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Abstract
Keywords: This research is entitled "The Implementation of Scientific Approaches in Physics
Implementation Learning in Class X of SMA Negeri 9 Lubuklinggau™. This study aims to determine
Scientific Approach the completeness of physics learning outcomes of class X students of SMA Negeri 9
Learning Outcomes lubuk linggau after implementing the Scientific approach. The research method used

was quasi-experimental. This research uses a scientific approach, the scientific
approach has stages of observing, asking, trying, reasoning, and communicating. The
learning material in this research is measurement. The population in this study was all
class X SMA Negeri 9 Lubuklinggau and the sample was class X IPA 2, amounting to
36 students and taken randomly. The test instrument uses 7 essay questions and
observation sheets to collect data about all activities or student activity processes
during learning. Based on the results of data analysis with t-test, it was obtained that t-
count = 4,33 and t-table = 1,697, this shows that t-hitung > t-tabel then Ha was
received and Ho was rejected. Thus the hypothesis proposed in this study can be
accepted as true. So it can be concluded the physics learning outcomes of class X
students of SMA Negeri 9 Lubuklinggau after applying the Scientific approach is
significantly completed.
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Introduction

Education is a necessity that must be met in people's lives, in a nation and the
homeland. Education can develop personal skills, better thought, and behavior. The school as
a formal education executive that handles a wide range of characterizing students requires
innovative and creative learning and teaching process from various parties. Teachers are
finally in the spotlight because they are at the forefront of direct learning with students in the
learning process. In such conditions, teachers are required to develop skills, knowledge, and
give birth to new things, teachers who can innovate means that they can develop the creative
ideas they have (Purwadhi, 2019).

Learning activities are part of the educational process in schools, learning activities
play an important role in developing reasoning abilities and skills, and shaping the attitudes of
students. According to (Rusman, 2019), effective learning includes an adequate understanding
of how and why activities lead to the implementation of learning, and the factors that
influence their effectiveness. The main criteria for a learning process that can be said to be
successful are predetermined goals. The process to achieve these goals must pay attention to
several factors, one of which is having the ability to learn. Effective in learning physics
concerning the path, effort, technique, strategy used in achieving the right goals, and quickly
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in the physics learning process. Similarly, many formulas and calculations in complicated
problem solving, so that students grow the impression that physics is a lesson that is difficult
to learn and less desirable especially for groups of students who have the low ability
(Rusman, 2013).

One of the decisive factors for success in learning is teachers, therefore the ability of
teachers to avoid learning needs to be improved, to obtain results that are suitable for
educational purposes. In conveying physical material the teacher must make physics lessons
interesting so that the difficulties of the students in the concept of understanding the material
do not pose problems to the outcome of learning (Aunurrahman, 2016). Physics education is
one of the subjects that is considered to have an important role in improving children's
creativity and thinking processes. According to physics learning, educators should actively
involve students. Students do not just listen to and take notes on educators' explanations and
do not just count but focus more on the reasoning process, namely by learning physics
students can think creatively and systematically, not just counting quickly in their heads.
Therefore, physics knowledge must be mastered as early as possible by students (Soenarto,
2011).

The scientific approach was introduced in world education in America in the late 19th
century, as an approach to formalistic laboratory methods that lead to scientific facts
(Sudirman, 2017). This scientific approach has the attribute of "doing science". This approach
facilitates the development of a curriculum in improving the learning process, namely by
breaking the process down into more detailed steps containing instructions for students in
carrying out learning activities (Nurlatifah, 2019). A teacher must have skills in managing his
class. Also, the skills a teacher must possess are skills for evaluating and assessing his or her
students (Simsek, 2017). However, the facts show that there are still many teachers who
experience difficulties in carrying out a scientific approach. It can be seen from several
research results, such as the research conducted by Mayang (2015) which reveals that most
science teachers have not fully understood the scientific approach in the 2013 curriculum.
While teaching, many teachers still explain and record on the board, so that the learning
process is not centered on students, but still teacher-centered (Nenotaek, 2019).

