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ABSTRACT

This research is aimed to find out the perception of Natural Science teacher on subject specific pedagogy
integratedof earthquake disaster mitigation. It is a descriptive research with 12 of Natural Science Candidates of
Teacher and 14 Natural Science teachers. The research data is obtained by using validated questionnaire. The
validity and reliability of questionnaire instrument are qualitatively analyzed by using SPSS application. The
score of reliability is 0.785, 0,799 and 0,639 which means all three indicators of the questionnaire has high
reliability. The data analysis technique is performed using quantitative percentage. The research result indicates
that the perception of Natural Science teachers and teacher candidates on subject specific pedagogy is in good
category which score is 80.35. The aspect of teachers and teacher candidates’ knowledge is 83.85 and is
categorized as good. While the aspect of knowledge on Natural Science learning integrated by disaster
mitigation of teachers and teacher candidates is 73.33 and is categorized as moderate criteria. SSP development
in Natural Science learning should be performed and make it as a guidance and is used by teachers in
implementing the learning. Much effort is required to prepare and support teachers in handling disaster in the
classroom. Therefore, the development of SSP Natural Science which is integrated with earthquake mitigation
can become a reference in performing disaster learning. It is potential to make Natural Science as one of disaster
mitigation education medium.
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1. INTRODUCTION claimed more than 5.500 lives of victims and
damages to buildings which were mostly found at

Indonesia is one of the most disaster-prone  southern part of Yogyakarta, such as Bantul [4]. One
countries, because located among three tectonic  of the causes of the increasing number of victims was

plates [1]. The three plate namely the Indo-  the absence of a proper disaster mitigation system.
Australian, the Eurasian, and the Pacific plate which

interact to each other. These interactions of tectonic . :
plates, the region become active tectonic. The active ~ IMPact and damage of the earthquake disaster
tectonic related to some disaster such as earthquake ~ €SPecially in school behavior. Disaster mitigation
[2]. In total, the eleven years (since 2009-2019) cpntalns p_lanlng to be |mp_lementable _mto_gctl(_)ns
earthquake experience in Indonesia's territorial arcas ~ @imed at disasters. The planning process in mitigation
was 71,628 earthquake events with the average is an effective form of disaster management. Disaster

number of years, months and days respectively 6,512, ~ Mitigation needs to be done together with
543 and 18 earthquake events (numbers were stakeholders. Mitigation is part of the development

rounded) [3]. On May 27, 2006 a 6.4 magnitude of process to achieve disaster resilience in communities
earthquake struck Yogyakarta Province. It had  [°]- The results of a survey conducted by Kompas in

Disaster mitigation is important to minimize the
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July 2011 in densely populated areas classified as
disaster-prone, namely the cities of Banda Aceh,
Padang, Bengkulu, Palu, Yogyakarta, and
Karangasem, show that the majority of people are not
ready for natural disasters. In fact, the awareness that
they live in areas prone to natural disasters is still
low. Nearly half of the 806 respondents in the survey
stated that their area of residence is not prone to
disasters. Even though it is clear that the area is
classified as prone to disaster [6]. Disaster education
is needed to overcome this.

The purpose of disaster education is to build a
safety culture in the society, school community,
government, and other stakeholders [7]. Awareness
among the communities can also suported by schools.
Moreover, schools can contribute to community's
emergency plans [8]. Based on these descriptions,
disaster education can be carried out through learning
activities in schools. Natural science is one of the
lessons which is relevant to be integrated with the
disaster. It consists of many scopes, one of them is
geology, which is included in Science lesson.
Disaster mitigation can be done through learning on
topic of earth layer material at grade VII of Semester
2. Therefore, through material, earthquake disaster
mitigation is learned. This condition is expected to be
able to build students' knowledge and attitudes about
disaster.

Integration can be the form of learning designs in
schools which are contained in the Subject Specific
Pedagogy (SSP) form. SSP is the packaging of
subject matter material into educational and
comprehensive learning tools that include basic
competency standards, materials, methods, strategies,
media, and evaluation [9]. Natural science teachers
are expected to be able to master content and
delivering method (teaching) for students or which is
known as PCK (Pedagogical Content Knowledge)
approach. PCK present a basic to think that Natural
Science involve how to tech, does not only merely
understand the material. So, the natural Science
teachers should have knowledge about the content of
natural  science material, learning  strategy,
curriculum, and assesment. Therefore, they are able
to transform Natural Science. [10].

This research is a part of research which develops
SSP because partially development stage is the level
of Natural Science teachers and teacher candidates’
knowledge towards Natural Science Learning SSP
which is integrated with earthquake disaster
mitigation. Therefore, this research is aimed to find
out knowledge which is possessed by natural science
teachers and teacher candidates on SSP Natural
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Science, understanding on earthquake disaster, and
how the integration of earthquake disaster mitigation
content in Natural Science learning is.

