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ARTICLE INFO ABSTRACT
Article history The earthquake and tsunami experienced in Aceh created the importance of disaster
preparedness. Efforts to improve disaster literacy, including knowledge of its
Received : effects, should be conducted. The aims of this study are 1) knowing the level of
19 February 2022 student’s disaster preparedness knowledge, 2) obtaining gender differences in
disaster preparedness knowledge, 3) knowing the difference in academic level on
Revised : disaster preparedness knowledge, 4) knowing the effect of interaction between
16 July 2022 gender and academic level on disaster preparedness knowledge. This research
involved Geography pre-service teachers on STKIP Al-Washliyah. The results
Accepted : were quantitative data obtained from a disaster preparedness knowledge test, and
27 July 2022 data collection used multiple-choice tests. A knowledge test instrument was created
and validated for data validity and reliability using a wondershare quiz generator.
Published Data were analyzed using an index to decide the extent of knowledge on disaster
28 August 2022 preparedness. The ANCOVA approach was evaluated to examine the relationship

between gender and educational degree. The results indicate that 1) the score for
knowledge of disaster preparedness is 49.11, which indicates that knowledge is still
in the low category, 2) there is a difference in knowledge of disaster preparedness
between male and female pre-service geography teachers with a significant value
of 0.004 (<0.05), 3) there is a difference in knowledge of pre-service geography
teacher with different academic levels and significance value of 0.000 (<0.05), 4)
when viewed from the interaction between gender and academic level, no
significant relationship was found on knowledge of disaster preparedness with a
score of 0.185 (p> 0.05). According to the findings, it is crucial to increase disaster
preparedness knowledge in basic and advanced courses of geography education
study programs. Therefore, pre-service geography teachers have good knowledge
and skills in disaster preparedness. One of the steps to increase knowledge is
providing teaching materials and disaster simulation programs.

Keywords : Disaster preparedness knowledge; Pre-service teacher; Gender;
Academic levels

1. Introduction

In the aftermath of the 2004 earthquake and tsunami, all attention was paid to Aceh Province
as the region most affected and suffered heavy losses causing the death of 166,541 people (BNPB,
2012). There have been 5 earthquakes in Aceh in the last five years, from 2018-2022. These include the
earthquakes in Sabang, Semeulue, and Pidie in June 2020, January 2020, and February 2008,
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respectively. Five disaster events from 2018 to 2022 caused property losses, including damage to 82
houses and 9 public facilities (BNPB, 2022).

The loss experienced after the 2004 earthquake and tsunami showed that community disaster
mitigation is still less than optimal. Meanwhile, the Aceh disaster risk index is in the high class with
a value of 153.58 (BNPB, 2021). The high hazard and vulnerability levels cause the increased disaster
risk index, but the management capacity is still low due to a lack of information and revel of screw-ups
(Havwina et al., 2016). Knowledge and experience will shape and influence actions against disasters to
be faced. They provide data that determine catastrophic response, and a mature attitude formed from
this knowledge will directly shape disaster preparedness actions (Pribadi et al., 2021; Tkachuck et al.,
2018). Therefore, knowledge is needed as an initial effort to build resilience to disasters (Fatouros &
Capetola, 2021; Ferdous & Mallick, 2019; Fuhrmann et al., 2008; Gouramanis & Morales Ramirez,
2021; Hoffmann & Muttarak, 2017; Oktari et al., 2021). One concrete effort to instill understanding in
the network is through disaster education.

Catastrophe training has become the focal point of knowledge for improvement in Indonesia
(Desvandi, 2014; Irawan et al., 2018). The development of disaster learning is found in Law No. 24 of
2007 regarding Disaster Management. Particularly in Aceh Province, a regional regulation (ganun) for
the Governor integrates Disaster Education into the curriculum (Sakurai et al., 2018). Disaster education
is also supported by increasing public consciousness of capacity failures. Education was determined to
be an effective means of enhancing knowledge preparedness. Students and schools are better prepared
for disasters when they have adequate information (Amirudin et al., 2015; Tkachuck et al., 2018).
Education at the tertiary level is a remedy for initiatives to build catastrophe resilience capabilities.

Instilling knowledge of disaster preparedness in pre-service teachers is one of the basic steps.
They will teach in several schools later to provide disaster education and counselling to students
(Tkachuck et al., 2018). In addition, they are the most effective resource for instilling awareness through
training, simulations and disaster management education (Kawasaki et al., 2022; Sakurai et al., 2018).
Therefore, training pre-service teachers to know about disaster preparedness is very important.

