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ABSTRACT

Natural disasters in an area can occur anytime and anywhere. An attitude is needed to deal with these disasters. This
study aims to determine 1) the feasibility of the The natural science integrated instrument box of landslide props, and
2) the effectiveness of the The natural science integrated instrument box of landslide props to improve the disaster
preparedness of students. The research uses 4-D model. The research subjects were students of SMP N 4 Prambanan.
Data collection instruments used validation sheets and questionnaires. The feasibility of the The natural science
integrated instrument box of landslide props landslide props based on the assessment of the media experts were 92.86%,
the material experts were 96.43% with excellent criteria, the practicality assessment based on the science teacher
assessment by 96.43% with excellent criteria, and the readability results were 82.64% with excellent criteria. The results
analysis of the disaster preparedness questionnaire data showed the scores increased in the experimental class compared
to the control class after being treated. So it can be concluded that the The natural science integrated instrument box of
landslide props are feasible or valid and effective in increasing disaster preparedness.
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1. INTRODUCTION and aids in clarifying the material that will deliver on
learning [7]. For example, the natural science integrated
instrument box of landslide props. The use of KIT props
can increase students' knowledge and experience using
real objects in learning, where the natural science
integrated instrument box of landslide props can help
educators deliver the material in the learning process [8].
Learning Props used in conveying problems that can be
captured by students’ minds in real conditions [9],
because using the learning props students can be directly
involved when making observations, so that students'
knowledge increases [10].

Natural science is the knowledge of a way of
thinking, a way of investigating, and a body of
knowledge [1]—natural science as the body of
knowledge that has to do with nature. Science is used not
only in the unification of theories and ideas, but science
used in knowing the behavior of the universe too,
predicting disasters, and discovering new and more
sophisticated technologies [2]. The problem often occurs
in learning is that educators dominate learning and the
lack of interest and curiosity of students to participate.
That is because of the reduced knowledge about
overcoming obstacles in the implementation of Disasters are phenomena that occur in this world,
knowledge [3]. The ability of educators needed in which are the center of attention in every country [11]. A
implementing strategies to help students in learning, so disaster is an event that can occur anywhere and at any
learning runs appropriately [4]. The use of media is one time and can cause enormous losses. One of the disasters
way that students are interested in learning and can easily is a landslide. Landslides caused by two factors: natural
understand the material. factors, such as the presence of earthquake vibrations,
climate actors, and breaks. Non-natural factors (human
activities / activities), for example, cutting on steep
slopes and illegal logging [12] [13] [14]. Natural disasters

Media is a tool that can be used in the learning process
[5]. The media serves to provide stimulus to students so
that the curiosity of students in a lesson can increase [6],
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have adverse impacts, for example, substantial damage to
property [15], material loss, and loss of life [16], while
disasters caused by human activities are having negative
impacts on ecosystems, property, life, environment, and
livelihoods [17]. Damage from disasters can be avoided
by focusing on schools in the community, aiming that
schools are used as a source of ongoing information and
can be used as a place to conduct evaluations [18].
Disaster learning is an essential aspect of carrying out
disaster preparedness given to individuals [19], so they
can effectively respond and anticipate the effects of
events that occur [20]. Disaster material is very needed in
learning because it provides knowledge about a disaster
because no matter how small the knowledge gained can
help if a disaster occurs, we need learning that is given to
students to prepare and overcome a disaster.

