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Abstract — Learning motivation is an encouragement in students to be able to learn well, add skills
and provide learning experiences. High learning motivation will improve learning outcomes. This
research is quantitative research to determine students' learning motivation, student learning
outcomes, and the relationship between learning motivation and learning outcomes in learning
chemistry on Hydrocarbon material with the application of Chemsketch media. The research was
conducted at SMAN 2 Merauke in Class XI IPA 1 with 28 students. The sampling technique used
is simple random sampling. The research data was obtained by using learning outcomes tests and
learning motivation questionnaires. The research data were analyzed descriptively and the results
obtained were: (1) student learning outcomes with an average score of 81,86 with 25 students
passed the test and 3 students not past the test, (2) students' learning motivation with an average
score of 80, 86 with 11 people in the very high category and 17 people in the high category.
Followed by quantitative data analysis to test the linearity of the data, the normality of the data,
and the correlation between learning motivation and learning outcomes with the Pearson bivariate
correlation test. After analyzing the results obtained that (1) there is a linear and significant
relationship, (2) the data is normally distributed, (3) there is a significant relationship between
learning motivation and learning outcomes.
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INTRODUCTION

Education is one of the most important factors in improving human resources (Sitepu &
Simanjuntak, 2018). Self-development and student skills are carried out in the education process.
The role of educators is vital in developing students' abilities. Educators are required to provide
good learning conditions for students to achieve certain skills that must be learned by students
(Marpaung, 2019). Learning success of students is determined by the learning strategies created by
the teacher. In addition, teaching methods need to be improved so that they can keep up with the

times (Betaubun et al., 2020)

Learning is a process or effort made by each individual to obtain behavioral changes in the form
of knowledge, attitudes, skills, and positive values obtained during the learning process, this process
of behavior change as a result of one's interactions with their environment (Azrai et al., 2017)
(Septryanesti & Lazulva, 2019). Learning outcomes are changes in student behavior that can be
measured due to learning in the form of skills, knowledge, and values achieved in learning

(Lumentut et al., 2017) (Pongkendek et al., 2019)

Learning motivation is one of the internal factors that can affect learning achievement. Motivation
is a driving force for students to do something to achieve goals. Learning becomes effective with
the motivation for students to learn and make high learning achievements (Mediawati, 2010).
Learning motivation is an encouragement in students to be able to learn well, add skills and provide

learning experiences (Pongkendek et al., 2019).

The role of motivation for students are: (1) as a psychic mobilizer in the students' self-interest so
that it creates a desire to learn and also guarantees the learning process well, (2) as an
encouragement and also a sense of joy for students so as to generate energy for learning (Palittin
et al.,, 2019). Motivation has a very big role on student learning outcomes, because with the
motivation can foster interest and student learning activities so that the quality of student learning
outcomes become better (Mbosisi & Mustapa, 2018). Some ways to generate motivation are
through various ways of learning, holding a repetition of information, providing new stimuli, and

evaluating learning (Yuliany, 2018)

Chemistry is one of the subjects that is difficult for students to understand, so teachers need to
design creative learning that can make students understand the subject matter. The difficulty of
learning chemistry from students is due to the presentation of learning material that does not
involve the activities of students and emphasizes more on things that are theoretical (Harta et al.,

2020). The teacher needs supporting tools in explaining learning material that is appropriate to
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certain topics (Marpaung et al., 2019). Chemistry learning emphasizes the way students master
concepts and not memorize each other's facts. Chemical concepts have a high level of
generalization and abstraction that causes students to experience difficulties in mastering learning
material (Farid & Nurhayati, 2014). In chemistry learning, students need to see a real picture of the
learning material presented so that it will make it easier for students to understand the learning

concepts presented (Igbal & Tarigan, 2019)

One of the materials in chemistry lessons in high school is hydrocarbons. The characteristics of
hydrocarbon material are as follows: (1) hydrocarbon material has a high level of abstraction
because it involves the shape, nature, and character of the invisible carbon atom; (2) the
hydrocarbon material contains many and varied terms and facts that students must memorize; (3)
terms in hydrocarbon material are generally in the form of compound names, foreign to students;
and (4) hydrocarbon material is a solid material, so it takes a longer time to deliver material in class.
Hydrocarbons are the basis of chemical materials that are closely related to everyday life, which are
useful for learning more chemical concepts. Without a good understanding, students will find it

difficult to understand the next material at a higher level (Nazalin & Muhtadi, 2010).

