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ABSTRACT ARTICLE HISTORY
This study investigated the importance given by two groups of pre-ser- Received 4 June 2018
vice teachers of primary education from Spain and Portugal to seismic Accepted 4 March 2019
risk in a framework of different natural risks, both in personal terms and
as future teachers. A questionnaire was used for data collection. Some
questions about 'the seismic phenomenon were .alsq ingludgd. Thg sam- risk education: seismic risk:
ple groups consisted of 110 students from an institution in Spain and historical earthquakes;
121 from one in Portugal. Both institutions are in cities affected by the primary education;
historic Lisbon earthquake of 1755. The results showed that the risk of teacher training

forest fire was the first choice for classroom study in both cases. The

Spanish group was also more focused on the importance of other risks

like flood and drought. The Portuguese group showed a greater con-

cern with seismic risk, frequently referring to their own historic earth-

quake of 1755. A few gaps in knowledge concerning earthquake

prediction and comparing seismic risk in different regions of their own

countries were also found. In accordance with the results, it is sug-

gested that training courses for primary school teachers should include

Disaster Risk Education in Science Education for a better understanding

of the impact of various hazards and a greater concern with seismic risk

due to its particular features, especially in regions where the seismic

pattern is characterized by long seismic cycles with major earth-

quake episodes.
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Introduction

Natural risks are a main issue to be considered in Education (Muttarak and Lutz 2014), especially
on the Science Education curriculum, as it implies knowledge of the functioning of the Earth and
prepares citizens for these events (National Research Council 2013). These contents are usually
included in the field of Disaster Risk Education and its aims are to increase awareness of the
effects and causes of different disasters, to contribute to a culture of prevention, and, conse-
quently, to help protect children, among the most vulnerable members of our societies.

CONTACT Anténio Almeida @ aalmeida@eselx.ipl.pt e Instituto  Politécnico de Lisboa/Interdisciplinary Center of
Educational Studies/Interdisciplinary Center of Educational Studies - Campus de Benfica do IPL, Lisboa, Portugal/Research
Centre “Didatics and Technology in Education of Trainers”, University of Aveiro, Lisboa, Portugal

© 2019 Informa UK Limited, trading as Taylor & Francis Group


http://crossmark.crossref.org/dialog/?doi=10.1080/13669877.2019.1617335&domain=pdf&date_stamp=2019-05-23
http://orcid.org/0000-0002-3594-1324
https://orcid.org/0000-0003-3541-1718
https://orcid.org/0000-0002-6020-5767
https://doi.org/10.1080/13669877.2019.1617335
http://www.tandfonline.com

2 A. ALMEIDA ET AL.

The approach to natural risks in Portugal and Spain

The curricula for primary education in Spain and Portugal address the issue of natural risk (e.g.
earthquake, flood, or fire) and technological risk (e.g. transportation of hazardous materials, or
biological and chemical threats) in a different way. In Spain, in the Real Decreto 126/2014 de
Ensenanzas Minimas (The Royal Decree for Minimum teaching requirements) published in 2014
in the LOMCE Education Law (2013), the different risks, emergencies and catastrophes are men-
tioned in the cross-curricular areas, besides as well as the need for coverage of risk in the
Science area, but without any specification of the natural risks that should be addressed. In
Portugal, there is only a very brief reference on the primary school curriculum to the need to be
aware of, and to apply rules for the prevention of forest fires and earthquakes in similar curricu-
lar areas (Ministério da Educacao 2004). However, in 2015, a complementary document entitled
‘Referencial de Educacao para o Risco’ (Guidelines for Disaster Risk Education) by Sadde et al.
(2015) was published by the Ministry of Education to help teachers to address different natural
and technological risks, including the expected learning outcomes for each one. In this docu-
ment, almost all the main risks of both types are included, like landslide, flood, earthquake, forest
fire, drought or storm and accidents in the transport of dangerous goods, collapse of structures
or industrial accidents. Besides, there is also a reference to the mixed nature of certain risks, as
well as a recommendation that this issue be covered in the cross-curricular area called Education
for Citizenship.

Despite the differences noted in the guidelines in the two countries, the situation is ultimately
very similar. If in Spain the document is characterized by a lack of clarification of the risks to be
addressed, in Portugal the new document has a non-mandatory statute and its publication was
not accompanied by any teacher training components and was also poorly publicized.