Based on the results of direct observations with the physics subject teacher at SMA
Negeri 9 Lubuklinggau, it was found that students' competence in understanding physics
material was still lacking so that students still had difficulty working on questions related to
learning material. Then the learning process of physics still often uses conventional methods
and students consider that physics is difficult learning because it involves a lot of calculations
or formulas that affect the learning outcomes of students are still relatively low. This can be
seen from the daily return data of one class X MIPA that follows the learning process only 14
students (40%) Achieving minimum submission criteria (KKM) and 22 students (60%) That
has not reached the value of the minimum submission criteria (KKM) that has been
determined by the school is 75. So there are still a lot of students who need to follow remedial
to improve their grades. To overcome such problems, an effective approach that can support
students in improving the outcome of physics learning is by applying a scientific approach
(scientific) which is an approach in the implementation of the 2013 curriculum (Sani, 2014).
Thus, scientific approaches (scientifically) are expected to solve problems in the learning
process that has been done (Rhosalia, 2017).
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Method

The research method is the method used by researchers in collecting research data
(Arikunto, 2010). Meanwhile, Sugiyono states that the research method is a scientific way to
obtain data with specific purposes and uses (Sugiyono, 2012). The type of research used in
this research is quantitative with quasi-experimental research methods.

The experiment group uses a scientific approach, In learning through a scientific
approach the process of building students' understanding of the material by constructing their
own understanding and emphasizing the students to learn measurement and building problem-
solving skills, this is regardless of the ability of each individual different way of learning and
level of ability. In the learning model with a scientific approach, the questions that invite
students to think about the problem-solving skills are taught in the final stages of learning and
are often missed due to the time in the process of constructing students' understanding longer,
so the problem-solving ability of students has not been maximized. The affective side of
scientific learning activities have not built Self Regulated Learning because there is no part in
the scientific study in terms of motivating to learn to students so that students are more
independent and motivated in learning physics, so that when students have the ability to face
various problems and problems in learning physics (Sudirman, 2017).

The implementation of learning uses a scientific approach to conduct excavation,
planting, enhancement, and development of knowledge through research, from this activity,
will form an analytical thinking pattern and will bring the facts of the phenomenon that
occurs. Meanwhile, scientific learning is built from learning materials based on facts or
phenomena that can be explained by certain logic or reasoning done by teachers, student
responses, and educational interactions; encourage and inspire students to think critically,
analytically, and appropriately in identifying, understanding, and solving the problems, and
being able to apply; To encourage and inspire students to be able to think hypothetically in
seeing the differences, similarities, and relationships between elements and be able to
understand, apply, and develop a rational and objective mindset in responding to the subject
matter; based on empirical concepts, theories and empirical facts that can be justified; and
learning objectives are formulated in a simple and clear, but interesting in the presentation
(Wahyono, 2017).

The design in this study is a one-group pretest-posttest design, where treatment is
carried out the one-time measurement in front (pre-test) before the treatment (treatment) and
after that the measurement again (post-test). In this design, the researcher performs pre-
treatment on one object under study, then the researcher gives a certain treatment. The
measurement was taken a second time. According to Suharsimi, research instruments are tools
or used by researchers in collecting data so that the work is easier and the results are better, in
a more accurate, complete systematic sense so that it is easier to process (Suharsimi, 2010).
Test instruments used to measure the quality of the tests were used as a measure of test
requirements for validity, reliability, level of difficulty, and differentiation.

Based on the results of the calculation of the recapitulation analysis of the validity of
the 11 items, only 7 were valid and 4 were invalid. From the calculations that have been
obtained from the instrument test data, namely 7 valid questions used for research as the pre-
test and post-test questions. There is also very high validity, there is 1 question, high validity
has 4 questions, medium validity has 2 questions, low validity has 2 questions and very low
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validity has 2 questions. The recapitulation of the results of the analysis of the validity of the
items can be seen in table 1.

Table 1. Results of the Validity Analysis of the Instrument Trial Test
Question

rxyValue  teount Value  tianel Value Criteria
Number
1 0,44 4,85 2,056 Medium validity
2 0,66 2,34 2,056 High validity
3 0,19 1,14 2,056 Very low validity
4 0,25 0,93 2,056 Low Validity
5 0,24 1,31 2,056 Low Validity
6 0,76 5,90 2,056 High validity
7 0,61 3,69 2,056 High validity
8 0,85 4,21 2,056 Very high validity
9 0,65 4,45 2,056 High validity
10 0,59 3,82 2,056 Medium validity
11 0,01 0,05 2,056 Very low validity

A reliable instrument means that an instrument that is used several times to measure
the same object will produce the same data (Sugiyono, 2015). By using the alpha formula, the
reliability coefficient value is 0,81 which means that the test item has a very high degree of
reliability so that it can be used and believed to be a measuring tool.