2. RESEARCH METHOD

This research was quantitative descriptive
research. This research was used to examine the
science teachers perception toward their knowledge
about Subject Specific Pedagogy integrated
earthquake disaster mitigation. The population is
Natural Science teachers and teacher candidates in
DIY and the surrounding. Participants of this study
were 12 Natural Science Teacher Candidates and 14
Natural Science Teachers. Samples taken using
purposive sampling technique, for natural science
teacher candidates and natural science teachers who
perform teaching practice at school. The data was
collected through an online  questionnaire.
Questionnaires were accessed by respondent on the
free online survey form’ URL.

The questionnaires consists of three sections to
measure Natural Science teachers and Natural
Science teacher candidates knowledge about SSP,
earthquake disaster, and integrating of mitigation in
science learning. All sections of questionnaire
consisted of 26 items, were rated according on five
point likert scale, namely 1 = strongly disagree, 2 =
disagree, 3 = unsure, 4 = agree, and 5 = strongly
agree. The instrument was validated in terms of
content and construct by expert lecturer. The data of
questionnaire was analyzed by using SPSS
application version 22 to determine the instruments’
validity and reliability. The result are provide in this
following table 1.

The questionnaire analysis result indicates that
five invalid items are item 1, 26, 39, 43, and 44. It is
confirmed as valid if the Sig score (2-tailed) < 0.05,
so the result on table 1 is valid item, while the invalid
one is not utilized. Based on the valid item, reliability
analysis is done and shows the following table 2.
Table 2 indicates that reliability score of each
indicator is in high category that the alpha score is
0.600-0.799.

The questionnaire is then processed after
collecting data using Microsoft Excel. The analysis
data of this research use TCR’ technique. This
technique used to calculate achievement respondents
level and relating criteria. The formula and
classification of criteria achievement respondents
level.

Average Score
TCR=

_ AVerage Seore 0o 1)
Maximum Score X 100%
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Table 1. Questionnaires validity test
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Table 4. Response of respondents on subject specific
pedagogy

Subject Disaster Natural
Specific Mitigation Science No. Item = Average TRC Criteria
Pedagogy Learning Score Index
Integrated the (D)
Disaster 1 2 4.42 88.46 Good
Mitigation 2 3 3.92 78.46 Sufficient
Iltem | Sig. (2-| Item | Sig. (2- Item | Sig. (2- 3 4 4.81 96.15 Excellent
tailed) tailed) tailed) 4 5 3.69 73.85 Sufficient
A2 0.004 | C27 0.000 D37 0.001 5 6 4.65 93.08 Excellent
A3 | 0.010 |C28 | 0.001 | D38 0.001 6 7 4.77 95.38 Excellent
A4 | 0.019 | C29 | 0.000 | D39 0.011 7 8 3.19 63.85 Poor
A5 | 0.002 | C31 | 0.000 | D40 0.000 8 9 4.00 80.00 Good
A6 | 0.000 | C32 | 0.000 | D41 0.018 9 10 3.77 75.38 Sufficient
A7 | 0.004 |C33 | 0.001 | D42 0.003 10 11 3.15 63.08 Poor
A8 | 0.001 |C34 | 0.002 11 12 3.81 76.15 Sufficient
A9 | 0.000 | C35 | 0.000 Average 4.02 80.35 Good
A10 | 0.015 [ C36 | 0.044 Score
All | 0.001
Al12 | 0.000 Besides mastering the material, Natural Science

Table 2. Questionnaire relliability test

Natural Science
Learning
Integrated the
Disaster Mitigation

Cronbach's alpha
0785 | 0799 |

Disaster
Mitigation

Subject
Specific

Pedagogy

0.639

Table 3. Criteria of achievement respondents level

No. | Criteria . TCRIndex (%) |
1 Excellent 90-100
2 Good 80-89
3 Sufficient 70-79
4 Poor 55-69
5 Very poor 1-54

3. RESULT AND DISCUSSION

Based on the analysis which has been performed,
the percentage items questionnaire of three categories
of questions:

3.1 Teachers Perception about Subject
Specific Pedagogy

The first research question is teachers perception
about Subject Specific Pedagogy. There are eleven
items. The result of teachers reponse is provide on
table 4.

teachers should have an ability in teaching, or which
is known as PCK. According to [11], PCK is
expressed as an interaction among PCK components,
which are pedagogical and content knowledge that
occur between teacher and students in teaching
context.

PCK represents the combination of pedagogy and
content in the understanding on how a certain topic or
problem is managed and adjusted with interest and
competence of students and is presented in
instruction [12]. While SPP according to [13], is a
packaging material of subject to become a set of
educated and comprehensive learning. Therefore, it
can be said that SSP has similar definition with PCK.