Indeed, a way to draw attention to Disaster Risk Education in both countries could be
through teacher training. But pre-service teacher training courses, at least in the institutions
involved in the present study, pay little attention, if any, to this issue, either in curricular units
related to Science or in those more focused on educational content, as is readily apparent when
checking the syllabus of different curricular units. The inattention to Disaster Risk Education is
also incomprehensible, considering the research already available concerning the issue and the
recommendations of different experts. For instance, Pani¢ et al. (2013) state that education is
essential for building a culture of prevention and resilience, in order to mitigate the consequen-
ces of natural disasters. And several studies published prior to these procedural guidelines con-
cluded that scientific information, together with knowing what action to take, result in a
decrease in numbers of casualties, since they help children to recognize the signs of imminent
disasters (see, e.g. King and Gurtner 2005; Morrissey 2007; Muttarak and Lutz 2014), all reasons
that explain why highly-educated individuals are better prepared to deal with disasters.

In this negative global scenario, the National Authorities for Civil Protection in both countries
have been actively working to make teaching materials and resources available to schools.
However, the question remains whether these efforts are sufficient to put the issue on the school
agenda, considering the absence of mandatory guidelines as to how to approach different types
of risks.

Seismic risk and the main aims of the study

Even knowing that an approach to the different risks in formal education is essential, special
attention should be given by teachers to seismic risk due to its nature: less regular frequency
comparing with other risks but a very dangerous impact due to the unpredictability of the
phenomenon. In certain regions of the earth, even with a quite different tectonic framing, the
seismic pattern is similar: a medium to high seismic risk with a long period of low seismicity
interrupted by major earthquakes (M >7.5). With particularities, this is the case of the
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Figure 1. Historic seismic activity in Lisbon and Cadiz-Huelva region. Source: Designed by the authors based on data from the
Instituto Geografico Nacional (2015).

Mediterranean region from Iran to the Azores archipelago (Purcaru and Berckhemer 1982), the
Greater San Francisco Bay region (Bufe and Varnes 1993) or the Himalayan mountain system
(Avouac 2003).

Therefore, in the Mediterranean region, Portugal and Spain have a tectonic framing that justifies
special attention to seismic risk. The Iberian Peninsula is part of the Eurasian plate in its collision with
the African plate. The boundary between the two plates is tectonically less active in the western part
when compared to other segments in the eastern part (Téllez Alarcia 2007). Even so, The Gulf of
Cadiz, included in the Azores-Gibraltar boundary, is a potential source of high magnitude earthquakes
and tsunamis that can affect especially southwestern Spain, south Portugal, and northern Morocco
(Matias et al. 2013; Campos Romero 1992). But the seismicity in all this area can be considered of
moderate magnitude and shallow to intermediate depth, with a history of small earthquakes
(M < 5.0) to extreme ones (5.0 < M < 7.8), occurring in long seismic cycles (Silva et al. 2010). Figure 1
includes the historic seismic activity in the Lisbon and Cadiz-Huelva region.

One of these extreme events was the well-known Lisbon earthquake which occurred on 1
November 1755. With a magnitude of 8.5-9.0, it affected several areas of the above-mentioned
countries, and persists in the collective memory of Portugal and Spain at least in the research
community (Campos Romero 1992). A good example of this persistence is the publishing of fresh
articles in the last two decades trying to bring new insights to the seismotectonics of the area or
to discuss the impact of the earthquake in Lisbon, Algarve, Huelva or Cadiz (see, e.g. Carreno
Herrero 2005; Silva et al. 2010; Lima et al. 2010; Matias et al. 2013).

The periodicity of extreme earthquakes is uncertain due to the geological complexity of the
area. Matias et al. (2013) state that these cycles could be of over 1000 years, a possibility that is
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far from being consensual. In fact, the historical records of earthquake activity only extend back,
in the best cases, a few hundred years, a period which is not enough to understand a particular
seismic cycle (Hays 2004). The most important earthquake in the last decades was the one that
occurred on 28 February 1969, felt in Lisbon, the Algarve and Huelva (Miranda and Carrilho n.d,;
Téllez Alarcia 2007), causing material damage and a few casualties.

Yet, despite these events and a general history of seismic activity, the seismic pattern
described may be the reason for a general lack of concern about future earthquakes within the
population. In fact, risk perception is related to how each person assesses as risky a particular
object or event (Garder and Jones 2011). And it is a very complex issue that does not deal only
with knowledge or the number of deaths it causes (Slovic 2001; Lima 2005). Other dimensions
related to its acceptability, like its nature (natural or artificial) and our capacity to control it, have
an important role in this perception (Sagoff 1992). Even the extent of coverage given to the dif-
ferent risks in the media can influence people’s perceptions (Lima 2008).

