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ABSTRACT
Keywords: One of the successes in the learning process can be seen from the learning outcomes
of students. One of the factors that support this is external factors. External factors
Learning Outcomes, are factors that come from outside the learner, such as model variations. The
Chemistry, purpose of this study was to determine whether there is an influence of model
Model Variation variations in chemistry learning on chemistry learning outcomes in Lhokseumawe

City. This research used a quantitative approach, the type of research was ex post
facto, and the research design was regression. The population in this study was all
students who were in Grade XI Science Senior High School, while the sampling
technique in this study was cluster sampling, the sample taken was several students
at Senior high schoolsenior high school. Questionnaire was used for data collection
instruments. The questionnaire was created based on a Likert scale with 4 answers
already available. Data testing using a non-parametric hypothesis test, namely an
SPSS-assisted spearman rank correlation test. Based on the hypothesis test, a
significant value model variation is obtained from 0.028 < 0.05. It can be concluded
that there was a significant influence between the variations of model in chemistry
learning on the results of learning chemistry.
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A. INTRODUCTION

Education is the conscious ability to create a learning environment and learning process, so
that students are enthusiastic about developing religion, self-control, personality, intelligence,
and noble morals that students need for themselves, society, the state, and potential skills that
affect themselves, society, nation, and state (Undang-Undang Republik Indonesia Nomor 20,
2003). The purpose of education is to facilitate learning and allow learners to acquire knowledge
and develop sKkills. In addition, it can also improve the quality of life (Guo et al., 2019). Education
in schools is basically organized through the teaching and learning process. The teaching and
learning process involves the interaction between teachers and students to produce outputs, or
learning outcomes (Hessal Alif et al.,, 2020). If the learning process goes correctly according to the
rules, the learning outcomes are good. The achievement or success of self-study goals can be seen
from the student's learning outcomes (Wijaya & Bukhori, 2017). One of the indicators of education
is the learning outcomes achieved by students (Muliaman et al., 2018).

Learning outcomes are a benchmark that can be used to determine a student's academic
achievement in mastering the subject matter. However each student who achieves a different level
of learning outcomes, some students achieve high learning outcomes and others with low learning
outcomes (Fauzi & Satrianto, 2020). Learning outcomes are influenced by factors such as learning
motivation, interest in learning, family environment, and learning models (Lastri et al., 2020).
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Learning outcome factors can be grouped into internal and external factors. Internal factors
are factors that originate from within the learner, such as physiological and psychological factors.
While external factors are factors that come from outside the learner, such as environmental
factors and instrumental factors. Some external factors of instrumental factors are variations in
learning models, learning media and infrastructure, which affect student learning outcomes
(Purwanto, 2017). External factors can also be grouped into factors of the school environment,
the home environment, and the community environment. School environmental factors are
factors related to the way teachers teach in the classroom, the equipment used to teach in the
classroom, the conditions of the school environment and matters related to the school
environment (Marlina & Solehun, 2021).

The learning model is an external factor of learning outcomes. A learning model is a form of
learning that is described by the teacher from beginning to end and presented distinctively by the
teacher. In other words, a learning model is a framework that encompasses the application of
learning approaches, methods, strategies, and techniques. Variations in the learning model are
overall concept skills in how the material is delivered to students, so that students understand
and remember the material presented so that good learning outcomes are obtained (Helmiati,
2012). Educators as facilitators are expected to be able to explore the potential of students to
master the material with minimal abilities. The goal is to understand the concept of improving
students’ understanding (Lestari et al., 2018).

The learning model and process illustrate the importance of the activities that educators
carry out during the learning process. A learning model is a set of learning activities that include
strategies, methods, techniques, and learning media. Teachers or educators focus on specific
attitudes when conducting learning activities (Adam, 2017). The variation in learning models
have been developed to find effective and efficient ways to achieve learning objectives (Ratini et
al,, 2018).

Chemistry learning is often considered conceptually difficult for college students because of
the language, symbols, and abstract properties that underlie many chemistry concepts. Students
in the process of learning chemistry often acquire knowledge without understanding the
underlying principles. Students assume that chemistry learning is difficult to maintain, transfer,
or apply to real-world applications (Bokosmaty et al., 2019). In chemistry classes, abstract
concepts become one of the causes of students having difficulty in guessing concepts or being able
to guess concepts but not following actual concepts. Concepts that are not understood according
to scientific concepts can last a long time and are difficult to improve through formal education
because they can explain the problems faced (Lukman et al., 2022). Educators need to bring
meaningful chemistry learning and make students interested in studying chemistry to compete in
the global era (Rusmansyah et al., 2019).

