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ABSTRACT:  

This paper reports work on an on-going EC project called KnowRISK aimed at reducing the seismic risk from 

non-structural elements in buildings. Specifically it reports work on the development of a European tool to assess 

the effectiveness of risk communication interventions and awareness raising training with middle and high school 

children in case study areas in Portugal, Italy and Iceland. It describes the difficulties research teams faced in 

agreeing a theoretical framework and in devising the survey tool. Although they all agreed it was essential to have 

a common survey if the findings from the research were to be compared across the three countries, one year into 

the two-year project two of the teams were moving in different directions. This was significant since some of the 

pre-intervention surveys had already been conducted. Both theoretical frameworks had merit and each of the 

questionnaires were capable of assessing the efficacy of the training. However, they were in no way comparable. 

Finally the paper details how these difficulties were resolved and a common questionnaire was devised that 

embodied virtues from both surveys. This was then applied in all three countries to provide comparable data, the 

findings from which will be reported elsewhere.     
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1. INTRODUCTION 

The KnowRISK project 

This paper reports work on an on-going EC project called KnowRISK aimed at reducing the seismic 

risk from non-structural elements in buildings. The KnowRISK consortium consists of four partner 

organisations from three European Countries (Portugal, Italy and Iceland) – the Instituto Superior 

Técnico, Lisbon (IST), Laboratório Nacional de Engenharia Civil, Lisbon (LNEC), Istituto Nazionale 

di Geofisica e Vulcanologia (INGV) and Earthquake Engineering Research Centre, Iceland (EERC). 

Specifically the paper describes the development of a survey tool to assess the impact of the KnowRISK 

risk communication strategy in middle-high schools in pilot-areas in Italy, Portugal and Iceland. The 

survey is part of a communication exercise aimed at engaging students and their social surrounding in 

active citizenship to foster risk reduction. The survey tool will evaluate children’s risk awareness and 

knowledge of seismic protection both before and after the training and awareness raising initiative in 

schools. The overall aim is to develop a tool that might be used in other European countries. 

As with all EC projects one of the key aims is to foster collaboration and understanding between 
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scientists from different countries. However, this is not always easy. Professionals come with their own 

ideas and experience. This was the case on this KnowRISK study where the Italian team introduced a 

questionnaire they had used on previous projects that the Portuguese team found impossible to adapt to 

the different characteristics of the Portuguese pilot-area. The Portuguese assessment strategy was, 

therefore, designed in conjunction with planning the intervention in the two schools rather than by 

adopting a ready-made framework and questionnaire.  

This paper is an analysis of the two questionnaires in order to produce a common one. 

 DATE SCHOOLS PLACE CHILDREN INSTITUTE VERSION 

ITALY Apr 2016 - 
May 2017 

5 La Spezia and 
Laveno Mombello 

714 INGV Italian 

PORTUGAL Oct 2017 – 
Mar 2017 

2 Lisbon 117 LNEC Portuguese 

ICELAND March 2017  Selfoss 60 EERC Common 

Table 1. Planned interventions in schools 

2. PILOT AREAS: KNOWLEDGE, ATTITUDE AND PRACTICE 

Seismic hazard is different in Portugal, Italy and Iceland. There are differences in the relevance of 

seismic hazard compared to other hazards; in the frequency of earthquakes, the time span from last 

damaging event, type of damage, level of implementation of protective measures, cultural attitudes 

towards prevention and previous actions to raise awareness that needed to be taken into account in 

setting up a communication strategy. This was the rationale behind the choice of pilot areas. Lisbon is 

an area were perception of seismic risk is likely to be low; Italy encompasses a wide range of seismic 

hazard, level of perception and implementation of preventative action; Iceland as the area were although 

prevention was at the best compared to the other two areas, non-structural element are still widely 

underestimated.   

2.1 The Portuguese case study 

The Portuguese case study differs from Italian and Icelandic cases in terms of the infrequency of 

earthquakes and the low-level disaster experience. For the inhabitants of Lisbon, seismic risk is 

something distant and something they do not think about in their daily lives. Given this, the school 

children in our target-group for risk communication, are likely to be less aware of seismic risk, including 

the risk of non-structural damage and injury, than children in Italy and Iceland.  

Risk communication in the Lisbon pilot-area covered two secondary schools ─ Rainha D. Leonor and 

Padre António Vieira ─ and includes approximately 120 students of the 7th and 8th grades aged 12 - 

16 years old. The intervention was structured into a set of activities included as part of the curriculum 

“education for citizenship”. The programme of KnowRISK intervention was the same in both schools 

and brought students and scientists together on a regular basis, over a period of 2 - 4 months. 

The risk communication assessment research strategy for Portugal was designed as a quasi-experimental 

(Bryman, 2011) where one group, the experimental group, was subject to the intervention, and a second 

group, the control group was not. The Portuguese questionnaire was applied to both experimental group 

and control group before the start of the KnowRISK intervention (T0) and after the intervention (T1). 

