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Abstract: This study aims to determine the differences in student learning activities and
outcomes in environmental change materials using interactive learning and discovery learning
models. The research method used was a quasi-experimental research with a pretest posttest
non-equivalent control group design. Retrieval of data using cluster random sampling method.
The total sample of 64 students came from class X IPA 3 which applied the interactive learning
model and class X IPA 4 which applied the discovery learning model. The results showed that
there were differences in student learning activities in the two classes. Information was obtained
in the interactive learning class that the learning activity criteria were very good in all aspects
observed, while in the discovery learning class there was one aspect that had very good criteria
and five other aspects had good criteria. Based on the results of the analysis N-Gain shows that
there are differences in student learning outcomes for the two classes observed. In the
interactive learning class the N-Gain value reaches 0.70 (high category) in the discovery
learning class reaches 0.46 (medium category).

Keywords: interactive learning, discovery learning, learning activities, and learning outcomes.

Abstrak: Penelitian ini bertujuan mengetahui perbedaan aktivitas dan hasil belajar siswa pada
materi perubahan lingkungan menggunakan model interactive learning dan discovery learning.
Metode penelitian yang digunakan yaitu quasi experimental researach dengan desain penelitian
pretest posttest Nonequivalent Control Group Design. Pengambilan data menggunakan metode
cluster random sampling. Jumlah sampel 64 siswa berasal dari kelas X IPA 3 yang diterapkan
model interactive learning dan kelas X IPA 4 yang diterapkan model discovery learning. Hasil
penelitian menunjukkan adanya perbedaan aktivitas belajar siswa pada kedua kelas, diperoleh
informasi pada kelas interactive learning kriteria aktivitas belajar sangat baik pada semua
aspek yang diaamati sedangkan kelas discovery learning terdapat satu aspek yang memiliki
kriteria sangat baik dan lima aspek lainnya memiliki kriteria baik Berdasarkan hasil analisis N-
Gain menunjukkan hasil belajar siswa terdapat perbedaan untuk kedua kelas yang di amati.
Pada kelas interactive learning, nilai N-Gain mencapai 0,70 (kategori tinggi) pada kelas
discovery learning mencapai 0,46 (kategori sedang).

Kata kunci: interactive learning, discovery learning, aktivitas belajar, dan hasil belajar.

» INTRODUCTION

Learning is the link between process and outcome. If the learning process runs
effectively, it will also have an effective impact on student learning outcomes.
According to Nasution (2017) learning outcomes are one of the objectives of the
learning process at school, therefore teachers must master a number of learning
methods. In upgrading student learning outcomes, teachers should use the learning
methods and models needed in educating and teaching their students when learning
activities in class. According to Tayeb (2017), understanding the nature and conceptual
strategies of the material being taught will have an impact on students' conceptual
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flexibility abilities and language skills which greatly support students in understanding
and mastering the material being taught. Through the process of learning activity and
student creativity can be developed. The learning process involves physical activity and
thinking especially for students. Selection of the model used in learning needs to be
done in order to achieve goals. Another goal is to help students understand teaching
material while at the same time fostering students' independent attitudes in learning. In
achieving this, the role of the teacher is needed.

The teacher is the most important role in learning activities, in this context the
teacher can create an interactive learning environment including interactions from
teachers and students as well as between students, interactions between students and
students and interactions with learning resources that facilitate the achievement of
learning objectives. According to Ananda (2019) learning objectives are directions that
must be achieved so that planning, like the learning process, can be well structured and
determined. As already stated that in learning activities there is a process of interaction
and this determines the achievement of learning objectives. Another thing that
contributes greatly to the implementation of learning activities is the characteristics of
the subjects. In this study the subjects that became the focus of biology studies.

Biology is the study of living organisms and their environment from the
perspective of problem-solving and organizational levels. This is reinforced by
Sudarisman (2015) biological material is not only related to scientific facts about natural
events, but also with abstract entities and objects such as metabolic processes, hormonal
systems, and coordination systems, among others. Biology education is focused on
conceptual understanding and active participation. Interactions between lecturers and
students, interactions between other students, and interactions with the environment
characterize the biology learning process. Biology learning methods should give priority
to providing direct experience to students so they can explore and understand their
natural environment, which in turn will give them the possibility to find their own way
and understand the principles of the topic being studied. If students have found and
mastered subject ideas, this can have a positive impact on student learning outcomes
and learning activities.