A study by Tavares, Mendes, and Bastos (2011), carried out in Portugal with a nationwide
sample of 1200 individuals over 17 years old, confirms that risk perception showed that partici-
pants had a very low awareness of a variety of natural risks. In the case of seismic risk, in particu-
lar, this perception was even lower if compared to other natural hazards like storm, forest fire,
heat wave and extreme cold, flood and landslide. The perception of the risk of tsunami was
even lower than the seismic, although a little higher among the participants from Lisbon and
the Algarve. In fact, the study showed a few differences between the respondents from the
coastline, more worried about storm, and those from the hinterland, more worried about
drought. The respondents with more than nine years of schooling also revealed a little higher
perception of the different risks, including the seismic. A study by Birkmann et al. (2011) with
respondents from Cadiz, one of the cities in Spain most affected by the 1755 earthquake and
the tsunami it generated (Campos Romero 1992), also revealed a similar result concerning the
lower perception of seismic risk.

Therefore, the present research aims:

1. to check the importance given by pre-service teachers of primary education from both
countries, Spain and Portugal, to seismic risk among the various natural hazards, both in
personal terms and those of their future teaching practice, knowing that their institutions
and residences are in areas where major earthquakes can occur;

2. to assess the general knowledge about seismic phenomena of these pre-service teachers;

3. to identify differences between the two groups knowing that, besides the similarities, each
country has its own agenda concerning a variety of educational issues.

The conclusions of the present research may be important for the design of future teacher
training courses, and may help to focus the research community and teachers from non-higher
education institutions on Science and Disaster Risk Education in general and on seismic risk
in particular.

In fact, Gulay (2010) also argues that the inclusion of the approach to this risk is essential,
due to the age of the children, their vulnerability and also because of their difficulties in perceiv-
ing the specificities of earthquakes as a phenomenon beyond our control. In fact, children are
more vulnerable to disasters than adults, since they have less physical strength and less ability
to escape (Yeh 2010). And beyond the vulnerability of children to seismic risk, some disasters,
including earthquakes, can happen during the school period (Hosseini and |zadkhah 2006); and
more positively, children can be agents of change due to their capacity to transmit a culture of
prevention to their families (Shiwaku 2009; Salde, et al. 2015). Therefore, to paraphrase Shaw
et al,, ‘Children who have been taught about the phenomenon of disasters and how to react to
those situations have proved to be able to respond promptly and appropriately, thereby warning
others and protecting themselves during times of emergencies’ (2001, 1).
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Methods

This study aims to contribute to a better understanding of pre-service teachers’ perceptions
about Disaster Risk Education in primary school. The study has a predominantly quantitative
approach, but some data were treated qualitatively, as will be seen below.

Participants

The study involved a sample of 231 pre-service teachers in their fourth year of higher training;
110 students (70 women and 40 men) from a Spanish university, in the academic year 2016/
2017 and 121 (117 women and 4 men) from a Portuguese higher education institution, in the
academic years 2015/2016 and 2016/2017. We tried to include in the research all the students
admitted by both institutions in the above-mentioned academic years, and the reason to include
students from two academic years at the Portuguese Institution was due to the fewer vacancies
available per year.

The average age of the students from both groups was 22.5 (SD = 1.935) in the Spanish
group and 21.9 (SD = 2.223) in the Portuguese. Both institutions are involved in training courses
for teachers of the first six years of Primary School (children aged from 6 to 12).

The institutions were chosen based on the characteristics of the seismicity of both countries,
as outlined previously. Accordingly, both institutions are in cities where seismic risk is considered
moderate to high, and which were affected historically by extreme events (earthquakes and tsu-
namis). In both countries the students live near the teaching institutions (less than 30km), a very
frequent situation in Spain and Portugal due to the nature of the school network.

Primary school teachers have a very broad training, from Science to Mother Tongue, and
teacher training courses must respond to this diversity of subjects. The main consequence is that
certain subjects cannot be treated in depth, if at all. Even so, some general Earth Science know-
ledge is addressed in both institutions concerning several issues of the internal and external geo-
dynamics of the planet. But the syllabus where this content is included does not specify regional
situations and it excludes any reference to Disaster Risk Education.