The background above illustrates the importance of instilling disaster preparedness
knowledge through geography (Gong et al., 2021). Research from Pribadi et al. ( 2021) explained that
the lack of knowledge of earthquake-resistant infrastructure hinders decision-making and planning.
Therefore, it requires increasing knowledge of earthquake-resistant information and infrastructure.
Research results from Cvetkovic et al. (2015) showed that sources of disaster information would affect
students’ perceptions. The mature knowledge will directly form an attitude toward disaster preparedness
(Syuaib, 2013). Understanding pre-service teachers’ fundamental knowledge is critical to creating
disaster preparation expertise.

The issue of gender differences and education levels is interesting to study. This study
provides information on the influence of gender and academic level on disaster preparedness
knowledge. The assessment is crucial to tally decision-making according to the conditions (Ferdous &
Mallick, 2019). Several previous studies have examined gender differences in vulnerability to disasters
(Fatouros & Capetola, 2021; Ferdous & Mallick, 2019; Fujii & Kanbara, 2019; Khan et al., 2020;
Khandekar et al., 2019; Phan et al., 2019; Rahman et al., 2021; Ruszczyk et al., 2020; Sikandar & Khan,
2018). Other studies have investigated the effect of schooling on vulnerability and disaster preparedness
(Alim et al., 2015; Amini et al., 2021; Baytiyeh & Naja, 2015; Ersoy et al., 2015; Hoffmann & Blecha,
2020; Tkachuck et al., 2018). The influence of gender and education on disaster preparedness has been
examined. However, there is no report on the academic level in formal and pre-service teacher education
or the relationship between gender and education level on disaster preparedness knowledge. Therefore,
the combined perspective of gender and academic level on knowledge of disaster preparedness was
analyzed. The aims of the study were: (1) Knowing the level of disaster preparedness knowledge; (2)
Knowing the different knowledge of disaster preparedness in terms of gender differences; (3) Knowing
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the difference in disaster preparedness knowledge in terms of differences in academic levels. (4)
Determining the interaction effect between gender and academic level on knowledge of disaster
preparedness.

2. Methods
2.1 Research Design

The research data was quantitatively generated from the answers to the disaster preparedness
knowledge. A descriptive method was used to describe the data, compare, and draw conclusions
comprehensively. The data utilized are the results of a disaster preparation knowledge assessment of
pre-service geography teachers regarding gender disparities and academic levels.

2.2 Data Collection

The study involved 137 students of the geography education study program in STKIP Al-
Washliyah who were still active, consisting of a 2016 — 2020 academic level. The pre-service geography
teacher at STKIP Al-Washliyah selected the course since the school is located in an earthquake and
tsunami-prone location. The population of teachers from Aceh regions was tormented by the earthquake
and tsunami, such as on the west coast of Aceh Province (Nagan Raya District, West Aceh District,
Southwest Aceh District, Aceh Singkil District, and South Aceh District). Another problem for selecting
the research subjects is due to the condition of the disaster vulnerability of the coastal areas of Aceh is
classified in the high category (Disaster risk index = 153.58)(BNPB, 2021). Based on these reasons,
this research can be part of the basic information in designing policies to increase disaster preparedness
expertise in schools, teachers and students.

The examination lasted three months, consisting of needs analysis, preparation of test
instruments, and implementation. For clarity, the research subjects can be visible inside
the following Table 1.

Table 1. Research subject

Academic Level Male Female
2016 9 8
2017 11 10
2018 23 5
2019 16 8
2020 20 27

Based on data from Table 1, a total of 137 research subjects comprised 79 males and 58 females
aged 18-34. A personal identity form is provided in the test, and the study’s anonymity was greatly
appreciated. Therefore, the respondent’s name was not attached in writing this manuscript.
Statistics series strategies the usage of a questionnaire with the help of a wondershare quiz creator
software, and the test consisted of 50 multiple choice questions.