Student learning activities are activities carried out by students during learning
activities. According to Siregar & Simatupang (2020) a series of activities carried out
for students in teaching and learning activities are called learning activities. According
to Saraswati & Djazari (2018) learning activity is an activity carried out by students in
order to gain new things or knowledge. Where something that is not known at first
becomes known through learning activities. This is necessary for students to play a role
in the learning process in order to be active. This is reinforced by Wahyuningsih (2020)
that student participation in the learning process is their effort to achieve learning
experiences. The learning process is a procedure that can determine and answer
questions about where the process will be directed, what will be aimed at, how to
implement it, and how to determine the effectiveness of the process. Teachers are
required to be able to take advantage of various kinds of activities that may be carried
out in the learning process so that it is easy to convey material to students so that
students also easily understand the material presented. If learning activities increase,
this will affect student learning outcomes.
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Learning outcomes play an important role in the teaching and learning process.
Assessment of learning outcomes can inform teachers about student progress in
following the learning process in an effort to achieve learning goals. According to
Nugraha et al., (2020) learning outcomes are skills that students acquire after facing
learning activities. In simple terms, student learning outcomes refer to the skills students
acquire after completing learning activities. This is reinforced by Aulia & Sontani
(2018), learning outcomes are the output values obtained after obtaining the material
taught by tests or exams given by the teacher. Optimal learning outcomes can be seen
from the completeness of student learning, the skills of students doing assignments, and
good student appreciation of the lesson. Optimal learning outcomes are the acquisition
of optimal learning processes. Both can be achieved if the teacher is able to apply the
right learning model. Therefore, teachers are required to be able to apply appropriate
learning models and be responsible in making students achieve good learning outcomes.
However, in reality not every student can achieve maximum learning outcomes as
expected by teachers in general.

One of the factors causing low student learning outcomes is the lack of interaction
between students and teachers. Teachers who focus more on delivering material and do
not involve students during the learning process take place, making it difficult for
students to develop their ideas and knowledge. Teachers who rarely come in and only
give assignments in the form of summaries to students. This makes learning less
interesting, boring and students are not impressed with the ongoing learning so it is
difficult for students to recall the subject matter that has been taught before. Other
factors can also be seen from students, namely, students do not pay attention when the
teacher explains so that the low ability of students to understand the material explained
by the teacher. One of the factors that influence learning outcomes is the attention of
students to the material being taught. Students should have attention to the material to
be studied, because if students do not have attention to the material being taught, the
result will be boredom, so that students become lazy to study. This was reinforced by
Wirejati (2019) that students paid little attention to the explanations given by the
teacher, students did not ask questions or answer questions given by the teacher. In
schools, the learning model used is the discovery learning model. According to
Mukaramabh et al., (2020) the discovery learning model is not suitable if it is applied to a
large number of students and only a few students seem active because students will only
rely on one person to convey the results of discussions or those who provide responses,
while students who others will become passive and become uninterested in what is
being discussed.

In accordance with the problems above, the researcher suspects that one of the
factors that needs to be studied more deeply is the application of the learning model.
The learning model is a conceptual framework that can contain systematic procedures
for managing learning experiences to achieve learning goals. The learning model also
functions as a means of communication between teachers and students, students and
students to achieve the learning objectives of Murdiana (2014). The learning model
referred to by the researcher is a learning model that emphasizes student participation in
learning activities and is able to invite students to be more active in the learning process,
namely the interactive learning model. The interactive learning model is a learning
model that involves the active role of students in learning because there are activities of
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interaction and cooperation between students in discovering and understanding the
concept of subject matter. According to Widiantono & Harjono (2017), interactive
learning model is a learning technique that refers to the view of constructivism. This
type of interactive learning encourages student inquiry and is easy to understand as
learning that focuses on dialogue between students, students, and instructors with direct
contact with learning materials. This is reinforced by the opinion of Alfianti et al.,
(2019) that the interactive learning model is effective when applied to learning because
there is interaction between teachers and students, interaction between students and
students, and interaction between students and learning resources, thus enabling
students to build knowledge. themselves. The interactive learning model is considered
to be effectively applied in learning activities, especially in Biology lessons for
environmental change material. This study aims to determine differences in student
learning activities and outcomes in environmental change material using interactive
learning and discovery learning.