Knowledge about disaster risk is a significant factor
in taking preparedness in reducing the impact of disasters
[21]. Encourages students to increase their knowledge
and emphasizes students in recognizing potential
disasters and disaster risk reduction [22]. Someone's
involvement in reducing disaster risk is significant.
Involvement in the form of education about disasters,
assisting, and efforts in rescue [23]. The effort is a step of
preparedness in overcoming an event or danger of natural
disasters. Preparedness can reduce losses, damage, and
loss of life [24]. Preparedness is an action before a
disaster (pre-disaster). The purpose of preparedness is to
reduce the impact caused by a disaster or reduce the risk
of that impact [25] [26]. If all aspects met, preparedness
in facing a disaster could be realized [27]. We can do
training to improve preparedness [28], conducting
simulations to provide information, for example giving
brochures or virtual reality [29], informing triggers of
disasters, vulnerable areas, and signs if a disaster will
occur [30], as well as through education [31]. The stages
in reducing disaster risk are the efforts made before a
disaster occurs when a disaster occurs and after a disaster
occurs [32].

Based on the existing conditions in the field, there is
no media or natural science KIT props integrated with
natural disasters, so we need to use media integrated with
disasters in learning. For example, the natural science
integrated instrument box makes students more aware of
the causes of landslides, because students directly
participate in assembling and seeing the process of
landslides. Therefore, researchers are interested in
researching the development of the natural science
integrated instrument at the landslides material Method.

2. METHOD

This research is development research about the
natural science integrated instrument box of landslides
(KIT IPA). The subject used was students at SMP Negeri
4 Prambanan at seven classes. The research uses the 4-D
model. The procedure consists of 4 stages, i.e., Define
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Stage, Design Stage, Develop Stage, and Disseminate
Stage [33]. Data collection uses validation sheets and
questionnaires. Validation sheet gave to media experts,
material experts, and science teachers to assess natural
science integrated instrument boxes of landslides (KIT
IPA) feasibility. The student response questionnaire gave
in a limited trial in the form of a small group of 12 people
and Field trials using 45 students—22 students in the
experimental class and 23 students in the control class.

Indicators used in validating IPA KIT products are
Conformity between Core Competency and Basic
Competence with the material, Suitability of indicators
with learning objectives, Clarity of learning objectives,
Compatibility of learning objectives with material, Scope
and accuracy of activities, Form of natural science
integrated instrument box of landslides, Display of
integrated instrument box of landslides, Tools and
material of integrated instrument box of landslides,
According to the characteristics of the contents,
Compatability with landslides material, Tool endurance
of integrated instrument box of landslides content
compatibility, and Practicability of integrated instrument
box of landslides.

Indicators used in validating a disaster preparedness
questionnaire are Landslide preparedness, Disaster
Preparedness Bag, listening to information from various
sources, Actions taken before a landslide disaster occurs,
Actions taken during a landslide disaster, Actions taken
after a land disaster occurs landslides, efforts made to
protect, and efforts to reduce disaster risk. The feasibility
assessment rubric can be seen in table 1 and the
effectiveness rubric can be seen in table 2.

Table 1. Eligibility Assessment Category

X > 3,40 Excellent
2,80 < X< 3,40 Good
2,20< X<2,80 Enough
160< X<2,20 Less
X<1,60 Very Less

Table 2. Criteria for Disaster Preparagness

g=0,7 High
03=<9g<07 Medium
g<0,3 Low

The method used is quasi-experiment, with Pre-test
Post-test Control-Group Design [34]; we can see the
design in this study in table 3.

Table 3. Research Design

Group Pre-test Treatment |Post-test
Experimental Class O X 02
Control Class O3 Y O4
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Note:

X: The Class with the natural science integrated
instrument box of landslides (KIT IPA)

Y: The Class with traditional props

O1: Giving questionnaires to the experimental class
before being given treatment

02: Giving a questionnaire to the experimental class after
being given treatment

0O3: Giving a questionnaire to the control class before
being given treatment

0O4: Giving a questionnaire to the control class after being
given treatment

3. RESULT AND DISCUSSION

Evaluation  research  results from  product
development carried out using validation sheets and
response questionnaires. Validation sheets obtained from
media experts, material experts, and science teachers
about the natural science integrated natural science box
of Landslide props while the response questionnaire
obtained from 12 students before the field trial

3.1. Validation

The first procedure is validation carried out by media
expert lecturers and material experts at FMIPA UNY and
science teachers in assessing the appropriateness of the
developed natural science integrated instrument box of
landslides. The validation result of the media expert
showed in Table 4, material experts in Table 4, and
Science Teachers in Table 5.

