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Abstract. In 2013, the Indonesian government implemented a new curriculum, namely Curriculum
2013 (C-13). The C-13 applies scientific approach in the learning process. This research aimed at
depicting teachers performance in implementing the scientific approach with 5Ms in schools, including
observing (Mengamati), questioning (Menanya), experimenting (Mencoba), Reasoning (Menalar), and
communicating the results (Mengomunikasikan). This survey research was conducted in the years of
2013-2015 in eight senior high schools, involving 8 principals/vice principals, 16 biology teachers, and
80 students, and in 100 observable lessons. The data in this study were collected using a questionnaire,
interview and observation. The data were subsequently analysed with descriptive quantitative. The
results indicate that the teachers strived in implementing the scientific approach through 5Ms. The
percentage of teachers who were good category in conducting the scientific approach was as follows:
(1) Observing (M1) was 22.7%, (2) Asking questions (M2) was 27.8%, (3) Doing experiments (M3)
was 23.9%, (4) Reasoning (M4) was 7.9%, and (5) Communicating (M5) was 18%. Therefore, it was
concluded that the teachers still needed more training in conducting the scientific process through 5Ms
in the implementation of the revised curriculum.
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IMPLEMENTASI PENDEKATAN SAINTIFIK LEWAT TEKNIK 5SM
DALAM KURIKULUM 2013 EDISI REVISI DI INDONESIA

Abstrak. Pada tahun 2013 Pemerintah Indonesia menerapkan kurikulum baru, yaitu Kurikulum 2013
(K-13). K-13 menerapkan Pendekatan Saintifik dengan SM dalam pembelajaran. Penelitian ini bertujuan
untuk mengetahui kinerja guru dalam penerapan Pendekatan Saintifik melalui SM di sekolah, meliputi
kegiatan Mengamati (M1), Menanya (M2), Mencoba (M3), Menalar (M4), dan Mengomunikasikan
(MS5). Penelitian ini merupakan penelitian survei yang dilakukan pada delapan SMA yang menerapkan
K-13, melibatkan 8 Kepala Sekolah/Wakil Kepala Sekolah urusan kurikulum, 18 orang guru Biologi,
dan 80 siswa yang belajar biologi dengan K-13, pada 100 pelajaran. Data dikumpulkan lewat angket,
wawancara, dan pengamatan, sedang analisis data dilakukan dengan teknik deskriptif kuantitatif. Hasil
penelitian menunjukkan bahwa kinerja guru dalam menerapkan pendekatan saintifik SM belum optimal.
Persentase guru yang memiliki kinerja dalam kategori baik adalah sebagai berikut (1) Mengamati
22.7%, (2) Menanya 27.8%, (3) Mencoba 23.9%, (4) Menalar 7.9%, dan M5 (Mengomunikasikan)
18.9 %. Secara berangsur kesulitan tersebut menurun sejalan dengan waktu. Dengan demikian dapat
disimpulkan bahwa para guru masih membutuhkan pelatihan K13 khususnya pada Pendekatan Saintifik
SM.

Kata Kunci: kurikulum 2013, implementasi kurikulum, pendekatan saintifik, SM

INTRODUCTION outcomes(Watlington, 2008). Starting from
Background the year of 2013, Indonesian government

Curriculum implementation is one of implemented a new curriculum, namely
the most crucial problems in the curriculum Curriculum of 2013 (C13) in some assigned
cycle (Aytan, 2016; Alshammari, 2013; Riley, schools. There were about six assigned schools
2013; Li, Yan, & Yu, 2014; Aktan, 2015); but in every regency, for every level (primary, junior
unfortunately it affects students’ the learning secondary, and senior secondary schools), for
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about 514 regencies in Indonesia (MoE-aa, 2013).
There were some supporting systems on the
implementation of the curriculum. First, prior to
the implementation, there were some cascading
trainings for teachers and the principals on the
new curriculum. Then, in the implementation of
the curriculum, the teachers were also assisted
and guided by a trained teacher (MoE-c, 2013).
The other was monitoring and evaluation
processes during the implementation to ensure
that the implementation of the curriculum was
on the right tracks. Besides, teacher and student
books and syllabi were also provided. Therefore,
the implementation of the curriculum should
work well because of the supports.