a. Research Instrument

Instruments given to pre-service teachers amounted to 137 people, and the tests were given at
the same time. The instrument used was similar to Sari et al. (2020) and was tested by material and
language experts. Furthermore, it was developed with an academic qualification level under the subject
of this research (pre-service teacher). The instrument has been integrated with the Wondershare quiz
creator, a web assessment. Therefore, testing disaster preparedness knowledge is not limited by space
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and time. The instrument contains four indicators focused on disaster knowledge of earthquakes,
tsunamis, and floods. The indicators are 1) basic knowledge of disaster, 2) planned activities during
disasters, 3) disaster warning systems, and 4) resource mobilization (Hidayati et al., 2011). The
assessment of the instrument uses a scoring technique on multiple choice questions. A value of 0 and 1
means the answer is inaccurate and correct, respectively. Validity and reliability tests were conducted
to assess disaster preparedness knowledge accurately. The test was conducted on 30 pre-service teachers
who had taken a disaster geography course. The validity and the statistics reliability tests use Pearson
and Cronbach alpha, and the results analyzed the four indicators showing a range of 0.000 — 0.028 and
0.970 > 0.306 (r table). The test instrument is considered suitable to test knowledge of disaster
preparedness when the value is valid and reliable.

b. Data analysis

The data is generated in the shape of quantitative facts. Quantitative records become data
consisting of numbers as the main material for conducting analyses to answer research questions
(Sugiono, 2015). The level of students’ disaster preparedness knowledge was determined by using the
disaster preparedness knowledge index, which can be identified through the Eq. 1 :

Index = —eatvalie 10 Q)

Maximum Value

Source: Hidayati et al., (2011)
Disaster preparedness knowledge level was determined by using a disaster preparedness index. It was
divided into 3 categories: low, medium, and high, which are viewed in Table 2.

Table 2. Disaster Preparedness Index

Index Value Category
80— 100 High

60— 79 Medium
<60 Low

Source: Hidayati et al., (2011)

ANCOVA data analysis was used with the assistance of SPSS 23 for windows to answer the
guestion on disaster preparedness knowledge differences in gender and the level of academics. Figure
1 explains the framework of the research flow.
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Research subject
selection

Disaster Preparedness Knowledge Test
Instrument (Sari et al, 2020)

Disaster Preparedness

Knowledge
Interaction G+AL

Figure 1. Research flow

3. Results and Discussion

The section provided answers to four research focuses, namely 1) the level of students’
knowledge preparedness, 2) the students’ preparedness knowledge viewed from gender differences, 3)
the differences in students’ knowledge when viewed from academic years, and 4) the effect of
interaction between gender and years of academic to students’ disaster preparedness knowledge.

3.1 Disaster Preparedness Knowledge Level

The parameters of disaster preparedness knowledge were used to decide the level of
preparedness. It consisted of knowledge of disaster preparedness, planned activities during disasters,
early caution systems, and useful resource mobilization (Table 3).

Table 3. Disaster preparedness knowledge level

Indicators of Disaster Preparedness Knowledge

. Basic Planned Early Warning Resource
Variable o L Total
Knowledge Activities System Mobilization
During Disasters
Male 52.20 52.00 51.00 58.00 52.68
Female 45.70 41.00 45.00 43.70 44.70
2016 57.20 55.46 66.18 60.78 58.82
2017 58.29 59.86 61.90 69.04 60.38
2018 59.85 66.33 52.23 67.85 60.50
2019 43.10 39.29 47.91 52.78 44.50
2020 39.62 27.96 34.31 31.21 36.13
Total 49.41 46.10 48.54 51.95 49.11
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Table 3 shows that disaster preparedness knowledge is covered within the low class with a total
value of 49.11. Male and female preparedness knowledge level is in the low category of 52.68 and
44.70. From the perspective of academic level, students who entered in 2017 and 2018 had scores of
60.38 and 60.50 in the medium category. Meanwhile, those who entered the college in 2016, 2019 and
2020 have low levels with grades of 58.82, 44.50, and 36.13, respectively. The indicator of planned
activities during a disaster is the lowest value compared to others, with a value of 46.10. The indicator
of the plan of activities included actions taken when a disaster occurred. Resource mobilization is the
indicator with the highest score, including knowledge of training, simulation, outreach and evacuation
of the disaster site.

The low index of disaster preparedness knowledge in planned activities was caused by many
students who did not know the action to be taken during a disaster. In the case of an earthquake, they
did not know what to do while in the classrooms, tall buildings and open fields. All indicators assessed
in the test have a low disaster preparedness knowledge index. The lowest knowledge index is on the
activity plan indicators. The test analysis found that prospective teachers were unprepared for an
earthquake hazard. For example, they were confused about giving directions to students to evacuate.
Teachers should be prepared to lead the evacuation process to the assembly point in an emergency.
Disaster education is needed in the form of technology and learning methods that support simulations
and exercises for teacher readiness (Torani et al., 2019). Pre-service teachers do not have knowledge
related to disaster conditions contextually. For example, in the question of the location of the meeting
point in Banda Aceh City in the event of a disaster, many of them do not know the specifics. They can
provide basic knowledge to students about the causes of earthquakes and tsunamis, as well as an
overview of the conditions (Cabello, 2022). This is reinforced by research from Seddighi et al., (2021)
& Syuaib (2013) which stated that knowledge of actions in the occasion of a disaster is important to
prepare for attitudes in the occasion of a disaster.

