2022), that there is a significant influence on the
use of the online-based Self Organized Learning
Environments (SOLE) learning model on the learning
independence of students. Study Fariha & Amalia (2021)
also stated that in the online learning process using the
SOLE learning model can increase the activeness and
learning independence of students.

Cognitive Learning Outcomes of Students
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Data on students' cognitive learning outcomes were
obtained based on the results of the pretest and posttest.
The pretest was given before the treatment to determine
the students' initial abilities, while the posttest was given
after being given treatment to measure the students'
final abilities in the experimental class and control class.
Descriptive statistics on cognitive learning outcomes of
experimental class and control class students can be seen
in Table 7.

Table 7. Statistical Descriptive Test Results of Students'

Cognitive Learning Outcomes

N Min Max mean Std.

Deviation

PreTest Experiment 36 44 80  69.33 8.000

PostTest 36 68 100 94.89 8.369
Experiment

PreTest Control 36 28 88  53.56 17.456

PostTest Control 36 72 100 95.11 7.098

March 2023, Volume 9 Issue 3, 1069-1075

Valid N (listwise) 36

Based on Table 7 the average score of the pre-test
results in the experimental class was 69.33, while the
average score of the pre-test results in the control class
was 53.56. The average score of the post-test results in
the experimental class was 94.89, while the average score
of the post-test results in the control class was 95.11. The
pre-test and post-test scores that have been obtained are
then tested for hypotheses to determine whether there
are differences in cognitive learning outcomes between
the experimental class using the SOLE model based on
blended learning and the control class using the direct
instruction learning model based on the test results.
Before testing the hypothesis, a prerequisite test is
carried out, namely normality and homogeneity tests.
The results of the normality and homogeneity of
students' cognitive learning outcomes can be seen in

Table 8 and Error! Reference source not found..

Table 8. The Results of the Normality Test of Learners' Cognitive Learning Outcomes

Kolmogorov-Smirnova Shapiro-Wilk

Class Statistics df Sig.  Statistics df Sig.
Student Learning Pre-test Experiment 212 36 .000 821 36 .000
Outcomes Post-test Experiment 313 36 .000 .678 36 .000
Pre-test Control 097 36 .200* .955 36 149
Post-test Control .300 36 .000 716 36 .000
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Table 9. The Results of the Homogeneity Test of Levene Statistics df1 df2 Sig.
913 1 70 343

Students' Cognitive Learning Outcomes

Student Learning Outcomes

Table 8 Error! Reference source not found.Error!
Reference source not found.the significance value of the
experimental class pre-test is less than 0.05, it can be said
that the pre-test data is not normally distributed, while
the significance value of the control class's pre-test data
is more than 0.05 then the data is said to be normally
distributed. Normality test was also carried out on post-
test data. Based on the post-test data normality test, the
experimental class and the control class are 0.000 and
0.000, respectively. The value of the two data shows less
than 0.05 then the data is said to be not normally
distributed. According to Sugiyono (2018), the cause of
the data not being normally distributed is due to sorted
data, extreme data, and other causes. The test results in
this study are not normally distributed because there are
outliers or extreme data that have values that are very
far from other data. The second prerequisite test is the
homogeneity test. Based on Error! Reference source not
found. obtained a significance value of more than 0.05

Based on
(Sig. > 0.05) which is 0.343. This shows that the test
scores of the experimental class and the control class
have the same variance or are homogeneous.

After the prerequisite test is met, the next step is to
test the hypothesis. The statistical hypothesis test used
on the students' cognitive learning outcomes data was
the Mann-Whitney non-parametric test because the pre-
test and post-test data for the experimental class and the
control class were not normally distributed. The results
of the Mann-Whitney test can be seen in Error!
Reference source not found..

Table 10. The Results of the Mann Whitney Test
Analysis of Students' Cognitive Learning Outcomes
Student Learning Outcomes

Mann-Whitney U 606.500
Wilcoxon W 1272.500
Z -.509
asymp. Sig. (2-tailed) 611

a. Grouping Variable: Class
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Based on Error! Reference source not found. Error!
Reference source not found.sig value is obtained. (2-
tailed) 0.611 which means greater than 0.05 then Hy is
accepted, meaning that there is no significant effect on
the SOLE model based on blended learning on the
cognitive learning outcomes of students on acid-base
material based on test results. The results of this study
contradict the research of Kusasi (2021) and research of
Rahmawati (2022) which state that the SOLE learning
model can improve student learning outcomes. Possible
things that cause there is no effect of the SOLE learning
model based on blended learning on the cognitive
learning outcomes of students on acid-base material
because the sampling technique used is not appropriate,
resulting in an unrepresentative sample. According to
Susanti et al., (2018) a good sampling technique used in
experimental research is a random sampling technique
to get a representative sample.

Conclusion

Based on the results of the research and discussion,
it is concluded that there is a significant influence of the
blended learning-based Self Organized Learning
Environments (SOLE) learning model on student
learning independence in the basic material based on the
results of the questionnaire and there is no significant
influence of the Self Organized Learning Environments
(SOLE) learning model blended learning-based learning
on students' cognitive learning outcomes in acid-base
material based on test results.
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