The results of observations made at SMAN 2 Merauke include: (1) the atmosphere of learning in
the classroom is too monotonous so students are less uptake, (2) some students are not active in
learning, (3) some students cannot focus on learning even just playing in class, (4) student learning
outcomes in learning chemistry are low. Students are less interested and not active in learning
because learning is teacher centered. The teacher only uses marker and whiteboard tools to write
molecular formulas and draw them on the board. The teacher's skills in writing chemical formulas
are very necessary so students are interested so that learning is not monotonous and boring.
Teachers must use appropriate learning media to motivate students to do learning by using the

right media (Yanda & Safitri, 2018)

Variations in learning methods, good learning behavior, a conducive learning climate and
interesting learning media can overcome student learning difficulties (Handhika, 2012). In

simplifying the delivery of learning materials to students required appropriate learning media.

Learning media are all things that can be used as intermediaries to convey messages (learning
material) from educators (communicators) to students (communicants) (Linda et al., 2017). The
application of appropriate learning media, will be able to increase student learning motivation in

learning chemistry and satisfying learning outcomes (Sitepu, 2016). Another benefit of learning
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media is that it can arouse student motivation in learning, optimize teaching and learning processes,

as well as a means of assisting teachers in delivering lessons (Indriyanti et al., 2020)

Some learning media that can be used in learning Chemistry especially Hydrocarbons include
ChemDB, Chemical Reagent Calculator, Chemsketch, Symbols and Equations, and Atom Builder
and Atoms. Visualization of chemical structures and atomic models is used by Chemsketch to

make it easier for students to understand hydrocarbon material (Raiyn & Rayan, 2015)

Chemsketch is a learning software from ACD / Labs that can be used to draw molecular structures,
including organic molecules, organometallic compounds, polymers, and Markush structures.
Chemsketch can also be used for: (1) calculation of physical and chemical properties, (2) making
2D and 3D structures, (3) making chemical names of chemical structures, molecular formulas and

molecular weights of chemical structures.

Chemsketch is an application often used by chemists to write down chemical structures.
Chemsketch as a computer based learning media program is a modeling and visualization of the
structure of chemical compounds. The use of Chemsketch as a learning medium has the ability to
change 2-dimensional structures into 3 dimensions so that it makes it easier for students to

understand concepts concretely (Utami et al., 2017).

Research conducted by (Harahap & Siregar, 2019) shows that there is a significant effect of the
STAD type Cooperative Learning model with Chemschetch media on student learning outcomes.
Another study by (Utami et al., 2017) concluded that Chemsketch in writing chemical structures

on recitation methods had a positive effect on student learning outcomes.

This research was conducted to use Chemsketch in learning the Hydrocarbon material by looking
at the motivation and learning outcomes of students after participating in the lesson, as well as the

relationship between motivation and learning outcomes of chemistry after the use of Chemsketch.

METHODS

This research uses a quantitative approach and is carried out at SMAN 2 Merauke. This research
was conducted in class XI IPA 1 with a total of 28 students who were determined using simple
random sampling. Simple random sampling is a sampling method with all objects or elements of

the population having an equal chance of being selected as a sample.

The research data were obtained from learning achievement tests and motivation questionnaires.
The learning achievement test instrument and the learning motivation questionnaire used were

validated by 2 experts. The minimum completeness criteria of students in chemistry learning is 75.
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The data obtained in the form of student motivation, are analyzed and made in several categories.

According to (Hamalik, 2001) motivation categorization namely:

Table 1. Categorizing learning motivation

Score interval Category
85—100 Very high
70 — 84 High
55-69 Medium
40 — 54 Low
0-40 Very low

The data analysis technique in this study was Pearson bivariate correlation analysis, to determine
the relationship between learning outcomes and student motivation with the application of
Chemsketch media in Hydrocarbons learning. Before the correlation test, the prerequisite test is
done with linearity test and data normality test. The data analysis process was carried out with the

help of SPSS 16.0 software.

RESULT AND DISCUSSION

This research was conducted using Chemsketch media in Hydrocarbons learning. In the
implementation of learning, it was seen that students were so enthusiastic about learning the
learning materials carried out using Chemsketch media. The depiction of Hydrocarbon molecules
in 2D and 3D becomes very interesting for students. After carrying out the learning carried out the
learning outcomes test. After that, students fill out a student motivation questionnaire.

Learning outcomes

Table 2. Learning outcomes

Statistics Statistical score
Students total 28 student
Maximum score 100
Highest score 92
Lowest score 70
Average score 81,86
Standard deviation 5,097
Past the test 25 student
Not past the test 3 student

Based on the data on student learning outcomes, it can be seen that the learning outcomes of
students after the application of Chemsketch media are very good with an average score of 81.80,

the lowest score is 70 and the highest is 92, the standard deviation is 5.097, and the number of
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students who have past the test 25 people (89.29%) and students who did not past the test 3 people

(10.71%).

Learning motivation

Table 3. Learning motivation

Statistics Statistical score
Students total 28 student
Maximum score 100
Highest score 95
Lowest score 71
Average score 80,86
Standard deviation 6,485
Very high learning motivation 11 student
High learning motivation 17 student

Based on student learning motivation data, it can be seen that students' learning motivation after
the application of Chemsketch media is in the high category with an average value of 80.86, the
lowest value of 71 and the highest 95, standard deviation of 6.485, and 11 students who have very

high learning motivation (40%) and 17 students (60%).