According to interviews from several teachers at in senior high school in Lhokseumawe, each
teacher teaches chemistry using a variety of learning models. This is because of the need and
importance of using variations of models in chemistry learning so that students are not saturated
in learning. In addition, teaching chemistry using a variety of models makes students also more
enthusiastic and easier to understand chemistry materials.

Each teacher teaches has its own characteristics, one of which is the learning model used by
the teacher when teaching, but not all students are familiar with the material presented by the
teacher, especially chemistry lessons. There are learners who prefer a hands-on learning model,
a problem-based learning model or a discussion model. Meanwhile, chemistry lesson in high
school are designed to help students understand interrelated theories, principles, concepts, and
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basic laws and apply these knowledge to everyday life. (Dewi et al., 2019). Therefore, a good
learning model is needed so that students can properly build concepts that they need to
understand (Nugraheni et al., 2022). So, the variety of learning models applied by teachers is one
of the very important factors for students to obtain good learning outcomes, but in Lhokseumawe
City there is no data on this matter. So, the purpose of this study is to determine the influence of
variations in chemistry learning models on chemistry learning outcomes in Lhokseumawe City.

B. METHOD

This research used a quantitative research approach and ex post facto research types. Ex post
facto research is conducted after an event in which the researcher wants to re-know what is the
causative factor of the bound variable of the free variable (Darmadi, 2013). The research design
used in this study was regression research. This study aimed to test whether there is an influence
of model variations in chemistry learning on chemistry learning outcomes in Lhokseumawe City.
The population in this study was all students who were in senior high school with a total of eight
schools in four sub-districts. The sampling technique in this study was cluster sampling. So, the
sample taken was students at senior high school, where one school represented one sub-district.

The data collection instrument in this study used a questionnaire made by the author. The
questionnaire was made based on conceptual and operational definitions of model variations. The
indicators of model variations were (1) general patterns of chemistry learning planning; (2)
chemistry teaching and learning activities; and (3) achieving chemistry learning goals. Meanwhile,
the criteria for model variations were planning variations models, planning situations and
conditions, effective chemistry learning, implementing chemistry learning, understanding
chemistry materials, and answering questions.

The questionnaire that was made has been validated by three expert lecturers in the field of
chemistry education and Indonesian language and literature education, and a reliability test was
carried out, with 20 respondents who were not included in the sample. The variable data of model
variations were analyzed using average values and standard deviations based on excellent, good,
poor, and bad category. The data were obtained through questionnaires from 413 samples. Based
on the data, the total score was 17990. Then the average score obtained from the model variation
was 43.56 as for the grouping of categories, as shown in Table 1.

Table 1. Descriptive Analysis Results By Category

No. Score Range Score Range Category
1 X 2Yi+1.Sbx X245 Excellent
2 Yi+1.Sbx>X >Yi 45>X=2375 Good
3 Yi >X = Yi-1.Sbx 37,5 >X =30 Poor
4 X <Yi-1.Sbx X<30 Bad

This study used several classical assumption tests (prerequisite tests) namely normality tests,
linearity tests, multi-collinearity tests, heteroscedasticity tests and autocorrelation tests. The
classic assumption test was carried out with the help of SPSS. The hypothesis test on this study
used a simple linear regression test with the help of SPSS. A simple linear regression test was
based on a functional or causal relationship of one free variable with one bound variable. In this
study, simple linear regression was used to find out how much influence between model
variations in chemistry learning on chemistry learning outcomes (Sugiyono, 2016).
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C. RESULTS AND DISCUSSION

The questionnaire of variations in learning models was arranged based on indicators, as for
the indicators of variations in chemistry learning models, namely: (1) general pattern of chemistry
lesson planning; (2) teaching and learning activities; and (3) achieving learning goals. The
chemistry learning model variation questionnaire has been validated and tested for reliability
with valid and reliable results. The results of the questionnaire for the variation of the model for
high school respondents obtained an average score of 43.56. Based on Table 1, the model variation
of respondents at senior high school was 45 > 43,56 = 37,5 and belongs to good category.
Meanwhile, according to the questionnaire indicators where each indicator has five statement
results, as shown in Table 2.

