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Abstract

Based on Rules of National Education Minister Number 22 Year 2016 about
Process Standard in implementing 2013 curriculum, scientific approach in
learning could be used to improve cognitive, affective, and psychomotor
aspects. To ensure this scientific approach running smoothly, teacher should be
able to design learning in which uses scientific aspect. In Banyumas municipal,
there were several primary schools implemented 2013 curriculum
appropriately. This research aime to analyze effectiveness of scientific
approach learning instrument under theme saving energy. This Research and
Development study was conducted for fourth graders of SDN 03 Cilangkap
and SDN 01 Samudra, Banyumas municipal. The techniques to collect data
were interview, observation, questionnaire, documentation, and learning
outcome test. The findings showed that the learning instrument validation by
validators was said valid. The implementation of the learning instrument on
theme — saving energy for the fourth graders were practical and effective. The
effectiveness of the instrument could be seen from the learning outcomes of the
students in prestest and posttest. The score of students before intervened by the
product was 64.26. Meanwhile, after intervened by the product, it improved
into 78.89. Thus, it resulted to N — Gain test with 0.40, categorized moderate.
Furthermore, affective and psychomotor learning outcomes also had
improvement with very well criterion on affective domain and well criterion on
psychomotor domain.
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INTODUCTION

Current education is demanded to always
renew its learning concept to be relevant to
21%century society’s needs. Therefore, education
in this century focuses on building qualified
human resources and readiness to face dynamic
challenges of the era (Hosnan, 2016).

The main focus of education is to create
effective learning situation and process (Taufiq
et al, 2010). Effective learning process will not
be separated from the role of teachers whom will
always need to innovate and create in designing
learning process. Before conducting learning
process, teacher must compose lesson plan
properly (Indriawan et al, 2017). Because the
of
influenced by the existence of learning process

accomplishment learning objective is
plan designed by teacher. Therefore, better
lesson plan deisgn will facilitate in achieving
learning objectives.

2013 curriculum learning process by using
scientific approach provides understanding for
students to recognize and understand various
learning materials by using scientific approach

(Bermawi&Fauziah, 2016). Scientific approach

has 5 syntax: observing, inquiring, trying,
reasoning, and communicating (Permendikbud
No 22 Tahun 2016).

Primary school students are aged between
7 to 11 year old. According to Piaget, the
characteristics of primary school students are on
concrete operation. On this stage, students are
able to think rationally, such as thinking to solve
2013). Their
thinking skills are limited on concrete situation.
Thus, in solving problem, teacher’s role is
needed (Heni, Binadja&Sulistyorini, 2015).
Teacher is expected to be able in facilitating his

concrete problem (Desmita,

students to carry out encouraging learning to
construct or develop their knowledge toward
certain faced phenomenon. Such learning could
be done by using scientific learning approach.
Scientific approach emphasizes on student
centeredness. Thus, teacher could not dictate
students with his or her own knowledge.
However, teacher should provide chance for
them to actively find the answers by themselves
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to learn (Prastyawati, 2016). Teachers could
stimulate students to share questions which
would be solved by various activities, such as
observation until observing activity. The activity
students
solving problem. Through
scientific approach, affective, psychomotor, and

could facilitate in finding new

information or

cognitive enhancement integrated aspects are
expected to create productive, affective,
innovative, and creative students. Therefore,
what is prioritized is how cognition, affection,
and psychomotor are obtained by students
(Viantari, 2015).

Based on observation results at several
primary schools in Banyumas, the learning
processes were found to be teacher — centered as
the main source of knowledge. The students
were not actively involved in learning process.
They only observed and noted the lesson. It was
in line with Fitriyaningsih (2014) investigating a
primary school in Banyumas. It was found that
learning at primary school was still dominated
by one — teaching direction. The teacher only
transferred knowledge without developing
thinking skill of the students so that their
learning outcomes were categorized poor. It was
in line with Rachmawati (2015) telling that
learning process at school was still teacher —
centered. So, the material was difficult to be
understood by students.

Such one teaching direction was also
found in the lesson plan. The learning did not
run based on scientific syntax because it only
had observing activity stated on the lesson plan.
In fact, learning process on 2013 curriculum
should implement scientific learning approach
based on the rule of national education ministry.
The lasting learning was rarely found to have
asking — answering session. There was not also
found opportunity given to students in finding
the materials from other sources. Piaget argued
that an individual could develop his knowledge
by various ways, such as reading, exploring,
experimenting the environment, and many more
(Poedjiaji, 2010).