3.2 The Differences in Disaster Preparedness Knowledge When Viewed From Gender

The research generated was in the form of gender data, academic year, and disaster
preparedness knowledge. Normality and homogeneity tests were carried out on data analysis. The
normality test on the disaster preparedness knowledge showed a p-value of 0.085, greater than the
Asiymp.Sig (2tailed) value of 0.05. The results show that data was normal with homogeneity of 0.303,
greater than the value of 0.05. In conclusion, the variance of disaster preparedness knowledge data was
homogeneous. The ANCOVA test can be continued based on the prerequisites for normality and
homogeneity tests, as summarized in Table 4.

Table 4. ANCOVA Test for disaster preparedness knowledge

Dependent Source Type 1l Df Means F Sig np2
Variable Sum of Square
Squares
Knowledge Corrected Model 3631.0562 3 1210.352 55.456 .000  .556
Preparedness Intercept 8007.135 1 8007.135 366.872 .000 134
Disaster Gender 187.490 1 187.490 8.590 .004  .061
Academic Level 3088.317 1 3088.317 141.501 .000 516
Gender*Level 38.834 1 38.834 1.779 185 .013
Academic
Error 2902.783 133 21.825
Total 89136.000 137
Corrected Total 6533.839 136
Note:

R Squared= .556 (Adjusted R Squared = .546)
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Table 4 shows that there have been variations in disaster preparedness knowledge between male
and female students. The value of effect test was F = 8.590 with the level of significance at 0.004 (p>
0.05). However, the effective contribution of gender differences to disaster preparedness knowledge
was very small at 0.061. Furthermore, the findings were described more deeply through the percentage
of knowledge achievement seen in Figure 2 .

Percentage of Disaster Preparedness Knowledge Based on Gender (%)

Total [t l 52 68
Resource Mobilization - [ s 53
Disaster Warning Systems m 51
Planned Activities During Disaster ﬂ 52
Basic Knowledge of Disasters m 52.2

0 10 20 30 40 50 60 70

=Woman = Man

Figure 2. Percentage of disaster preparedness knowledge based on gender

According to Figure 2, male students are superior in disaster preparedness knowledge than
females. This can be seen in the percentage of men totaling 52.68, confirming the findings of prior
research by Norris et al. (2001), which stated the responsive attitudes of men are better than women in
disaster mitigation efforts. The same is supported by research from Lavigne et al. (2008), where women
are more panicked and have trauma to the incidence of disasters than men. Research findings from
Fatouros & Capetola (2021); Ferdous & Mallick, (2019); Khandekar et al., (2019); Phan et al., (2019);
Sikandar & Khan, (2019) explained that women have vulnerability to disasters, especially extreme
climate events and natural disasters.

Men have more knowledge of disaster preparedness than women because of wider access to
information. Research by Bhadra (2017); Cvetkovi¢ et al., (2018); Sun & Sun, (2019) explained that
men have better communication skills since they gather in communities, seek information, discuss, and
provide solutions than women. Furthermore, research by Bhadra (2017) and Cvetkovi¢ et al. (2018)
stated that stress, fear of loss, anxiety, job security, and family welfare are very vulnerable to women
during disaster. Another factor that lowers women’s knowledge is limited access to information
(Cvetkovi¢ et al., 2018; Fatouros & Capetola, 2021).

Research from Rahman et al. (2020) showed that women have better knowledge than men.
Roder et al., (2015) & Ruszczyk et al., (2020) reported that the duty of women is greater in disaster
management, especially in small communities. This is because disaster education involves increasing
knowledge, not physical strength (Hoffmann & Muttarak, 2017). Therefore, it provides an overview of
the disaster situation with cultural changes and technological developments to obtain the same
information related to disasters (Jose & Dufrene, 2014).