= METHOD
Participants

The population in this study uses two classes, namely class X IPA 3 which uses
interactive learning model and class X IPA 4 using the discovery learning model with
the number of students in each class of 32 students. Sampling was chosen using cluster
random sampling.

Research Design and Procedures

The research design used is pretest posttest Nonequivalent Control Group Design
i.e. a design that delivers pretest before treatment, as well as posttest after treatment for
each group.

Before data collection was carried out, a test was carried out on the instrument
questions which were distributed in classes that were not subject to action with a total
sample of 25 people. The validity and reliability values are 0.396 and 0.856. After that a
lottery was carried out for determining the sample, where there were two classes that
would be treated as the experimental class and the control class. The selected sample is
class X IPA 3 as the experimental class (applied interactive learning model) and class X
IPA 4 as control class (applied discovery learning model).

The first level of both classes is given pretest to test students' basic knowledge
before applying the interactive learning model and discovery learning models. Second,
the learning process is carried out based on a learning model that will be used within a
period of 4 sessions in the experimental class and control class with environmental
change material. Third, student learning activities are seen based on the syntax of the
model used. Fourth, both classes received a posttest to assess students' understanding of
the material being taught after the treatment.

Instrument

The instrument used in this study was the observation sheet of learning activities
to see the differences in student learning activities from both classes and pretest and
posttest questions to see the difference in student learning outcomes of the two classes.
The questions given are about environmental change. This student learning activity
observation sheet serves to determine student learning activities during the learning
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process that uses interactive learning models and discovery learning models on
environmental change material. This observation sheet consists of several points that
describe the activities of the students

The learning outcomes test sheet used in this study is in the form of essay
questions to obtain data regarding the results pretest and posttest given in class X
Science 3 and class X Science 4. Before the learning outcomes instrument is distributed,
it will first be tested for validity and reliability, analysis of differentiating power and
analysis of the level of difficulty of the questions.

Data Analysis

The data obtained were analyzed using data analysis techniques which included
descriptive analysis, prerequisite analysis and hypothesis testing. Descriptive statistical
analysis is used to describe student learning activities. Prerequisite analysis in the form
of normality and homogeneity tests to find out the data is normally distributed and has a
homogeneous variance. Hypothesis testing is in the form of t-test and N-Gain test.

= RESULT AND DISSCUSSION

The results of observations of student learning activities show that there are
differences in student learning activities that are applied to interactive learning and
discovery learning models. As for student learning outcomes, there are differences from
the two classes that use the interactive learning model and the discovery learning model.
Data on the learning activities of class X IPA 3 students using the interactive learning
model obtained from the observation sheet of student learning activities can be seen in
Figure 1.
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Figure 1. Learning activities of students in X IPA 3

Notes: Aspects 1-5 are introduction (red), problem solving (green), sharing and
discussing (blue), summarising (purple), and learning assessment (light brown).
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Based on the percentage of student learning activities in Figure 1, it can be seen
that at the first meeting of the 5 aspects observed, the criteria were quite good. solving)
with a percentage of 56%. At the second meeting of the 5 aspects observed, there were 3
aspects that had good criteria and 2 aspects had fairly good criteria, namely aspect 2
(problem solving stage) with a percentage of 60% and aspect 5 (assess learning) with a
percentage of 57%. At meeting Il it began to increase because the five aspects observed
had good criteria, the aspect that had the highest percentage was aspect 1 (introduction
stage) with a percentage of 84% and the lowest aspect was aspect 2 (problem solving
stage) with a percentage of 71%. At the fourth meeting, student learning activities
experienced a significant increase because the five aspects had very good criteria, the
aspect that had the highest percentage was aspect 1 (introduction stage) with a
percentage of 90% while those who obtained the lowest aspect were aspects 2 stages
(problem solving) with a percentage of 86 %.