Learning process in 2013 curriculum may
be conducted directly or indirectly. Direct
learning is learning which develops knowledge,
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thinking skill, and skill to use knowledge of
students through direct interaction with learning
souce. Meanwhile, indirect leanring is a learning
occurring during learning process. Indirect
learning also deals with value and attitude
developments. Beside poor learning outcome of
the students, based on observation at several
it that

emphasized on cognitive domain. There was a

schools, showed learning only
few activity involving psychomotor aspect of the
stduents. Plus, the affective aspect development
was not emphasized.

Learning process is led on three domains:
cognitive, affective, and psychomotor aspects
holistically. It means there is none of the
elements is separated by other domain or aspect
(Permendikbud No 22 year 2016 about Process
Standard). It shows that success of learning is
not only indicated by students’ abilities to master
the knowledge but also ability on each aspect
and skill (Alamsyah, 2016). Therefore, holistic
will result to

learning process qualified

personality as reflected into masteries of
cognition, affection, and psychomotor.

This research focuses on development of
lesson plan with scientific approach for fourth
The

approach was limited on observing, inquiry, and

graders of primary school. scientific
trying syntax. The chosen theme was saving
energy. It was chosen as realization in delivering
learning material about the importance of saving

energy in daily life.
METHOD

This R & D used Borg & Gall which were
adjusted to research needs. This research model
aims to develop and valiate a certain product
(Sugiyono, 2015).The
instruments were syllabus, lesson plan, student
textbook, worksheet, and test of achievement.

developed learning

This research was conducted at Primary
Schools in Banyumas with 2 primary schools as
the subjects: SDN 03 Cilangkap and SDN 01
Samudra. The sample consisted of 9 students on
product trial run and 27 students on field test.
The data source was from validators, educators,
and students. The techniques of collecting data
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were interview, observation, documentation,

questionnaire, and test.
FINDINGS AND DISCUSSION

This research was done by designing
hypothetic model of scientific learning approach.
Then, its effectiveness was tested by using
scientific approach. According to Nieveen and
Van den Akker (1999), a product is valid to use
if it has met several validity, practicability, and
effectiveness levels.

The developed learning instrument was
validated by validators. Based on the validation
result, the instrument was good and could be
investigated.

The of the
instrument was based on implementation aspect

success measurement
of lesson plan, student response, and learning
outcome.

A learning could run properly when its
management follows stages and learning
scenario as designed in lesson plan and is done
systematically and orderly. Since the developed
lesson plan should be in line with National
Education Ministry Rule Number 22 Year 2016,
then it should meet several components and
principles of lesson plan: (1) school identity, (2)
lesson identity, (3) class/semester, (4) main
material, (5) time allotment, (6) learning
objective, (7) basic competence and achievement
indicators, (8) learning material, (9) learning
method, (10) learning medium, (11) learning
(12)  learning  stages  through

introduction, whilst teaching, and closing, and

source,

(13) learning outcome assessment.

Then, by considering principles of lesson
plan consist of (1) individual differences, (2)
active participation of students, (3) student —
centeredness, (4) literacy activity, (5) feedback
provision and lesson plan follow ups, (6)
emphasis on concerning and integrated elements
of basic competence, learning material, learning
activity, achievement indicators, assessment,
learning source into one complete leanring
experience, (7) accommodation of thematic —
integrated learning, integration across lessons,
learning aspects, and cultural diversity, and (8)
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implementation of information and
communication technologies.

The materials to develop in this learning
were fourth graders’ material theme 2 -
subtheme 1, learning 1 6, consisting of
Indonesian languge, Civics, Science, Social
Study, and Art. Those six lessons created in
lesson plan had covered 5 scientific syntax:
observing, inquiring, trying, reasoning, and
communicating. Observing is an activity to
listen, read, and see (with or without devices).
Inquiring is learning activity done by posting
question about unclear material from what is
observed. Trying is learning activity by
experimenting, reading various information and
objects  until interviewing  interviewess.
Reasoning is activity to process the already
collected information for both Ilimited on
information
the

collected information which are enrichment and

observation activity result and

collecting activity, processing already

comprehension in nature until information
process which are seeking solution from various
different the

arguments. Communicating is an activity to

arguments  until opposite
deliver observation result and conclusion of an
analysis both written, spoken, or using other
media (Erny et al, 2017).

Those five syntaxes are explained into
several activity arranged from the introduction
until closing activities. The learning purpose was
affective,
psychomotor aspects. The learning material was
made based on local potency of the students’

emphasized on cognitive, and

environment. The designed learning was done
by considering the students’ characteristics,
interest, and motivation to learn. The device,
media, and learning source were various plust its
ICT based in nature. It also had assessment
orientation used on cognitive, affective, and
psychomotor aspects.