Procedure

To meet the aims of the research, a two-part questionnaire was designed ad hoc. After indicating
some personal information, age, gender, and residence, in the first part the participants were
invited to select two natural hazards from a choice of eight based on their personal interests;
they then repeated the selection of two risks based on their relevance to children. The eight nat-
ural risks included were: landslide, flood, earthquake, forest fire, volcanic activity, drought, storm
and coastal erosion. This selection emerged from an analysis of various Internet sites related to
Civil Protection in Spain and Portugal (IGN 2017; Proteccién Civil Spain 2013; Protecao Civil
Portugal 2010), and in the case of Portugal these natural risks are also included in the Disaster
Risk Education Reference already quoted. In the second part, the questions tried to assess some
general knowledge of the participants about seismic phenomena. Due to the focus of the second
part, it was only given to the respondents after completion of the first, so as not to focus atten-
tion on seismic risk. The survey questions are included in Table 1.

The questionnaires were administered by two different persons, one in Spain and another in
Portugal. Completion of the questionnaire took 30 minutes on average, and no difficulties were
identified. The different types of data collected, choice of risks, reasons for that choice and know-
ledge about seismic risk, have been triangulated.
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Table 1. Structure of the questionnaire presented to the students from both institutions.
Part |

1. Of the following risks - landslide, flood, earthquake, forest fire, volcanic activity, drought and storm - indicate which two
personally concern you the most. Justify your answer.

2. Of the following risks - landslide, flood, earthquake, forest fire, volcanic activity, drought and storm - indicate which two
you consider to be the most important in your work with students? Justify your answer.

Part Il

1. In general, how do you assess seismic risk in Spain / Portugal? Low, Medium or High.

2. Do you believe that there are areas in Spain / Portugal with greater seismic risk than others? Yes or No? If Yes, indicate
which.

3. Have you ever experienced an earthquake? Yes or No? If Yes, how did you react?

4. Can you recall any earthquakes that occurred in Spain / Portugal? Yes or No? If Yes, indicate which.

5. Can you recall any earthquakes that occurred internationally? Yes or No? If Yes, indicate which.

6. Do you believe that scientists can accurately predict the date an earthquake will occur in a particular region of Portugal
/ Spain? Yes or No? Explain.

Treatment of replies

A chi-square test was used to test for homogeneity between the answers of the pre-service
teachers of both groups (Portugal and Spain), and the level of significance was set at p < 0.05.

Since the first part of the questionnaire asked respondents to select two risks for each of the
questions, it was considered that any risk could be equally selected at the outset. Thus, each risk
was considered in isolation, being assigned a value of ‘one’ when the respondent chose it and
‘zero’ when it was not chosen. In the second part of the questionnaire the same statistic test
was used to compare the frequency of responses involving a choice between yes and no, with
the exception of Question 1, for which the selection was among three options related to the
evaluation of seismic risk. With regard to the justifications and other open questions, a content
analysis was conducted to categorize the ideas presented, and their frequency estimated.
Responses were entered in the following five categories, which were obtained a posteriori: risk
management, risk causes, risk consequences, risk occurrences and educational and didactic
aspects. This last category was only found in the answers justifying the relevance of the risks to
the respondents’ future teaching activity.

Validation

The instrument was validated prior to the administration of the sample considered in the present
article. Content validity and reliability were considered in order to validate the instrument. First,
the validity of the questionnaire was determined by an expert panel comprised of four experts
in Science Education, two of them specialists in Geology Education. This phase of validation
confirmed the suitability and accuracy of the questions, the relevance and pertinence of the
information given by each one, and the clarity, length and ease of application.

Second, the questionnaire was also administrated to a sample of 77 pre-service teachers
from another institution not included in the final sample. The results of this prior test confirmed
that the questions in the test did not allow ambiguous answers, and the suitability and accuracy of
the items, their clarity and ease of application. No errors were identified to justify any modification.

Finally, the reliability of the instrument was determined by applying the test-retest procedure,
to verify if the test had the ability to produce consistent results when the same entities are
tested at two different points in time. To this end, the questionnaire was administered twice to
50 pre-service teachers, with fifteen days between the first and the second application. This time
lapse was determined by the fact that reliability is considered as the ability of a measure to pro-
duce consistent results over time (Field 2009), so that the administration two weeks after the first
application is recommended (Levy and Goldstein 1984) to verify that answers are consistent over
time. After both administrations of the questionnaire, the test-retest reliability intraclass
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correlation coefficient was calculated. The value obtained, 0.778, indicated a good reliability of
the instrument.