The C13 had many changes that were not
easy for teachers to implement them at the same
time. First, it was a changing in the curriculum
goals. The C13 curricular goal was to develop
productive, creative, innovative, and affective
Indonesians through nurturing their attitudes,
skills, and knowledge in integrated ways (MoE-k,
2013). The goals ofthe C13 were organized in four
Core Competences: (1) Spiritual Competence,
(2) Social Competences, (3) Knowledge
Competence, and (4) Skill Competences (MoE-k,
2013). Those core competences were described
more detail in Basic Competences. The structure
of the C13 was organized in four components:
(1) basic structure, (2) structure, (3) syllabi,
and (4) subject guide. The basic structure of the
curriculum stated that there were two groups
of subjects, namely group A and B for primary
and secondary junior high schools. Group A
was designed to develop students’ knowledge,
skills, and attitudes for living in the context of
society, community, and country. The Group A
had seven subjects A: (1) Religion and manner,
(2) Ideology and civic education, (3) Indonesian
language, (4) Mathematics, (5) Natural science,
(6) Social science, and (7) English language
(MoE-k, 2013).

Group B was designed to develop students’
knowledge, skills, and attitudes for social
interaction, culture, and arts. There were three
main subjects of group B: (1) Art and culture, (2)
Sport, physic and health, and (3) Handcraft. For
some schools, such schools related to a religion,
might add some subjects related to their specific
contents to the curriculum. In addition, there was
Group C which also called preference subjects
chosen by students, consisting four groups: (1)
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Mathematics and science, (2) Social science,
(3) Language and culture (MoE-k, 2013). In the
new curriculum, students should learn 42-48
hours per week.

The C13 promoted a scientific approach
in teaching and learning process through 5 Ms.
The teaching and learning process applied 5Ms,
extanding for (1) Mengamati (observing), (2)
Menanya (asking questions), (3) Mengumpulkan
informasi (information gathering), (4) Menalar
(reasoning or data analyzing), and (5)
Mengomunikasikan (Communicating) (MoE-aa,
2013) (MoE-c, 2013). Some schools may add two
more Ms, that are (6) Mencipta (creating), and
(7) Membuat jejaring (networking) (Depdikbud,
2014).

In C13, it is imperative that students are
actively participate in their own learning through
5Ms. Students are required to do observation to
identify a problem(s), to do background research
by reading books, by interviewing people, or by
browsing internet. Students construct hypotheses
and testing hypothesis by doing an experiment
or exploration. Students then analyze data and
constructmeaning. Finally students communicate
the results by oral presentation or in written
forms(MoE-c, 2013). In addition, teachers may
also use other teaching and learning models,
such as inquiry and discovery Learning model,
Problem-based Learning, or Project-Based
Learning model in the teaching and learning
process(MoE-c, 2013).

In order to implement the curriculum,
teachers had to develop learning materials
consisting a lesson plan, a student worksheet,
instrument of evaluation, and instructional
media (MoE-aa, 2013). Learning materials
are important because they are useful to guide
instruction (Craft & Bland, 2004; Ediger, 2004).
Some teachers used learning materials developed
by subject teacher association (MGMP) or from
friends.

The success of a curriculum implemen-
tation is affected by several factors (Alsubaie,
2016; Aktan, ) Alshammari, 2013; Riley,
2013; Yeung, S., Lam, J., Leung, A., 2012).
First, it should be assessed and measured both
quantitatively and qualitatively. Monitoring and
evaluating the implementation of the curriculum
are necessary to ensure that the new curriculum
is well-implemented. The implementation of
curriculum should be assessed periodically
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(Chandler, 2001) from many perspectives
(Castaneda, et al., 2011), to make students
are actively involved in the learning process
(Kostuch, 2008). Therefore, study of the new
curriculum implementation is imperative to
do (O’Donnell, Carol L, 2008). This research
tries to assessed the implementation of the
scientific approach consisting 5 Ms in junior
high schools.

Formulation of the problem

It is assumed that the more complex
changes on a curriculum, the more difficult
for teacher and students to understand and to
implement it. Since the C13 had many changes,
the teachers and students might have many
difficulties. Therefore, this research focused on
the ability of the teacher in implementing the
scientific approach in teaching and learning
process through 5Ms. The main question is
whether senior high school teachers are able to
implement the scientific approach in the teaching
and learning process through 5Ms.

METHOD
Design

The design of the research was a survey,
to depict the ability of the teachers in conducting
the scientific approach through 5Ms in the
implementation of the C13. The research was
conducted during monitoring and assisting the
schools from 2013-2015. The data were taken on
from eight pilot schools in Yogyakarta district.

Subject of the research

The subjects of this research included (1)
8 senior high school principals/vice principals
for curriculum affairs, (3) 16 biology teachers,
and (4) 80 students. The observers were 8 trained
students who were having teaching practice in
the schools.