Table 4. Validation Research of Expert

Advances in Social Science, Education and Humanities Research, volume 528

indicators that have a score of three. The average
percentage is 92.8571%.

Table 5. The result of Science Teacher Validation

Indicators \ Score
Form of natural science integrated 4
instrument box of landslides
Display of integrated instrument box 4
of landslides
Tools and material of integrated 4
instrument box of landslides
Practicability of integrated instrument 4
box of landslides
Tool endurance of integrated 3
instrument box of landslides
content compatibility 4
Compatability with landslides material 4
Percentage (%) 96,4286

Table 5 shows the results of the validation obtained
from media experts, where the scores of four as many as
six indicators and one indicator that has a score of three.
The average percentage is 96.4286%.

Table 6. Validation Result Natural Science Integrated
Instrument Box of lanslides

Validation Percentage % Criteria

Media Expert 96,4286 Excellent
Material Expert 92,8571 Excellent
Sciente Teacher 96,4286 Excellent

The results obtained based on the assessment of
eligibility were stated to be appropriate for use in the
learning process, with the acquisition of the percentage
of several validators namely the media expert at
96.4286%, the material expert at 92.8571% and the

Indicators of Media Expert Validation

Indicators of Material Expert Validation

Results Results
Form of natural science integrated 4 Conformity between Core Competency 4
instrument box of landslides and Basic Competence with the material
Display of integrated instrument box of 4 Suitability of indicators with learning 3
landslides objectives
Tools and material of integrated 4 Clarity of learning objectives 4
instrument box of landslides
Practicability of integrated instrument 3 Compatibility of learning objectives with 3
box of landslides material
Tool endurance of integrated instrument 4 Scope and accuracy of activities 4
box of landslides content compatibility
According to the characteristics of the 4 According to the characteristics of the 4
contents contents
Compatability with landslides material 4 Compatability with landslides material 3
Percentage (%) 96,429 Percentage (%) 92,8571

Table 4 shows the results of the validation obtained
from media experts, where the scores are four as many as
six indicators and one indicator with a score of three. So
that obtained an average percentage of 96.442%.
Validation results of material experts, where the score
obtained is four as many as four indicators and three

science teacher at 96.4286%, where the criteria of all
assessors are outstanding. The development of the KIT
IPA landslide props has gone through several revisions,
revisions made based on suggestions and input from the
validator. Previous research also shows that acceleration
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props were developed and suitable for the learning
process, with a value of 75.46%.

3.2. Preliminary Testing Field

Preliminary testing field data were obtained from the
results of the questionnaire given to grade VI students of
SMP Negeri 6 Prambanan. The results showed in Table
7.
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people who judge in excellent criteria. Therefore, the
average percentage obtained based on completing student
questionnaires was 82.638% in excellent criteria.

3.3. Disaster Preparedness

Disaster ~ preparedness  measured  using a
guestionnaire—data obtained from the results of filling in
the students' questionnaire through the pretest and

Table 7. Preliminary Testing Field Result

Students Percentage (%) Criteria
Questionnaire response 1 81,6667 Excellent
Questionnaire response 2 83,3333 Excellent
Questionnaire response 3 83,3333 Excellent
Questionnaire response 4 76,6667 Good
Questionnaire response 5 73,3333 Good
Questionnaire response 6 93,3333 Excellent
Questionnaire response 7 80 Excellent
Questionnaire response 8 78,3333 Good
Questionnaire response 9 91,6667 Excellent
Questionnaire response 10 80 Excellent
Questionnaire response 11 86,6667 Excellent
Questionnaire response 12 78,3333 Good

Average 82,639 Excellent

Table 8. Pretest and Posttest Result of Students Disaster Preparedness in Experiment and Control Classes