The questions used for the test are questions that meet the validity requirements,
distinguishing power, and level of difficulty. The results of the instrument trial recapitulation
of the 11 questions used in class X1 IPA 2 SMA Negeri 9 Lubuklinggau, it can be concluded
that the questions used for the pre-test and post-test are questions number 1,2,6,7,8,9 and 10.
Meanwhile, questions number 3,4,5 and 11 cannot be used, so the questions used for the pre-
test and post-test are 7 questions in the form of essays. The recapitulation of the analysis
results can be seen in table 2.

Table 2. Recapitulation of the results of the analysis of the instrument trial data

- Power Level Information

No Validity Differentiator Trouble

1 044 Valid/ Medium 0,24  Enough 0,56 Medium Used

2 0.66 Valid/ High 0,20  Enough 0,32 Medium Used

3 019 Invalid 0,05 Bad 0,70  Easy Not Used
4 0.25 Invalid 0,09 Bad 0,20 Hard Not Used
5 024 Invalid 0,09 Bad 0,20 Hard Not Used
6 0.76 Valid/ High 0,24  Enough 0,30 Medium Used

7 061 Valid/ High 0,27 Enough 0,28 Hard Used

8 085 Valid/VeryHigh 0,33 Enough 0,42 Medium Used

9 0.65 Valid/ High 0,35 Enough 0,47 Medium Used
10 0.59 Valid/ Medium 0,25 Enough 0,24  Hard Used
11 0.01 Invalid -0,01 VeryBad 0,67 Medium Not Used
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Arikunto also argues that "research design is a plan or design made by researchers as a
description of the activities carried out™ (Arikunto, 2006). The research method used in this
study is a one-group pretest-posttest design. According to Sugiyono, the research design can
be seen in table 3 (Sugiyono, 2012).

Table 3. Design Research
Pre-test Treatment Post-test

0, X 0,

Description:

O:1 = Pre-test

Oz = Post-test

X = Treatment of learning strategies

The research variable is the object of research or what is the point of attention of this
study (Arikunto, 2010). This study has two variables, namely the independent variable and the
dependent variable. Independent variables are variables that affect or cause the change or the
emergence of the dependent variable (Sugiyono, 2015). The independent variable in this study
is the Scientific approach. The dependent variable is the variable that is influenced or
becomes the result, because of the independent variable. The dependent variable in this study
is the student's physics learning outcomes.

This research was conducted at SMA Negeri 9 Lubuklinggau as a place that is the
focus of research. Before conducting the research, the researcher begins the research by
conducting a preliminary study or research observation to get to know the situation and
condition of the school, physics subject teachers, and students. This research was conducted
from 10 September to 10 October 2019.

The population in this research were all students who were used as a source of data in

the study. Suharsimi suggests that the population is the whole object of research (Suharsimi,
2010). If someone wants to examine all the elements that exist in the research area, the
research is a population study. Meanwhile, according to Sugiyono population is a
generalization area consisting of objects or subjects that meet certain qualities and
characteristics determined by research to be studied and then draw conclusions (Sugiyono,
2015). The population in this study were students of class X SMAN 9 Lubuklinggau. In detail
the population is presented in table 4.

Table 4. Population Class

No Class Male Female Total
1. X IPA.1 13 23 36
2. X IPA. 2 16 20 36
3. X IPA. 3 14 22 36
4, X IPA. 4 10 26 36
Total 53 91 144

Thabiea : Journal of Natural Science Teaching HBE\"’EH

-155-



Implementation of Scientific APProach iN PRYSICS .......c.ooi oot iie it e vt e et e et e et e et e et et e een e een e e e G ATINT, WL

Sampling in this study using a simple random sampling technique. Simple random
sampling is a random sampling technique, regardless of the strata in the population
(Sugiyono, 2012). Sampling is done by numbering the paper containing the population class
number, then the paper is drawn and the paper that comes out is selected and taken as the
sample, assuming all class X has the same relative ability. The sample used in the study was
class X IPA 2 which consisted of 36 students.

The data analysis technique was conducted to determine whether the hypothesis of the
research results was accepted or rejected, then the data was tested using the t-test. Therefore,
first looking for the average value and standard deviation of the initial test and final test, then
perform the normality test and hypothesis testing. The normality test aims to determine
whether the data is normally distributed or not. The calculation of the normality test for this
distribution data uses the Chi-squared formula (Sugiyono, 2015). Furthermore, ynitung IS
compared against ywble for o = 5% with degrees of freedom (dk) = k-1, where K is the number
of interval classes. If y%count> x?twble , that means the data distribution is not normal and yZcount <

Ytable, Meaning that the data is normally distributed.