We can therefore conclude that the test designed is valid and reliable to be used as an instru-
ment for data collection.

The responses to the open questions were analyzed and categorized by three team members
separately and, afterwards, the categories assigned by each of the three were discussed in group.
A final analysis took place to eliminate any possible discrepancies in categorization, also involv-
ing two members of the expert panel.

Results

The results are presented according to the two parts of the questionnaire.

Part 1

With regard to the question that inquired about the risks that were of greatest concern in per-
sonal terms (Table 2), respondents from Spain (first group) selected the following top three disas-
ters: fire (50.9%), flood (40.0%) and earthquake (38.2%); and those from Portugal (second group):
earthquake (58.7%), fire (57.0%), drought (21.5%) and storm (21.5%). Although seismic risk was
among those chosen in both groups, it was much more common in the second group and this
led to a statistically significant difference (p=0.002). Other statistically significant differences
(p < 0.05) were related to drought and flood, selected with a higher incidence in the Spanish
group, and landslides, almost entirely selected by the Portuguese group.

With reference to the risk that respondents considered most relevant to address as teachers
(Table 2), both groups selected fire as their first choice (79.3% for the Portuguese and 79.1% for
the Spanish). The Spanish group selected drought as their second choice with a much higher fre-
quency (59.1%), and differences between the two groups were statistically significant (p =0.001).
Earthquake was the second choice of the Portuguese group with a much higher incidence
(66.9%), and the differences between the two groups were also statistically significant
(p=0.001). The third risk most widely selected was earthquake for the Spanish group and vol-
canic activity for the Portuguese contingent but with a much lower frequency (20.9% and 10.7%
respectively). Even so, an especially in the case of the Portuguese sample, the seismic perception
of the participants was greater when compared with the results of the Portuguese national
study designed by Tavares, Mendes, and Bastos (2011) presented in the Introduction. The differ-
ence may be related to the sample used in the present study, which is composed exclusively of
primary pre-service teachers.

Table 2. Selection of risks by personal choice and their relevance to children in both groups, the first from Spain and the
second from Portugal.

Personal choice Relevance for children
First group Second group First group Second group
Freq. % r Freq. % r p Freq. % r Freq. % r p
Landslide 2 1.8 8 10 83 7 0.027 1 09 8 1 91 5 0.050
Flood 44 4.0 2 20 165 5  0.001 13 18 5 8 66 8 0.169
Earthquake 42 382 3 71 587 1 0.002 23 209 3 81 66.9 2  0.001
Fire 56 509 1 69 570 2 0352 87 791 1 96 793 1 0963
Volcanic activity 13 118 6 9 74 8 0257 8 73 6 13 107 3 0359
Drought 40 364 4 26 215 3 0.012 65 591 2 1 91 5 0.001
Storm 15 136 5 26 215 3 0119 15 136 4 12 99 4 0380
Coastal erosion 8 73 7 11 91 6 0615 8 73 6 10 83 7 0779

Freq., frequency; r, rank; p, probability.
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For both the above-mentioned choices, the reasons were grouped into the five categories
previously presented.

An analysis of the reasons given by respondents from both groups related to their personal
interest (Table 3) shows that the most widely chosen risk, forest fire, was motivated mainly by its
effects (59-53.6% in the first group and 38-31.4% in the second) and by rate of occurrence
(31-28.2% in the first group and 26-21.5% in the second). Seismic risk, the main focus of the
present article, was selected for its effects (49-44.5% in the first group and 32-26.5% in the
second) but also for its management (10-9.1% in the first group and 20-16.5% in the second).
The main difference between the two groups is a much higher incidence of personal anxiety
towards flood and drought in the Spanish group, motivated, respectively, by the probability of
occurring in the places where the participants live and for their impact on the environment.

Regarding the appropriateness of presenting different risks to children, Table 4 shows that
forest fire was again the most selected risk, motivated mainly for its management (60-54.5% in
the first group and 53-43.8% in the second) and for its educational or didactic aspects
(39-35.5% in the first group and 15-12.4% in the second) especially to raise awareness of envir-
onmental protection and resources. The main differences between the two groups also revealed
a much higher selection of drought in the Spanish group due to the need to raise children’s
awareness of this problem, and of earthquake in the Portuguese group to increase prevention
and how to act.