Table 2. Results of analysis of model variation data descriptions of each indicator

No. Indicator Cryteria A;szife 3;?:; Category
1 General patterns Planning variations of 15,73 15,73 =15 Excellent
of chemistry chemistry learning models.
lesson planning Planning of the situation and
conditions.
2 Teaching and Effective chemistry learning. 13,99 15>13,99 Good
learning activities  Implementation of >12,5
chemistry learning.
3 Achievinglearning Understanding of chemical 13,85 15>13,85 Good
goals. matter. >12,5
Answering questions
Total Score 43,57

Based on table 2, the results were obtained that the first indicator, namely the general pattern
of chemistry lesson planning, has a score range 15,73 2 15, then it belongs to the category of very
good. The second indicator was that teaching and learning activities have a score range of 15 >
13,99 = 12,5, then it belongs to the good category. While the last indicator, namely achieving
learning goals, has a score range 15 > 13,85 = 12,5, then it belongs to the category of good. Based
on figure 1, it was found that the students who answered the questionnaire of model variations in
the "excellent"” category were 42%, 53% in the "good" category, 5% in the "poor" category, and 0%
in the "bad" category.

The results of the classical assumption test, namely the normality test, obtained the
Asymptotic Sig value on Kolmogorov Smirnov, the learning model variation variable was 0.000,
then the significant value was 0.000 less than 0.05. So, the results were obtained that this research
variable was not distributed normally, because the value of the significant number (Sig) was
smaller than 0,05. The low normality value in this study was caused by variations in the values
obtained, causing the data not to be distributed normally.

Hypothesis tests are used in a non-parametric form, because the data did not meet the
classical assumption test that was, the data was abnormal. So, the non-parametric hypothesis test
used was the spearman rank correlation test. The spearman rank correlation test was used to
determine the significant strength of the relationship between the variables X and Y. The
spearman rank correlation was used for variables that are not normally distributed. The
Spearman rank correlation test was performed with the help of SPSS (Roflin & Zulvia, 2021). The
results of hypothesis testing were obtained, as shown in Table 3.
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Table 3. Spearman Rank Correlation Test the Effect of Model Variations on Learning Outcomes

Correlations

Learning

Variasi Model Outcomes
Spearman's rho Variasi Model Correlation Coefficient 1.000 108"
Sig. (2-tailed) . .028
N 413 413
Learning Correlation Coefficient .108" 1.000
Outcomes Sig. (2-tailed) .028 :
N 413 413

*. Correlation is significant at the 0.05 level (2-tailed).

Based on the spearman rank correlation, significant value results of model variations were
obtained 0,028 < 0,05. It can be concluded that the variable variation of the model affects learning
outcomes, because the significant value (Sig) < 0.05. The results of this study show that model
variations have a significant influence on chemistry learning outcomes. This means that the
results of learning chemistry will be better if chemistry lessons use a variety of models.

The variety of models in chemistry learning has a significant influence on the results of
learning chemistry at senior high school. This is supported by research by Damayanti & Jirana
(2018) which states that there is an influence of learning models on the learning outcomes of
students of class XI IPA. In line with that, according to Priansa (2019) the learning model is a
concept that describes procedures in a structured and planned manner in organizing the learning
process of students so that learning objectives can be achieved effectively.

The results of a study using the cluster sampling technique at senior high school showed that
there was a significant influence of model variations on chemistry learning outcomes. Many
students of senior high school in agreed to use variations of models in chemistry learning. The
school uses several learning models that are applied by chemistry teachers during the chemistry
learning process. There are several learning models that are often applied by teachers in class XI
public high schools in the city of Lhokseumawe, namely direct learning models, discovery learning,
problem based learning, cooperative learning, and inquiry. The school used several learning
models that applied during the chemistry learning process. Some of the learning models applied
by teachers at senior high school were direct learning models, discovery learning, problem-based
learning, cooperative learning, and inquiry.

D. CONCLUSION AND SUGGESTION

Based on the results of data analysis and discussions that have been presented previously, it
can be concluded that there is a significant influence of model variations in chemistry learning on
chemistry learning outcomes in Lhokseumawe City. This can be seen from the significant value
smaller than 0.05. The significant value is 0.028 < 0.05. The results of this study indicate that the
variation of the model has a significant effect on the results of learning chemistry. Chemistry
learning outcomes will be better if chemistry lessons use a variety of models. The author's
suggestion is that teachers should apply variations of models in chemistry learning in
Lhokseumawe City so that student chemistry learning outcomes will improve. In addition,
researchers can then add other variables, samples, or populations.
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