The percentage results related to student learning activities in class X IPA 4 can
be seen in Figure 2.
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Figure 2. Learning activities of students in X IPA 4. Aspect 1-6 are presented in blue,
red, green, light brown, purple, and blue, respectively

Based on the picture above, it is known that the increase in student learning
activity in class X IPA 3 is higher than in class X IPA 4. It is known that in class X IPA
3 which uses the interactive learning model, most aspects of the interactive learning
model experience an increase in each meeting. At the first meeting, all aspects were in
good enough criteria. Then at the second meeting, the problem solving and assess
learning aspects were in quite good criteria, while the other three aspects were in good
criteria. Then at the third meeting, all aspects were in good criteria. At the fourth
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meeting all aspects were in very good criteria. Whereas in class X IPA 4 which uses the
discovery learning model it is known that most aspects of the discovery learning
learning model experience an increase in each meeting. At the first meeting, all aspects
were in the unfavorable criteria. Then at the second meeting, all aspects were in good
enough criteria. Furthermore, at the third meeting, the problem statement aspect and
generalization aspect were in quite good criteria while the other four aspects were in
good criteria. At the fourth meeting the stimulation aspects were in very good criteria,
while the other five aspects were in good criteria.

The results of the normality test in this study were carried out using the
Kolmogorov Smirrnov test with the help of the SPSS 26 program. The data is normally
distributed if the Sig value obtained is greater than 0.05. The following table normality
test results:

Table 1. Normality analysis

Statistik X IPA 3 X IPA 4

Pretest Posttest Pretest Posttest
Sig 0.200 0.200 0.200 0.200
Decision Normal Normal Normal Normal

Based on table 2, it is known that the pretest and posttest in class X IPA 3 have a
Sig value of 0.200 each, so that the data can be said to be normal. Then for the pretest
and posttest data in class X IPA 4 each has a Sig value of 0.200, so that the data can be
said to be normal. Furthermore, for homogeneity testing in this study, it was carried out
using the Levene's test in the SPSS 26 program. The data is said to have a homogeneous
variance if the Sig value obtained is more than 0.05. Following are the results of
homogeneity testing:

Table 2. Homogeneity analysis

Statistics Pretest Posttest
Sig 0.520 0.150
Decision Homogen Homogen

Based on table 3, it is known that the pretest value for class X IPA 3 and class X
IPA 4 obtained a Sig value of 0.520 while the Sig posttest value for class X IPA 3 and
class X IPA 4 was 0.150. The Sig value is greater than 0.05 and it can be concluded that
the data in this study has a homogeneous variance. To answer the hypothesis in this
study, a t-test was carried out. This test was carried out on the SPSS 26 program. The
following are the results of the t-test:

Table 3. t-test analysis

t-test Results
Pretest Posttest
Sig (2-tailed) 0,676 0.000
Decision No different Different

Based on table 3 it is known that the Sig (2-tailed) value obtained in the pretest
data is greater than 0.05, which is equal to 0.676. This means that the average score
between the two classes is not much different at the time of the pretest. Meanwhile, the
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Sig (2-tailed) value obtained in the posttest data is less than 0.05, which is 0.000. This
means that the average score between the two classes has a difference when doing the
posttest. So the hypothesis in this study which says that there is a difference between the
activities and learning outcomes of students who are taught using the interactive
learning model with the learning activities of students who are taught using the
discovery learning model is accepted, thus it can be said that the activities and learning
outcomes with the interactive learning model provide the same results. better than using
the discovery learning model. The following are the results of student learning from
both classes

X1PA 3 X IPA 4

Figure 3. Percentage of student learning outcomes with pretest and posttest presented in
blue and light brown.

Based on Figure 3, it can be seen the difference in the average value before being
given treatment (pretest) and at the end after being given treatment (posttest). The
average score for class X IPA 3 in the pretest was 44.63 while the average value for
class X IPA 4 in the pretest was lower, namely 42.88. However, seen from the posttest
results for class X IPA 3, namely 83.47, it was higher than the posttest results for class
X IPA 4, namely 70.19. The N-Gain results of the two classes can be seen in the
following table 4. The average gain normality obtained from students' understanding of
environmental change material in class X IPA 3 reached 0.70 in the high category while
in class X IPA 4 it reached 0.46 in the medium category.