Since it would be too exhaustive to highlight all the relevant data obtained, other respondent
reactions to the different risks can be found in Tables 3 and 4.

Part 2

The second part of the questionnaire included questions that aimed to test general knowledge
of seismic phenomena.

Seismic risk is perceived by most respondents, 55 (49.5%) in the first group and 56 (50.5%) in
the second, as being moderate, and the differences between groups are not statistically signifi-
cant (p=0.692). The majority of respondents also recognize that seismic risk in Spain and
Portugal is not the same throughout the territory, with 88 (80%) in the first group and with 101
(83.5%) of the second group emphasizing this idea, a difference that is not statistically signifi-
cant (p =0.495).

The regions that the respondents indicated as being most vulnerable to seismic risk were
almost always in the south of the two countries. This was mentioned in different ways by the
respondents of the first group, indicating the Atlantic coast, the coast of Andalusia or the South
of Spain; the respondents of the second group also referred to the south of Portugal, but the
majority of the answers indicated Lisbon and the Tagus Valley and also the coast. In this case,
only a few stressed that it was particularly the coastal area from the centre to the south of the
country. Almost 20% of the Spanish group and 10% of the Portuguese gave some vague
responses referring to areas of the country affected by tectonic faults without mentioning which
ones. Also, 10% of the respondents from each country did not indicate any zone. To a better
assessment of the responses of the participants to this question, please check the map of the
areas mostly exposed to seismic risk in the Iberian Peninsula (Figure 2).

Considering now the question that aimed to check whether the respondents had already felt
an earthquake and their behaviour manifested during its occurrence, the results show very little
contact with the phenomenon: 80 (72.2%) of the respondents from Spain and 75 (62%) from
Portugal had never experienced an earthquake, a difference that also remains statistically non-
significant (p=0.083). Those who had felt an earthquake remained calm, a behaviour that was
certainly helped by its small magnitude, and even a few also confessed that the perception of
the earthquake was only totally understood after hearing of the occurrence through the media.
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Figure 2. Map of seismic hazard in the Iberian Peninsula. Source: Designed by the authors based on data from Burton and
Silva (2014) and from the Instituto Geografico Nacional (2015).

Table 5. Positioning of respondents from both groups regarding the possibility of predicting earthquakes (first group:
Spanish pre-service teachers; second group: Portuguese pre-service teachers).

First group Second group
No 76 (69.1%) 102 (84.3%)
Since there is not enough technology (instruments) 7 4
It is impossible to predict an exact date 33 50
Otherwise a lot of damage could be avoided - 4
Since nature (or tectonic dynamics) is unpredictable 23 24
Because earthquakes are complex phenomena 2 4
Only zones with more seismic risk can be predicted 1 5
It can be predicted based on changes in the weather, but without a precise date 0 1
Since | never heard an earthquake announced in advance 1
No justification given 8 9
Yes 34 (30.9%) 19 (15.7%)
With the help of technology (instruments) 15 7
By using seismographs 4 5
Based on studies already made 14 1
But only with little notice 0 5
In areas with high seismic risk 1 -
No justification given - 1

Equally unsurprising was the absence of references to specific earthquakes in both territories.
In the Spanish group, 67 (60.9%) respondents claimed to have knowledge of an earthquake, a
number that was higher in the Portuguese group, 97 (80.2%), a difference that is statistically sig-
nificant (p=0.001). However, several respondents had some difficulty pinpointing a particular
event, mentioning vaguely one occurrence a few years ago or affirming that they didnt remem-
ber. Even so, the respondents from the first group recalled events in Murcia, Cadiz and the Coast
of Andalusia. The great earthquake of 1755 was the one that received the highest number of
references in the Portuguese group, 51 (42.1%), and only 5 (4.5%) of the respondents of the
Spanish group chose this event, even knowing that it had an important impact on Spain. On the
contrary, 85 (77.3%) of the respondents from the first group and 103 (85.1%) from the second
recall earthquakes that occurred internationally, a difference between the two groups not
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statistically significant (p =0.126), with references to recent seismic episodes in Haiti, Japan, Italy,
Indonesia or Chile.

Finally, the last question was related to earthquake predictability (Table 5) and, based on the
explanations given, some erroneous conceptions were identified.