The experimental group comprised 117 students from Rainha D. Leonor and Padre António Vieira 

Schools and the control group a 100 students from a similar age profile from the neighbouring Eugénio 

dos Santos School.  

During the research it became clear that the assessment could not rely solely on a questionnaire. It was 

felt necessary to add qualitative data that could add to and verify the survey results. A “KnowRISK 

notebook” was given to students at the start of the intervention and students were asked to make notes. 

After the intervention, these notebooks were collected and subjected to content analysis. In addition, 

focus groups are planned for the end of the school year. 



 

 

2.2 The Italian case study 

In general terms Italy is a country with recurrent earthquakes but a low level of prevention. Two pilot-

areas were chosen – the Mt Etna volcano region and Northern Italy. They were selected based on two 

criteria: i) areas affected by the most common non-structural vulnerability; ii) areas where it was 

possible to have a high range of target public. 

In Mt Etna pilot area the focus was on the lower eastern flank of the volcano where recent earthquakes, 

associated with moderate shaking, had caused non-structural damage.  The Northern Italy Pilot area 

was chosen to implement communication in regions where PGA was expected to be lower than 0.15g 

(G.U. n.108 del 11/05/2006); these being seismic zones where strong earthquakes are rare but non-

structural damage, for example during the 2012 Emilia earthquake, can be widespread and cause anxiety 

for people living all over Northern Italy.  

The Italian action applied the questionnaire to a sample of target group before the start of the 

communication intervention (T0), and an ex-post survey at the end of the process (T1). This design was 

meant to assess the initial condition of the students at T0, in order to evaluate the impact of the project 

action and to acquire important information for future interventions. 

In recent years, the Italian team had analysed seismic risk perception in Italy, by employing a web-based 

questionnaire in 2014 to collect responses from a sample of over 8,500 people. Statistical analysis of 

this dataset showed good reliability of the indicators of hazard, exposure and vulnerability. 

After revision to adapt the format for telephone interview, the questionnaire was applied to a sample of 

the Italian population, consisting of 4,000 people, using the Computer Assisted Telephone Interview 

(CATI) technique. There were small differences between the two findings, likely to be due to self-

selection in the web-based survey ie. These respondents may have bee more willing to respond and have 

therefore been more sensitive to the subject matter. Therefore, a higher risk assessment might be 

expected in the web-based survey than the telephone interview CATI survey, 

The results relating to the hazard perception in the CATI survey suggest that only 6% and 17% of people 

respectively living in higher and lower hazard areas have adequate perception. Overall, 61% of the entire 

population admit to being only “slightly” or “not at all informed” about earthquakes and less than 5% 

have ever participated in risk reduction initiatives. 

2.3 The Icelandic case study 

The Icelandic case study focuses on the South Iceland Seismic Zone (SISZ), which contains the largest 

agricultural region in Iceland, and is seismically very active, generating frequent tectonic and volcanic 

earthquakes. Several small towns or villages, schools, medical centres, industrial plants, geothermal and 

hydropower plants, and several major bridges are within this area. Three moderate to strong earthquakes 

have occurred in SISZ in the recent past. These are the June 2000 South Iceland earthquakes 

(Sigbjörnsson and Olafsson, 2004) and the May 2008 Ölfus Earthquake (Sigbjörnsson et al., 2009). 

Most of the damages caused by these recent earthquakes were non-structural (see, for example, Bessason 

and Bjarnasson, 2016). Akason et al (2006) conducted a study on perceived and observed residential 

safety during the June 2000 earthquakes. According to their analysis, the victims of the June 2000 South 

Iceland earthquakes, who were inside their residences during the earthquakes, generally found 

themselves in significant, deadly danger, at least in the epicentral areas, mostly due to different loose or 

improperly fastened household items. The authors claim that the low number of physical injury caused 

by the earthquake was due to the fortunate timing of the earthquake, when many people were outside of 

their houses. The study concluded that the following factors had a positive impact on residential safety 

• the instructions to the general public regarding earthquake safety measures disseminated by the 

National Civil Defence in the years and decades preceding the June 2000 earthquakes 

• the significantly high level of the victims’ knowledge and awareness of these instructions before the 

earthquakes  

• many victims being able to apply these instructions during the earthquake to move to some kind of 

safe spots inside their dwellings 



 

 

During the June 2000 earthquakes, many people in the epicentral area reported having difficulty or 

finding it impossible to move to a safe place inside their dwellings (Sigbjörnsson et al., 2017). The 

potential danger due to movement of household objects was reduced because many residents were 

outside of their dwellings during the earthquakes. Had this not been the case, more people could have 

been injured. Therefore, great importance needs to be placed on pre-earthquake arrangements for loose 

household articles (e.g., fastening down bookshelves, closets, loose and ‘‘poorly’’ fastened articles, 

etc.), as this will offer safety to at least those who are unable to move during an earthquake exposure. 