Arikunto states that a hypothesis is a statement that has an important position in
research (Arikunto, 2010). The hypothesis is a temporary answer proposed in research until
proven through the collected data. It is said temporarily because the answers given are only
based on relevant theories, not based on empirical facts obtained through data collection.
Hypothesis testing will certainly conclude to accept or reject the hypothesis. Here is a
hypothesis-testing formula using the t-test (Sugiyono, 2012). The hypothesis to be tested is:
Ho : The average student learning outcomes after participating in learning with the Scientific

approach were less than 75 (po <75).
Ha: The average student learning outcomes after participating in learning with the Scientific
approach were greater than or equal to 75 (o> 75).

Results and Discussion

In teaching and learning activity, the scientific approach includes some steps to be
followed: observing, questioning, experimenting, associating, and communicating. According
to Hosnan (2014), regarding scientific learning, "the implementation of 2013 Curriculum with
the scientific approach is a learning process designed in such a way that learners can actively
construct the concepts, laws, or principles through observing stages (to identify or find
problems), formulate problems, propose or formulate hypotheses, collect data with various
techniques, analyze data, draw conclusions and communicate concepts, laws or principles
found (Yuniarti, 2018).

Implementation of a scientific approach requires a good relationship between teachers
and students in the implementation of the learning process. This is an important factor in
creating a fun learning environment and following the steps of the scientific approach.
Teachers are required excellent communication skills. Patterns of communication between
teachers and students is a pattern of communication that occurs between personal or
interpersonal communication. This is consistent with a theory expressed by R. Wayne Pace
was quoted by Cangara (2005) that “interpersonal communication is communication
involving two or more people in a face to face setting”. Furthermore, David Lazear in his
book “Seven Ways of Teaching” as quoted by Arikunto (2012) states that one aspect that
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shows the intelligence aspect of a teacher is to develop students' personal psychomotor in
interpersonal relationships. Thus, the ability to interact interpersonal very important to be
understood and be used by teachers and students. Interaction communicative a well-
established partnership between teachers and students will bring comfort students’ learning
and teachers in teaching that will bring a positive impact to the student learning outcomes
evaluation (Saputri, 2018).

Description of Pre-Test Data Analysis

The initial students ' ability (pre-test) meant by this study was the initial knowledge
that the students had before being given treatment with the scientific approach to the
measuring material (Daryanto, 2014). Based on table 3, the pre-test average score is 22,63
with the highest score of 49 and the lowest score of 9. This shows that there are no students
who have scored more than or equal to the KKM score of 75.
Thus, the results of the pre-test before the implementation of physics learning using the
Scientific approach are not yet complete. More details regarding the average value, greatest
value, smallest value, the results of the student's initial test ability can be seen in table 5.

Table 5. Recapitulation of Pre-Test Result Data
students students who

< S g(':lgrhe SLccc))vrve who have not
completed finished
0 people 36 people

22,63 9,64 49 9 (0%) (100%)

Based on statistical calculation provisions on data normality test with a trust level = 0,05.
If x2count< x’table,, it can be declared that the data is a normal distribution. Test results of
normality can be seen in table 6:

Table 6. Recapitulation of data normality test
Class  x2%cunt DK  x%uwne Explanation

Eks 6,1 5 11,1 Normal

Table 4 above shows that y2Zcount the pre-test data is smaller tha y?wune. based on the
provisions of the normality test using the suitability chi test (x2) It can be concluded that the
data is normally distributed with a level of confidence a = 5% or 0,05 and degrees of freedom
(dk) = 5.

Description of Post-Test Data Analysis

The Post-test was conducted to determine the student's final ability to the measuring
material after obtaining the learning treatment using the Scientific approach. The description
of the results of post-test data can be seen in table 7.
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Table 7. Post Test Data Recapitulation

students who

2 s High Low students who have not
Score Score completed fini
inished
81,16 8,53 95 60 32 people 4 people
(88,00%) (12%)

Based on table 5, it can be seen that the post-test average score is 81.16 with the highest
score of 95 and the lowest score of 60. This shows that 32 people or 88% of students have
said it is complete because the score has reached the KKM, namely 75. Four people or 12% of
students have not completed it because their scores have not reached the KKM, so it can be
concluded that the final ability of students in class X IPA 2 SMA Negeri 9 Lubuklinggau after
implementing physics learning using a scientifically significant approach is complete.

Based on statistical calculation provisions on data normality test with a trust level = 0,05.
If x2count< xZtable, it can be declared that the data is a normal distribution. Test results of
normality can be seen in table 8.