The majority of respondents from both groups considered that it is impossible to forecast
earthquakes, an answer that occurred in 76 (69.1%) participants of the Spanish group and 102
(84.3%) of the Portuguese. However, due to the fact that this answer was much more frequent
in the second group, the differences are statistically significant (p =0.006). The main reasons
were precisely the impossibility of predicting exact data and also the fact that nature, or tectonic
dynamics, is unpredictable. Those that believe in the predictability of the seismic phenomenon
based their erroneous opinions on existing technology and on studies already available, and a
few of them highlighted the possibility of knowing ‘where’ and ‘when’ it can happen. Some par-
ticipants also think that seismographs are instruments able to predict earthquakes.

Discussion

The present study shows that the risks most widely selected by pre-service teachers are the
most frequent in recent years and that cause a wide range of negative effects, a selection that
was even more evident in the Spanish group. In fact, if the seismic phenomenon is responsible
for material damage and a large number of people being killed, the impact of drought and flood
is even higher at a global and national level (Wisner et al. 2004; Tavares, Mendes, and Bastos
2011). Thus, the results also seem to be related to the negative impact of these natural disasters
in the south of Spain in the last decade. For instance, just a few months before the setting of
the questionnaire to the Spanish group a torrential rainstorm struck in the region, an event that
seems to have influenced the risk selection of these participants. Flood, drought, and forest fire
are also risks which are related to climate change (Gregario 2010), a phenomenon responsible
for their increase in frequency and intensity. Climate change also allows the perception that nat-
ural risks are, increasingly, the result of human activity (Dupuy 2006; Aragao 2011), but only a
few respondents from the two countries established this relationship.

Even so, the Portuguese group selected seismic risk with a higher frequency, both in personal
terms, their first choice, and in terms of its relevance to children, their second choice. This could
be related to historical features and even architectural elements, with which the people of
Lisbon are in permanent contact and which can help to keep the historical Lisbon earthquake in
the Portuguese memory. The rebuilding of Lisbon, with its geometrically planned pattern known
as the Pombaline downtown is a landmark in Portuguese History, covered in the curriculum in
different cycles of schooling and ever present in the daily lives of those who live in the Lisbon
area. And one of the biggest statues in Lisbon is the one of Marquis of Pombal, the Prime
Minister of Joseph |, King of Portugal, who ordered the rebuilding of the city. Another landmark
is the pioneer earthquake-proof system called the Pombaline cage used in the construction of
the new buildings (Maxwell 2005), which is always remembered in any discussion in Portugal
concerning earthquakes. Also important are the idiomatic expressions in the Portuguese
language, still popular nowadays, based on events related to the earthquake.

However, the Portuguese group also selected forest fires as the most important risk to be
addressed with children, a selection that was coincident with the Spanish group. This fact is
undoubtedly related to the numerous instances of this tragic occurrence to devastate parts of
the Iberian Peninsula every year.

In general, it is possible to state that the results validate, if only partially, the opinion of
Goncalves (2004) that the low frequency of major earthquakes can devalue the social perception
of the danger and the priority of this phenomenon on policy makers’ agendas. It shows that
socio-cultural aspects can also shape the perception of a certain risk.
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Globally, the respondents from both groups showed some general knowledge about seismic
phenomena but a few gaps were also detected. In general, they make a correct assessment of
the seismic risk in their own country. However, the respondents showed a relative lack of contact
with the seismic phenomenon, due to the absence of high-magnitude earthquakes or even mod-
erate earthquakes in recent decades. It follows that they had difficulty in recalling seismic epi-
sodes in their own countries, while they had less difficulty in indicating earthquakes that have
occurred in recent years in other parts of the world. Even so, the earthquake of 1 November
1755 is consistently the most frequently mentioned seismic episode, proving that it continues to
be part of the collective awareness of the Portuguese group, while it is virtually ignored by the
Spanish group. Likewise, the Portuguese group includes the highest percentage, albeit still low,
of respondents who say they have felt an earthquake, claimed to have noticed a seismic episode
or even recognize the unpredictability of the seismic phenomenon.

The possibility of earthquake prediction is precisely one of the gaps detected in the geo-
logical knowledge of the respondents. Several participants from both groups, but even more
often in the Spanish group, supported this thesis. Science and technology have contributed to a
better identification of the seismic higher risk zones and the development of earthquake-proof
construction techniques (Lima 1994), but the unpredictability of earthquakes continues and can
jeopardize the positive effect of scientific and technological knowledge (Geller 1997).