Relation between learning motivation and learning outcomes

In the Pearson bivariate correlation test, the analysis prerequisite is that the data must be linear and
normal. If it does not meet the analysis prerequisite test, then parametric testing cannot be carried
out. Therefore, before carrying out the correlation test, a linearity test and a normality test of the

data are carried out

Linearity test

This linearity test is processed using the SPSS16 program. In the test that needs to be seen is the
value of Deviation from Linearity Sig., if the value of Deviation from Linearity Sig. > 0.05, then
there is a significant linear relationship between the two variables. On the other hand, if the
Deviation from Linearity Sig. <0.05, then there is no significant linear relationship between the
two variables. From the output value Deviation from Linearity Sig. is 0.508 > 0.05. So it can be
concluded that there is a significant linear relationship between the variables of learning motivation

(X) and learning outcomes (Y).

Normality test
The normality test is carried out to see whether the data is normally distributed. In testing what
needs to be seen is the Sig value. from Shapiro Wilk because the research data sample is less than

50. If the value of Shapiro Wilk Sig. > 0.05 means that the data is normally distributed. From the
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output value of Shapiro Wilk Sig. For Learning Motivation (X) is 0.195 > 0.05 means the data is
normally distributed. The output value of Shapiro Wilk Sig. For Learning Outcomes (Y) is 0.930
> (.05 means the data is normally distributed

Correlation test

After the prerequisite tests: (1) the linearity test shows that there is a linear and significant
relationship between learning motivation and learning outcomes, (2) the data normality test shows
data on learning motivation and normally distributed learning outcomes. Then the test can
continue to test the correlation.

The relationship between learning motivation and student learning outcomes was tested with the
Pearson bivariate correlation test. If the value of sig. (2-tailed) < 0.05, then there is a significant
correlation between the variables of learning motivation and student learning outcomes. From the
test output with SPSS obtained sig data. (2-tailed) of 0.006 <0.05, meaning that there is a correlation
between learning motivation and student learning outcomes. This shows that if students' learning

motivation increases, it can also improve student learning outcomes.

Student learning achievement is influenced by various factors, one of which is learning motivation.
Learning motivation is one of the factors that determine the effectiveness of a learning. Learning
motivation is the overall driving force in students that causes learning activities. Learning
motivation that can ensure the continuity of learning activities, and which provides direction to
learning activities, so that the goals desired by students can be achieved. Students who have a
strong learning motivation will have a lot of energy to follow the learning process (Sardiman, 2011).
This is in accordance with the results of research conducted by Abidin and Ijrah (Abidin & Ijrah,
2018) which states that the relationship between learning motivation and learning outcomes is
positive, which means that the higher the learning motivation, the higher the learning outcomes
achieved by students, and vice versa the lower the learning outcomes. student learning motivation,
the lower the learning outcomes achieved by students. This shows that learning motivation plays
an important role in achieving better learning outcomes. This is because learning motivation is one

of the factors that affect student learning outcomes.

Students have high learning motivation after following the learning process using Chemsketch.
High student learning motivation can be seen from the persistence of students to follow the
procedures in the given module and are happy to do the exercises given. When students have high
learning motivation, this will encourage students to be actively involved in learning and be able to

carry out learning activities with full confidence and responsibility compared to students with low
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learning motivation. In the learning process students will find various problems faced, so a student

must have high enthusiasm and motivation in learning in order to be able to achieve the goals to

be achieved. High learning motivation is expected to improve student learning outcomes.

Based on the results of data analysis in tables 2 and 3, it can be seen that the learning outcomes
and learning motivation of students after participating in learning with Chemsketch is high. In table
6 the correlation test between learning motivation and learning outcomes shows that there is a
significant correlation between learning motivation and learning outcomes. This shows that if

students have high motivation, the learning outcomes will also be high.

Through this research, it can be recommended to chemistry teachers that the application of
Chemsketch media in Hydrocarbon learning is very good to apply because: (1) student motivation
is high, (2) high learning outcomes, (3) there is a significant relationship between learning

motivation and results learn.

CONCLUSSION

The implementation of chemistry learning on Hydrocarbons material with Chemsketch Media
shows the value of learning outcomes with an average of 81.86 and learning motivation with an
average value of 80.806 is in the high category. This shows that students' learning motivation and
learning outcomes are high by applying Chemsketch in hydrocarbon learning. Based on
quantitative data analysis with SPSS 16.0, the results showed that there was a significant relationship
between learning motivation and learning outcomes. This shows that by increasing students'
learning motivation, it can also improve student learning outcomes, so that in learning it is expected
that teachers can apply variations of learning media so that students' learning motivation can grow

and can also improve student learning outcomes.
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