After creating the model of the product,
then the product was validated by experts. The
validation of the model resulted to thematic
learning instrument hypothetic model with
scientific approach. Based on the validation, it
was revealed that the lesson plan hypothehic
model development on learning 1 — 6 did not

experience any significant changes than thematic
learning product with scientific approach. So,
the hypothetic model with scientific approach
was ready to test.

The test of the instrument with scientific
learning was done at two stage: initial field test
and field etst. The initial field test under learning
theme — saving enegy — involved 9 students. The
students were intervened by the developed
learning by the researcher. On field test to obtain
practicability data, it was done by teacher —
student response questionnaire.

The practicability of the lesson plan was
seen based on teachers’ responses toward the
The
showed it was positively reliable. It could be
reaching 91.67%,
categorized very positive. Meanwhile the
students shared their response until reaching

scientific learning process. responses

seen on the percentage,

84.26% and was categorized very positive.

Based on 2013 curriculum learning
process with scientific approach, it was very
good to implement. Learning with scientific
process as stated in lesson plan had covered on
learning principles in process standard. Besides
teacher, the fourth graders also shared their
positive judgment on the learning process. It
could be seen from their enthusiasm in following
the learning actitvity and the improvement of
the students’ learning outcomes.

After being limitedly tested, then field test
was done to find out effectiveness of a product.
The effectiveness of the product with scientific
approach could be seen from the learning
affective,
psychomotor aspects. They were improved after
using the product. The cognitive score could be

outcomes within: cognitive, and

seen from the improvement of pretest and
posttest scores. The prestes average of the fourth
graders at SDN 01 Samudra was 64.26 while
their posttes scores were 78.80. The average
improvement based on N-gain test was 0.40%,
categorized moderate. Besides that, effectiveness
test was done to find out differences of the
learning outcomes between pre- and post —
intervention. The effectiveness test was done by
paired sample test as seen on Table 1.

20
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Table 1. Paired Samples Test

Sig.
(2-
taile
Paired Differences T df d)
Std. Std.
Mea Deviatio Error
n n Mean
Pre
- -1.44 446 .858 16.83 26 .000
Pos

The analysis of pre- and post- averages
obtained that scientific approach learning, tested
by paired sample test, to have significant score
0.00 < 0.05. It meant there was significanct
difference of average between pre — and post —
intervention.

It showed that cognitive learning of the
students between pre — and post — intervention
by the product was not similar. Thus, it could be
concluded that there was improvmenet on
cognitive learning outcome after using lesson
plan with scientific approach. The cognitive
improvement of the students after using the
product was also seen on Hapsari et al (2019).
The finding showed that there was improvement
of cognitive learning outcome after using
scientific approach.

The
improvement was due to the developed scientific

cognitive  learning  outcome
approach on theme — saving energy — was a real
life material for the studetns and there was

provision of real life problem entailing the

students to foster, arrange, and find new
knowledge.

Based on the learning, the students’
attitudes were observed to be religious,

discipline, responsible, and care. The affective
learning outcome were entailing influences of
cognitive and psychomotor aspect learning. So,
the observation could be done during learning.
Religious attitude could be seen when all
students prayed before and after the learning
process. Discipline could be seen when they
listened to teacher explanation, work on the task
in time, and keep the class conducive.

On caring attitude, it could be seen from
their behaviors to keep the class clean, maintain
good relationship among class members, have
empathy for all peers, and not aggressively
disagree with their peers’ arguments. Then, the
responsibility could be seen from their attitudes
to keep their cleanliness, tidy up their classroom
before and after learning, and tidy up all learning
media after following the learning. The average
of affective learning could be seen on Table 2.

Table 2. Affective Learning Outcome

Learning Score(%) Av

1 2 3 4 5 6 g

(%)

854 92 906 949 965 956 92.

1 . 4 0 3 0 65
82
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The affective average score obtained by
the fourth graders is 92.65, categorized well. The
observed affective attitudes on learning 1 — 6
were: religious, discipline, care, and responsible.
On
On
On
On
On

On learning 1, the average score was 95.41.
learning 2, the average score was 92.82.
average score was 90.64.

average score was 94.90.

learning 3, the
learning 4, the
learning 5, the average score was 96.53.
learning 6, the average score was 95.50.

On learning process, the

students were active and enthusiastic to follow

scientific

the learning. The activeness was seen from their
changing behaviors, from passive, fearing afraid
of asking questions and sharing opinion, less
cooperation with team members to the active
one. It was in line with Lestar et al (2015)
showing that the students were active in learning
activity. It was due to 2013 curriculum learning
involves activeness of students because they are
the center of learning started from the objectives
until the formation of targeted competences
(Arum &Wahyudi, 2016). So that the designed
should students’
involvement in learning process.