3.3 Disparity in Knowledge of Disaster Preparedness When Seen from the Academic Level

Results on the academic level variables Ancova test indicate differences in disaster
preparedness knowledge between different academic levels (2016 - 2020). The value F = 141.501 has
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a value p> 0.05, and academic level makes an effective contribution with a value of np2 = 0.516.
Therefore, the differences in academic levels can affect knowledge of disaster preparedness. Further
details for each indicator in terms of academic level can be seen in Figure 3.

Percentage of Disaster Preparedness Knowledge Viewed From Academic Level
(%)

. 36.13
44.5

Total 60.5
60.38
58.82

P s1.21

Resource Mobilization 67.86

69.05

—— 34.31

47.92

Disaster Warning Systems 52,23
61.9
66.18

P 27.69
39.29

Planned Activities During Disaster 66.33
59.86
55.46

P 30.62
43.1

Basic Knowledge of Disasters 59.85
58.29
57.2

0 10 20 30 40 50 60 70 80

Figure 3. Percentage of disaster preparedness knowledge based on academic level

According to Figure 3, disaster preparedness knowledge differs from an academic level. This
is evidenced by the percentage of total knowledge that appears to be significantly different. In the 2020
academic year students, the total achievement percentage was the lowest among the 2016-2019
academic years. This was because students at the 2020 academic level had less experience and
knowledge. This is likely due to not yet taking a disaster subject and being relatively much younger
than students of the previous batches.

Research by Syuaib (2013) supported this finding by stating that a person’s age influences the
level of thinking maturity. Age is also related to the amount of life experience gained. In this context,
the disasters that had been experienced build more mature knowledge and readiness. Research from Cui
& Han (2018); Hoffmann & Blecha (2020); Hoffmann & Muttarak (2017) explained that experience
has a significant relationship to disaster knowledge. The average age of pre-service teachers at the 2020
academic level ranges from 18-20 years, and they did not have direct experience as in Aceh Tsunami
2004. On average, when the disaster occurred, they were still toddlers and did not remember how their
parents and the community carried out the evacuation process.
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At a higher academic level, the knowledge of disaster preparedness is also better. This is
because pre-service teachers have received various experiences and training courses from seniors and
lecturers in classroom education. Research from Yeon et al. (2020) stated that experience could provide
an emotional response impacting the effectiveness of disaster education. The same result was reported
by Daud et al. (2014), where learning makes students more prepared to anticipate future disasters.
Widjanarko & Minnafiah (2018) stated that students who had been taught in disaster education are more
aware of the conditions in the field.

Educational support facilities, such as teaching materials, learning media, and simulation
training, are needed to provide better disaster education (Wahyuningtyas et al., 2021; Yeon et al., 2020).
Furthermore, research by Cabello (2022); Sakurai et al. (2018); Sari & Ridhwan (2019) suggested that
a compulsory disaster education curriculum is needed for all levels of education.

3.4 The Effects of Gender and Academic Levels on Disaster Preparedness Knowledge

Table 4 shows that the interaction between gender and academic level did not find a significant
difference, as evidenced by the value of 0.185 (p> 0.05), and other external factors play a role in disaster
preparedness knowledge. Vasques et al. (2018) stated that disaster preparedness could be caused by
experience and knowledge. Furthermore, Desvandi (2014) & Permana et al. (2011) reported that it could
also arise from regional conditions that provide natural learning to cope with disasters. This learning
can be obtained through fairy tales and poetry, which are included in local wisdom. According to
Overton (Overton, 2014), social and cognitive conditions can affect disaster management activities
through physical and psychological actions. Disaster experience factors, response to disaster events,
economic level, welfare, and information acquisition are important factors to be considered (Cui & Han,
2018; Ferdous & Mallick, 2019; Hoffmann & Blecha, 2020; Yeon et al., 2020)

4. Conclusion

Pre-service teachers’ knowledge of disaster preparedness is still low, especially in the indicators
of activity plans during a disaster. Based on the findings, it was found that pre-service teachers still
cannot determine the initial rescue steps when a disaster occurs, such as not knowing how to evacuate
when they are with students. The findings show that the difference in knowledge of disaster
preparedness differs from a gender perspective. The value of the findings on knowledge between
different genders found that women’s knowledge differed from men’s, with women getting lower
scores. Furthermore, higher academic levels relate to disaster knowledge and simulation activities in
geography courses. Pre-service teachers with lower academic levels do not receive training or disaster
geography courses. Other external factors are economic level, experience, equality of treatment during
tests and learning or disaster simulations.
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