Component

Experiment Class

Control Class

Pre-test Post-test N-gain Pre-test Post-test | N-gain
Average score 96,91 109,77 0,41 90,30 0,16
Highest Scores 109 119 0,58 104 108 0,29
Lowest score 88 102 0,22 78 82 0,07
Middle Score 96 109,5 0,40 89 95 0,14

After the validation was carried out, the natural
science integrated instrument box of landslides was tried
out on preliminary testing to 12 students in SMP N 4
Prambanan. The 12 students are considered sufficient to
represent the population in one class. According to [35],
the number of good students used in preliminary testing
is 10 to 20 students. If the number used is not enough, the
results or data obtained from preliminary testing do not
describe the population, but if preliminary testing that
carried out more than 20, then the acquisition of data used
is less useful in analyzing the evaluation of small groups.

Preliminary testing data are interpreted on a Likert
scale, where four people judge in good criteria and nine

Table 9. Test of Between-Subjects Effects

Type Il Sum

posttest. The results can be seen in Table 8. Disaster
preparedness measured using a questionnaire—data
obtained from the results of filling in the questionnaire of
students through the pretest and posttest.

Based on the assessment gain score, there was an
increase in the experimental class by 0.41, while in the
control class, the increase was 0.16. If it is seen based on
the gain score criteria, it can be said that the experimental
class is in the medium criteria while the control class is
in the low criterion. Therefore, by using the natural
science integrated instrument box of landslides, students
can improve disaster preparedness compared to the
control class that uses traditional props.

d Mean

Square Dependent Variable of square Square F
Corrected Model Disaster Preparedness 0,755¢ 1 0,755 128,110
Intercept Disaster Preparedness 3,625 1 3,625 18,870 0,000
Treatment Disaster Preparedness 0,755 1 0,755 128,110 0,000
Error Disaster Preparedness 0,254 43 0,006
Total Disaster Preparedness 4,562 45
Corrected Total Disaster Preparedness 1,009 44
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Based on the MANOVA test, the results showed
significant differences in disaster preparedness in the
experimental and control classes. Moreover, from the
Test of Between-Subjects Effects' results in Table 9, after
being treated, there are significant differences in the
disaster preparedness of experimental and control
classes, with a value (Sig.) <0.05.

The natural science integrated instrument box of
landslide props can be said to be effective for increasing
disaster preparedness. These results are in line with the
previous study [9] that by developing an integrated
instrument box hydrostatic, students' understanding of
the concept can be improved. [36] stated the results of his
research that student learning outcomes can be improved
by using the integrated instrument box media application.
Research conducted [37] that is by using the integrated
instrument box, student learning achievement can
increase.

The existence of landslide KIT IPA teaching aids, the
disaster preparedness attitude of students develops
because students gain knowledge of the actions to be
taken in the event of a disaster with the aim of reducing
risks such as material loss and casualties. [25] alertness
is an action before a disaster (pre-disaster). The goal is
that the impact resulting from a disaster can be reduced
or reduce the risk of these impacts. The existence of
preparedness can reduce losses, damages, and casualties
[24]. This is relevant to the research of [38] that the use
of props can improve students' disaster awareness
attitudes. The results of the study [39] show that students'
disaster preparedness can be increased by the use of
graphic media. In line with research [40] that giving
simulations to students about disaster preparedness can
have a positive impact. Research [41] found that student
preparedness could be improved by using video and the
last research [42] that students' disaster preparedness can
be increased by providing disaster preparedness training.

4. CONCLUSIONS

The conclusion of this research are: 1. The results
obtained from the assessment of material experts, media
experts, science teachers and readability test that have
been carried out, it can be concluded that the natural
science integrated instrument box of landslide props have
been feasible or valid and practical for use in the learning
process of junior high school students; 2. The natural
science integrated instrument box of landslide props are
effective for improving students' disaster preparedness.
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