Table 4. N-gain analysis of experimental and control group

Group N-Gain Category
Experiment 0.70 High
Control 0.46 Moderate

Based on the results of the hypothesis testing that has been described in the
research results section, information is obtained that there are differences in learning
activities and student learning outcomes in the two learning models applied. The
learning models are the Interactive Learning model and the Discovery Learning model.
The differences found are in accordance with the analysis conducted by the author that
the interactive learning model has a high enough influence on learning activities and
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student learning outcomes. It can be seen that at every meeting that uses the interactive
learning model there is a significant increase in student learning activities and it can also
be seen in the student learning outcomes that apply the interactive learning model to
obtain a higher Gain normality. This is because in the interactive learning model there is
an introduction stage where students are required to be able to ask questions about
problems or images presented so that interaction occurs between the teacher and
students.

Problem solving stage guide students to solve problems by formulating the
problems and hypotheses to answer the problem. Next, there is the sharing and
discussing syntax, at this stage there can be interaction between students and students
because students exchange opinions about the results of their respective group
discussions. This agrees with Sumiyati (2017) that the purpose of the interactive
learning model is to increase students' active participation in learning, help students
form effective ways of working together, share information and hear and use the ideas
of others. Furthermore, there is a summarizing syntax at this stage students can
conclude the material that has been taught and the teacher can assess students who have
understood the material that has been taught. This is reinforced by Sofiah (2018)
students tend to be more active with the application of interactive learning models
because the learning atmosphere leads students to find understanding through
interactions that occur in class, students easily understand the material being taught.
Furthermore, there is the syntax of learning asses at this stage the teacher and students
compare their knowledge before the material is taught and after it is taught. According
to Primary et al. (2020), the main characteristic of this interactive learning model is that
students will be invited to think about the concepts they will learn and then reflect
through curiosity and manifest them in the form of questions. These questions will then
be answered by the students themselves. In this case the teacher does not need to get too
involved in answering student questions, but the teacher will give more questions based
on the questions posed by students, so students will find answers to their own questions.
Based on research conducted by Ratziani & Permana (2019) the interactive learning
model can have an impact on student learning, create learning that communicates
between students and with teachers so that it will increase student enthusiasm for
learning and also encourage student motivation to become interested in the material
being taught.

As for the discovery learning learning model, there is a stimulation syntax. At this
stage, students are presented with problems or questions that can stimulate students'
curiosity about the material being taught so that there is interaction between the teacher
and students. Next, there is a problem statement syntax. At this stage, students identify
problems that presented so that students can find out for themselves the causes or
solutions to these problems. Furthermore, there is a data collection syntax. At this stage
students obtain data from reading literature, observing the images or videos presented.
Furthermore, data processing at this stage students capture the information needed to
answer the questions given. According to Masdariah et al. (2018) the data collection
process requires strong learning motivation in learning, perseverance and the ability to
use their thinking potential so that at this stage students only rely on other friends to
find answers to the questions given so that only some students are active and understand
more about the material being taught. Furthermore, the verification stage at this stage
students prove whether the statement they made is true or not by holding discussions
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with other groups so that there is interaction between students and students.
Furthermore, generalization syntax at this stage students can conclude about the
material that has been taught, students are given the opportunity to express their
opinions so that there is interaction between students and teachers. According to Cintia
et al., (2018) discovery learning is a model that directs students to find concepts through
various information or data obtained through observation or experiments. According to
Wahyudi & Siswanti (2015) the discovery learning model is defined as a learning
process that occurs when students are not presented with lessons in their final form, but
students are expected to organize themselves. Based on research conducted by Amanda
(2017) on the implementation of the discovery learning model, only a few students are
active and students who are not active will depend on students who are often active so
they lack a sense of responsibility in their learning. This results in students being more
relaxed in learning because there is no competition between students so that students are
less active and less motivated in participating in learning.

= CONCLUSION

There are differences in student learning activities using interactive learning and
discovery learning models. This can be seen from every meeting that uses interactive
learning has very good criteria from all aspects observed, while the class that uses the
discovery learning model only has 1 aspect that has very good criteria and the other five
aspects have good criteria. Moreover, there are differences in student learning outcomes
using interactive learning and discovery learning models. This can be seen from the
normality results of the Gain of the two classes which have differences, it is found that
the normality results of Gain for class X IPA 3 using the interactive learning model
reach 0.70 with a high category while the normality results for class X IPA 4 Gain
which are applied to the discovery learning model reach 0. .46 with medium category.
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