Data collection

The data were collected through three
ways: survey, interview, and observation. The
survey used questionnaires with politomous
options. The instruments were sent to the
respondents a week prior to surveyor coming.
The respondents filled the instrument and the

surveyor then checked the validity in term of the
concordance of the respond to the real condition
in schools by making discussion with the
respondents. To get information about learning
process, surveyors sit in the classroom for one
period of lesson for each teacher and record the
teaching-learning process. To get information
about the existence of students and teacher
books and also teacher training, the surveyor
made an interview with school principals and
vice principals for curriculum assessment the
surveyor used document.

Instrument

The instrument of the research was
questionnaires, an interview guideline, and
observation checklists. An interview guide
was used to interview participants to get
more information from the principles/vice
principals, teachers and students related to the
implementation of the C13. A check list with
observation notes was used to observe the
teaching and learning process in the classroom.

Data analysis technique

Data analyses were mainly using
descriptive quantitative methods. Data from
interviews with principals and vice principals
were analyzed descriptively concerning the
number of teachers that have training on the C13,
the number of assistant teachers, the readiness of
the books, etc. From this data the researcher tried
to ask question concerning the implementation
of 5Ms. The data from the questionnaires and
interviews were analyzed using descriptive
statistics.

RESULTS AND DISCUSSION
Results
The implementation of scientific approach
through 5Ms

The C13 promotes scientific approach
that consists of 5Ms. The data showed that good
category in the implementation of M1, M2, M3,
and M4 was 20%, 15%, 17%, 13%, and 15%.
Teacher still had difficulties in implementing
M1, M2, M3, and M4 was 23%, 33%, 21%,
40%, and 34% (Figure 1).
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mGood M Moderate Bad
Communicating(M5) 15 51 34

40
Experimenting(M3) 62 21
3

Observing(M1) 23

Figure 1. The percentage of teachers quality
implementing SMs.

The implementation of M1

The M1 or Observing was an activity
to observe a phenomenon (phenomena).
Students used their five senses to observe the
phenomenon. In order to enable students to do
the observation, the teacher should present a
phenomenon or phenomena. In science class,
the phenomenon should meet three criteria: (1)
natural, (2) problematic, and (3) realistic to be
observed by the students. Here the results from
100 classes observed on the ability of the teachers
in implementing the M1 (Figure 2).

mGood M Moderate Bad
. 48
Problematic
- 23
Realistic
Usingnatural 47
phenomena

Figure 2. The percentage of teachers and
their ability implementing M1.

Figure 1 showed that most of the teachers
were able to use a natural phenomenon (21%
good, 32% moderate, and 47% bad). For a good
example, the teacher asked students to present
body movements, then she asked students to
observe what joints working on that movements.
Many teachers just showed the picture on
PowerPoint presentations. The phenomena the
teachers present mostly realistic, they exist in real
life contexts (51.5 was good, 26% was moderate,
and 23% was bad). However, the phenomena
the teachers present are not problematic (13%
was bad, 39% was moderate, and 48% was
good). Teacher ability in exposing a problematic
phenomenon still needed improvement.
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The M2 was questioning, where students
asked questions to know more about the
phenomenon they observe. Students might ask
W questions, such as what, where, and when.
They might also asked WH questions, such as
why and how. The best question was a hypothetic
question such as an “if.... then...” formula. The
result of the asking question is presented bellow
(Figure 3).

mGood M Moderate Bad

Hypotheticquestion A4S 78
WhyandHowquestion 48

Wquestion 15

Figure 3. The percentage of teachers that
promote students to ask questions

Figure 3 indicated that students mostly
asked questions in W type (54% good), low in
WH and Hypothetic questions (only 4% and
9% were good). Only 4% of the students asked
questions of “Why” and “How”, and only 9%
of students asked hypothetic questions. In this
case, higher order thinking skills yet were not
developed from the lessons.

The M3 was an activity to collect
information. In science class students may do
an experiment or do a field exploration to get
data. The M3 consisted of three levels: design
experiments, doing experiments, and seeking
information (from internet or books). The result
was shown in Figure 4.

mGood M Moderate

A B A

‘\ \ (‘o(\
N O )
& Q ®

Figure 4. The percentage of teachers that
promote students in seeking information
(M3)

The M4 was also the ability of the teacher
to promote students activity in organizing data,
making table forms, and using simple statistics.
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The measuring activity was good (33%),
moderate (36%), and bad (31%). The activity
of making tables and organizing data were good
(30%), moderate (31%), and bad (39%). The
worst was the ability to use simple statistics
to analyze data (88% bad, 7% moderate, and
5% good). In science, the ability to use simple
statistic is very important because it enables
students to think critically (Han & Ryan, 2017)
and to augment abstract meaning from reality
(Mevarech & Kramarski, 2003).