The respondents also had difficulties in differentiating among areas of different seismic risk in
Spain or Portugal, since their answers are sometimes not focused on concrete areas, or are too
generic. These gaps may be due to their teacher training courses, in which geological knowledge
is given scant coverage and not focused on the regional aspects of both countries. Based on the
syllabuses consulted, plate tectonics is studied in a global way, ignoring the concrete implica-
tions of this theory in the seismicity in Spain and Portugal. Issues related to Disaster Risk
Education are also completely ignored in other curricular units not related to Science.

Curiously, in this study, no respondent based the selection of risks on the possibility of their
occurrence during the children’s time at school. It is true that a number of respondents from
both groups selected seismic risk due to the need to know how to act before, during and after
an earthquake. But a direct connection with their possible occurrence during school time was
never established. Several terrible occurrences could be cited concerning this situation, like the
Kashmir earthquake in Pakistan in 2005, in which more than 8000 schools were damaged and
over 17000 schoolchildren died in the collapsed schools and over 20000 were injured (Gwee,
Shaw, and Takeuchi 2011).

A disturbing study conducted by Augenti et al. (2004) in the Molise region of Italy, after an
inspection of approximately 300 schools in primary and secondary education, has concluded that
the majority had been built without earthquake proofing. This is particularly troubling, since Italy
has a higher seismic risk than Spain or Portugal (Téllez Alarcia 2007). For instance, in Portugal,
the refurbishment of over 300 secondary schools started in 2008 and one of its aims was to
reinforce the resistance to seismic activity (Proenca and Gago 2011). This was certainly an
important step but it is unknown whether the same is planned for primary schools.
Unfortunately, the seismic standard for the Spanish and Portuguese territories, in which calami-
ties of greater magnitude can happen at intervals of several centuries, may justify a lack of pre-
caution in terms of prevention, such as the use of earthquake-proof construction.

A similar concern is expressed by Wisner et al. (2004), who claim that several hundred million
children who live in countries with high seismic activity are at risk when they attend school. At
the same time, they found that programmes analyzed from various countries aimed at applying
the principles agreed at the Dakar Conference in 2000 to foster a global effort to increase the
enrolment of children, commonly known as ‘Education for All’, made no reference to seismic pro-
tection at school.
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Conclusions

Considering the main differences between the results of the two groups, it seems that seismic
risk is perceived as less important in the Spanish group, due to the effects of other natural risks
in the recent years, an aspect that seems to have an influence on the options of these partici-
pants. Some of the dimensions that affect risk perception mentioned in the introduction section
were revealed in the answers of the participants but others were absent, perhaps due to a lack
of discussion about these issues during their training courses.

Given the great advance in knowledge it has become increasingly difficult to include on the
curriculum all subjects that may be relevant for children’s education. Teachers often have to
make choices, particularly among subjects that are related to Disaster Risk Education, based on
their knowledge and perception of their importance, especially when the curriculum guidelines
do not emphasize the need to address these subjects. In this study certain arguments were high-
lighted to support the need to address seismic risk in primary education and, as seen from the
responses of the participants from both countries, some changes must be made at the level of
teacher training courses.

Dealing with risk in Science Education started a few decades ago. In fact, Eijkelhof (1986),
more than 30 years ago, highlighted this need. But perhaps what is more recent is how the
unpredictability of certain natural risks can help to better understand the nature of scientific
knowledge, which cannot provide a solution to all our problems due to its limitations
(Christensen 2009). Simultaneously, since risk perception is influenced by social, cultural and psy-
chological dimensions, a less compartmentalized approach to Disaster Risk Education is
also needed.

Therefore, the curriculum of teachers training courses should be designed with a more inter-
disciplinary content based on the principles of Disaster Risk Education, as is already the case
with Health Education or Environmental Education. Socio-scientific issues in the curriculum have
a strong connection with Education for Citizenship and can be an approach with high signifi-
cance for students, since they deal with real problems. In fact, we also need more contextualized
approaches to scientific knowledge, which rarely goes beyond the level of generality in strictly
scientific curricular units, especially in teacher training courses for the lower levels of schooling.

Thus, changes must be made in the design of teacher training courses in Portugal and Spain
in the near future, and perhaps in other countries with similar seismic features. This will help
raise awareness of the need to address seismic risk in schools, but other actions by political and
economic authorities are also needed.
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