The students’
process was in line with the strength point of
approach  implementation. The
approach has strength points, such as several

learning emphasize on

activeness in learning

scientific
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solution for the teachers to make the learning
interesting, qualified for both the process and
product, and meaningful for the studnets, (2) it
emphasizes students’ so that
students are active in learning(Agustinaet al,
2015). Scientific approach has purpose to
provide understanding for students to recognize,

invovlements

understand various materials with scientific
approach, and to know that information ould be
obtain anywhere, anytime, and not only
depended from the teacher (Wijayanti, 2014).
Scientific approach needs to be implemented in
learning to prepare students braver in innovating
and to make them frequently commence their
skills
experimenting behaviors (Kawiyah, 2015).

and  inquiring, observing, and

Based on the already done learning
activity, the psychomotor activities could be
trying,
reasoning, and communicating. The students’

observed on observing, inquiring,
activeness could be seen improved from first
until sixth meetings. The activeness was assessed
by using

Observational sheet during learning
process. It is in line with Nurwati (2014)
showing that psychomotor learning outcome test
should be

instrumentation. The activity was started by

done by wusing behavioral test

singing National Anthem to foster learning
spirit. There was also literacy activity to improve
their reading interest. Besides that, on the
the  students
heterogeneously. Each group discussed and
experimented. The average of affective learning
outcome could be seen on Table 3.

learning, were  grouped

Table 3. Psychomotor Average Score

Learning Score(%) Avg

1 2 3 4 5 6 (%)

78. 80. 75. 79. 78. 80. 78
89 37 74 26 33 18 80

The psychomotor average scores obtained
by fourth graders was 78.80, categorized well.
The psychomotor activities could be observed on
learning 1 — 6: observing, inquiring, trying,
reasoning, and communicating. On learning 1,

the average score was 78.89. On learning 2, the
80.37. On the
75.74. On the
79.26. On the
78.33. On the
average score was 80.13.

The learning outcome on cognitive,

average score was learning 3,

learning 4,
learning 5,

average score was

average Score was

average score was learning 6,

affective, and psychomotor aspects showed that
scientific learning designed on lesson plan was
effective to implement in the learning process. It
is in line with Firman et al (2018) and Astuti et
al (2016) stating that scientific learning was
effective in improving learning outcomes.

scientific

Success in learning

implementation and the
students’ could not be
separated from which had

maximized the functions of students as “early

improvement of
learning outcomes
teacher roles
scientists”. Students were asked to act how a
scientist found knowledge through serial stages
called scientific method. It is started by
observing a certain object carefully. The
in observing object influences
After observing, the
students have freedom to ask something they do

carefulness

observational result.
not know and to provide clear explanation of
observed phenomenon. Then, it was continued
by experimenting or designing an experiment to
collect the data. The data is then analyzed then
communicated to other students. (Ain& Huda,
2018). Learning through scientific approach is
important to teach for students to make them
habitualize in finding out new concepts
systhematically. Therefore, scientific learning
approach  implementation accurately will
improve students’ learning outcomes (Machin,

2014).
CONCLUSION

The
approach was based on National Educatoin
Minister Rule Number 22 Year 2016 about
Process Standard. The theme used on the lesson

developed  scientific  learning

plan was theme 2 — energy saving, subtheme 1 —
energy resource on learning 1 — 6. The validation
and effectiveness of the instrument from this
developed lesson plan with scientific approach



Septi Risnawati, Sri Wardani, Muhammad Khafid/

Educational Management 9 (1) (2020) 19 - 24

could be seen on posttest result of the fourth
graders. It was 78.80. Meanwhile, the pretest
result obtained aveage score 64.26. The N-gain
test obtained score 0.40, categorized moderate.
The t-test showed that the learning outcome
between pre — and post — intervention of the
product with scientific approach was different.
The t-test was analyzed by Paired Sample Test.
It was obtained significant score 0.00. The
the
comparison of significant score (Sig). If Sig >
0.05, then Ho was accepted. If Sig < 0.05, then
Ho was denied. The results showed that
significance 0.00 < 0.05. It meant Ho was
the
the affective and

criteria  of decision were based on

denied. Besides cognitive assessment,
researcher also assessed
psychomotor aspects. Based on the observation
on affective religiosity,

domain, covering

discipline, and responsibility during
learning 1 to 6, the affective score of the fourth
92.65,

aspects,

inquiring, trying, reasoning, and communicating

care,
graders was categorized good. On

psychomotor covering  observing,
during the learning 1 to 6, the score of the fourth
graders was 78.80, categorized good. Thus, the
lesson plan with scientific approach was

effective to apply.
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