mGood M Moderate Bad

Usingsimplestatistic 57 88
Makingtables 39
Organizingdata 31

Figure 5. The percentage of teachers that
promote students in doing M4

The M4 was also activities to analyze
data. This activity included three activities: read
data (28% good, relate variables, and construct
conclusions. Most teachers do not able to promote
students in reading data (43% moderate, 29%
bad), do not relate variables (43% moderate, 47%
bad), but they ask students to draw conclusions
(36% good, 43% moderate, and 21 bad). It means
that students draw conclusion mostly from
inferring what they observed not from analyzing
data (Figure 5).

mGood M Moderate Bad

29-

ReadData Relatevariable Construct
conclusion

Figure 5. Percentage of teachers that
promotes students in analyzing data

The M5 was communicating the results
of learning. This activity includes presenting
orally, writing a report, and making a product.
The research showed that the ability of teachers
in promoting students to present the result orally
was good, but very low in promoting writing
a report and in creating a product (51.5% and

76.5%) (Figure 6). (Watagodakumbura, 2013;
Coskun, Dogan, & Uluay, 2017).

Many teachers presented a picture
(s) on a biology phenomenon; however, the
phenomenon mostly did not problematic. As the
topic of addictive and additive substances, but
the teachers do not pose a problem to study. In
this case the teacher should say “Let focus on the
characteristics of the people that abuse drugs”,
“Can you notice, the effects of drug abused?”
etc. In addition, some teachers were confused
between observing in the M1 and in the M3. The
observing in the M1 is to bring students to the
context to identify the problem that stimulates
students to ask questions (Chiappeta & Koballa,
2010). It is different from observing in the M3
which is acquiring data from an experiment or
an exploration.

The implementation of M2 (Asking
questions) was still dominated by the teacher.
When in the opening phase the failed to present
objects and asked students to observe and to find
the problem, they failed to promote students in
asking question. When the students did not ask
any question, then, the teacher asked questions.
In average, the number of students who ask
questions was less than 10%. Data also Figure 6.
The percentage of teachers to promote students
ability in communicating

mGood M Moderate Bad

3 -

Presenting Writinga Makinga
orally report product

/

Figure 6. The percentage of teachers to
promote students abilityin communicating

Discussion

The implementation of the C13 using the
scientific method with 5 Ms still faced many
problems. In implementing M1, the teacher
mostly asked students to see a picture on screen
or to in the students book. Learning biology
in authentic way requires teacher to bring
objects of biology and ask students to observe
the objects showed that the students mostly
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ask “W” questions, such as what, where, and
when; but less question on why and how. It
means that the students still have difficulties in
performing higher order thinking skills (HOTS).
The “Why” and “How” questions were parts of
higher order thinking and also critical thinking
skills (Ammundsen, 2001) (Hung & David H.
Jonassen; Rude Liu, 2007).

The implementation of M3 (Collecting
data) was moderate. The teachers mostly used a
table or a form of data that already available in
the students’ book. However, only a few teachers
organize data using a simple statistic model
such as total, mean, minimum, maximum, and
mode in order to ease students in analyzing the
data. The students also try to get information
from internet by using computers. However, the
number of students who access internet was still
low because the limitation of the bandwidth for
internet access in schools and the limitation in the
number of students who have laptop computers.

CONCLUSION

From the results and discussion, the
implementation of the scientific approach with
5Ms on the new curriculum in Indonesia was
in moderate category. In doing M1, the teacher
mostly did not bring real objects to be observed
by the students. In doing M2, the teacher less
promoted students to ask “WH” and hypothetic
questions. In doing M3, the teacher did not
optimally increase students’ ability in organizing
and analyzing data, specifically in using simple
descriptive statistics. In doing M4, the teacher
less stimulated students in reasoning, relating
variables and theories to draw conclusions. In
doing M5, the teacher less encouraged students
to communicate their learning results by using
written scientific reports and making products.

Implication
The implementation of the C13 with SMs
will be more succeed if the following aspects are
respectively taken into account.
1. Teachers should use more real objects or
bring students to real world to learn biology.
2. Teachers have to promote students higher
order thinking by asking “WH” and hypothetic
questions.
3. Teacher must involve students more in using
the scientific approach by designing and
doing experiments/explorations.
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4. Teacher should be able to encourage students
in analyzing data by organizing data, making
tables, and using simple statistics.

5. Teacher must support students in
communicating their learning outcomes by
using written scientific reports and creating
products.
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