Table 8. Recapitulation of data normality test

Class Yot DK xZwne Explanation
Eks 8,05 5 11,1 Normal

Table 8 shows that y2count On the post-test data is smaller than y?wple. based on the
provisions of the normality test using the suitability chi test (x?) It can be concluded that the
data is normally distributed with a level of confidence a = 5% or 0,05 and degrees of freedom
(dk) = 5. The average outcome of the learning submission value can be seen in Figure 1.

014 L
ol 10
100 88,00%
80
60 L
40 226 0
20
AN
0
Average Learning Submission
value
M Pretest Posttest

Figure 1. Avg. Chart Results Average learning value

To conclude the post-test data, the hypothesis is tested statistically. Based on the
normality test, the data is normally distributed, so to test the hypothesis the t-test formula is
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used (Sundayana, 2014). Based on the calculation results, the recapitulation of the t-test
results can be seen in Table 9.

Table 9. Recapitulation of t-test results
Ltable

teount Conclusion

433 1,697 H, rejected dan H,, received

Testing criteria a = 0,05 and dk = (36-1) = 35 then twple amounting to 1,697 and teount
amounting to 4,33. Because tcount > tranle then H, rejected dan H, received, it means that the
truth of the hypothesis proposed in this study can be accepted, that the results of studying
physics with the Scientific approach are significant complete (Aulia, 2017). Based on the
research results described above, the following can be explained This research, which was
conducted at SMA Negeri 9 Lubuklinggau, includes quasi-experimental research to find out
whether student learning outcomes after participating in physics learning with a significant
scientific approach are complete. The research was conducted in six (6) meetings, starting
with giving a pre-test followed by learning physics using the Scientific approach for four
meetings and ending with giving a post-test.

The learning process which is carried out using the Scientific approach of learning is
applied to provide understanding to students in recognizing, understanding various materials
using a scientific approach, that information can come from anywhere, anytime, and does not
depend on one information from the teacher (Wahyuni, 2015). Learning with this Scientific
approach allows all students to be more active and directly involved in the learning process,
and this scientific approach makes them feel that the learning process is interesting and fun so
that it does not cause boredom and students do not feel compelled. So it is hoped that learning
with this scientific approach can make students more active in the learning process (Meuthia,
2015).

In the pre-test data analysis, an average (22,63) and standard deviation (9,64) were
obtained that students of X IPA 2 students had not reached the completeness criteria score of
75. It was found that students of X IPA 2 scores low in the incomplete category, this is
because the material has not been studied completely. The average student learning outcomes
were (81,16) and standard deviation (8,53) then after the normality test the data were
normally distributed. Judging from the completeness of the physics learning outcomes of
students at SMA Negeri 9 Lubuklinggau with the completeness criteria (KKM) that has been
set at 75 for physics lessons. In the experimental class, namely class X IPA 2 with a total of
36 students, of which 32 students (88%) have completed or have reached the minimum
completeness criteria (KKM), while 4 students (12%) have not reached the KKM.

The conclusion is that t-tapie 1S 1,697 and t-count iS 4,33. Because teount>ttavle then Ho is
rejected and Ha is accepted, meaning that the hypothesis proposed in this study can be
accepted as true, that the results of studying physics with the Scientific approach are
significant and complete (Marjan, 2014). This is following the results of (Hardianti, 2015)
research, and concludes that the students who were taught using the Scientific approach had
an average score of physics learning outcomes of 13,09, while students who were taught using
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conventional learning had an average score. physics learning outcomes of 8,22. So it can be
said that the Scientific approach has an important role in helping students achieve good results
in the physics learning process (Nurfaizah, 2017).

Conclusion

Based on the results of the research and discussion previously described, it can be
concluded that the average value of student learning outcomes is 81,16 and the research data
obtained were analyzed by t-test, namely thitung = 4,33 and t,qpe; = 1,697, DECAUSE thirung = traper
then Ha accepted and Ho rejected. With a percentage of completeness at least one can master
75% of the material being taught. Thus the hypothesis proposed in this study can be accepted
as true or student learning outcomes after participating in physics learning using the Scientific
approach in class X SMA Negeri 9 Lubuklinggau completely.

The limitations of this study are time constraints because students are not used to
learning using the scientific approach and the number of meetings is shorter. It is hoped that
further research will be able to increase the maximum number of meetings. The scope of
research, because researchers limit research to the scientific approach in measuring and
measuring matter. It is hoped that the next researchers will research other materials and with a
wider scope.
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