Based on Table 4, it is known that the average
score of teachers’ perception on SSP is 4.02 and TCR
score is 80.35 and categorized as good. However, the
score indicates minimum number of good category.
Therefore, teachers’ understanding on SSP should be
sharpened. According to [14], one of causes of
minimum teachers’ SSP competence is learning
patterns provided do not emphasize on pedagogical
specific subject competence specifically. However,
after joining peer-teaching and workshop, the
competence of Pedagogical specific subject of
teacher candidates have experienced sufficient
increase. Besides joining workshop, they should be
accustomed to performing SSP  organization.
Therefore, SSP development in Natural Science
learning should be performed and make it as a
guidance and is used by teachers in implementing the
learning. It is expected that teachers’ good knowledge
on SSP will make them to have an ability to arrange
SSP well. The results obtained, students should be
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able to follow the learning enthusiastically and the
learning objective is achieved.

3.2 Teachers Perception about Disaster
Mitigation

The second research question is teachers
perception about disaster mitigation. There are nine
items. The result is provide on table 5.

Table 5. Teachers perception about disaster
mitigation
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3.3 Teachers Perception about Natural
Science Learning Integrated The Disaster
Mitigation

The last research question is teachers perception
about natural science learning integrated the disaster
mitigation. There are six items. The result is provide
on table 6.

Table 6. Teachers perception about Natural Science
Learning Integrated the disaster mitigation

No. Item | Average TRC Criteria
No. | Item | Average TRC Criteria Score Index
Score Index (%)
(%) 1 37 3.23 64.62 Poor
1 27 3.88 77.69 Sufficient 2 38 4.27 85.38 Good
2 28 4.38 87.69 Good 3 39 3.96 79.23 Sufficient
3 29 4.38 87.69 Good 4 40 2.77 55.38 Poor
4 31 4.46 89.23 Good 5 41 4,58 91.54 Excellent
5 32 4.62 92.31 Excellent 6 42 3.19 63.85 Poor
6 33 4.23 84.62 Good Average 3.67 73.33 Sufficient
7 34 3.77 75.38 Sufficient Score
8 35 3.42 68.46 Poor
9 36 4.58 91.54 Excellent Based on table 6, it is known that the average of
Agi:f:ge 4.19 80.85 Good teachers” achievement level on Natural Science

Based on table 5, there are nine items of the
questionnaire. It is obtained the result of various
respondents’ achievement level criteria, which are
poor, sufficient, good, and excellent. However, in
average, good criteria result of teachers’ perception
on disaster mitigation has low score and is in
category. The limit of good category is 80%, while
the average is 83.35%.

However, teachers’ ability towards disaster
mitigation in learning should be improved. According
to [15], concerning the capacity of teachers’
professionalism in  teaching, 87% teachers
acknowledge that they have limited knowledge on
disaster prevention. Therefore, teachers’ training on
disaster mitigation should be done. It is relevant with
[16], considering that disaster is a sensitive issue
which involves high uncertainty level, including the
cause and effect of the disaster itself. So we need
much effort to prepare and support teachers to
handling disaster in the classroom. Therefore, the
development of SSP Natural Science which is
integrated with earthquake mitigation can become a
reference in performing disaster learning.

learning which is integrated with disaster mitigation
indicates score 73.33%. Therefore, it is said that
teachers’ perception on Natural Science learning
which is integrated with disaster mitigation is
categorized as moderate. Certainly, the result need to
be increased. According to [15], the lack of teachers’
understanding is caused by their weakness in
teaching natural disaster prevention. It occurs
because the limited professional teachers’ training
frequency. Besides, many teachings of disaster
prevention practice rely on textbook and pictures as
the learning media seems ineffective. Therefore,
development of Natural Science learning SSP which
is integrated with disaster mitigation does not only
rely on textbooks and pictures as the media but also
relevant and interesting learning media and approach.

According to [16], the integration of Natural
Science and disaster mitigation education will help
breaking the limit between them in teaching it.
Usually, disasters education in many countries is not
part of the formal curriculum. Some lessons are
arranged to integrate. Therefore, it will build
students’ holistic understanding on disaster which
involves humanity, social, and students’ scientific
aspects. Thus, the development of Natural learning
which is integrated with disaster mitigation in form of
SSP should be done. So, disaster education can be
taught holistically or as a whole in Natural Science,
Social, or environmental aspects on causes and
effects of the disaster.
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4. CONCLUSION

It is concluded that Natural Science teachers and
teacher candidates’ knowledge on SSP, disaster
mitigation, and Natural Science learning which are
integrated with disaster mitigation are included in
good, good, and moderate category. This finding
strengthens that Natural Science is a strategical
learning material to introduce early disaster
mitigation education.
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