From this recent experience, it is evident that most of the residential buildings in SISZ can sustain 

significant ground shaking without major structural damage. In this context, in contrary to areas where 

buildings are prone to collapse, it is important to advise the residents to stay calm and maintain balance 

during an earthquake rather than trying to run out of the house, which could be more hazardous. This 

scenario was carefully considered in designing the questionnaire. 

Experience from past earthquakes in SISZ have shown that damage to room heating radiators and 

subsequent leakage of hot and cold water caused major damage in some houses. In some cases, damage 

to electric circuits in the houses was hazardous. These observations were also considered in designing 

the questionnaire. Apart from these issues, the study area in Iceland differs from those in Italy in 

Portugal, in terms of building typology and their seismic vulnerability. These differences have been 

accommodated in the questionnaire.  

3. THEORETICAL FRAMEWORK  

3.1 Italian framework 

The Italian theoretical framework is structured on a distinction between three dimensions: perception 

(what people think about earthquake risk), awareness (what they know and understand about 

earthquakes) and behaviour (their propensity to take preventative action). These, together with 

information about respondents and their home and school, formed the four-part structure of the Italian 

questionnaire. 

It is widely assumed that residents’ low risk awareness is among the main causes of an insufficient level 

of preparedness and an inadequate response to disasters (Grothmann and Reusswig, 2006; Miceli et al., 

2008; Terpstra, Lindell, and Gutteling, 2009; Maidl and Buchecker, 2015). And a willingness to adopt 

precautionary measures is positively related in many cases with the level of risk awareness (Neuwirth 

et al. 2000; Floyd et al. 2000; Scolobig et al., 2012). This assumption not only formed a part of the 

Italian theoretical framework, but also of the whole KnowRISK project. 

Within the social sciences the term ‘risk perception’ is used to represent the bundle of feelings, attitudes, 

knowledge and experience that influence how people consider the seriousness and acceptability of risks 

(Slovic, 1987). Yet risks cannot be ‘perceived’ by the human senses. The mental models that people use 

to judge risks (such as heuristics and imagery) are internalized through social learning and are constantly 

moderated (reinforced, modified, amplified or attenuated) by media reports, peer influences and other 

communication processes (Morgan et al., 2001).  There are two main approaches to the study of risk 

perception (Renn, 2008). The realist approach assumes that there is an outside objective world and aims 

‘to bring perception as close as possible to the objective risk of an event‘ (Rosa, 1998; Rosa, 2008). 

Changing perception involves simply better information and a greater understanding of the risk. In 

contrast, constructivists argue that risk perception is not objective but is subjective and socially 

constructed (Jasanoff, 1998).  

To reconcile this difference the Italian team constructed the seismic risk perception questionnaire to 

measure risk perception taking into account seismic hazard, vulnerability and exposure (Crescimbene et 

al. 2014; Crescimbene et al. 2015a). This questionnaire had been used previously in various projects and 

was incorporated into the KnowRISK questionnaire (Crescimbene et al. 2015b). 

Questions about people’s level of awareness and knowledge were constructed considering the specific 

goals of the KnowRISK project, specifically about damage from non-structural elements and some basic 

concepts about risk from mild and strong earthquakes. The final part of the questionnaire focuses on 



 

 

behaviour to reduce risk with particular reference to non-structural risk mitigation. This part also 

investigates barriers to potential mitigation measures to be taken. 

One of the key theoretical considerations in the Italian questionnaire was the distinction between 

perception, awareness and behaviour. Even if aware of the risk, people do not necessarily change their 

behaviour or adopt protective measures. The Italian team argued that the reason for inaction laid in 

people’s feelings, attitudes and beliefs ie. their perception of risk. In order to induce a real change in 

behaviour, an effective communication strategy should be designed that both increases people’s 

knowledge and awareness and also addresses their perception of risk.  

The Italian questionnaire made extensive use of the semantic differential (64% of all questions). 

Semantic differential scales are a simple way of obtaining data on people’s attitudes that are cross-

cultural and work equally well with children and adults. Importantly they allow subjective issues to be 

quantified, and make qualitative judgments amenable to statistical analysis. The method uses bipolar 

Likert scales (typically 5 or 7 point scales) using contrasting adjectives, for example strong and weak 

(Likert, 1932). Osgood et al (1957) championed the use of semantic differential and it has been used in 

a wide variety of studies of risk perception, for example Slovic and Weber (2002) (Figure 2). Osgood 

et al. (1957) performed a factor analysis on their data and found that three dimensions, that they labelled 

evaluation, potency, and activity, accounted for most of the co-variation in ratings. This approach was 

adopted by Semantic Risk Questionnaire used in previous studies (Crescimbene et al., 2014; 

Crescimbene et al., 2015) and formed the basis of the Italian KnowRISK questionnaire.  

3.2 The Portuguese framework 

The Portuguese theoretical framework is largely based the Precaution Adoption Process (PAP) as 

elaborated by Weinstein (1988). Weinstein began with the deceptively simple question, "When will 

people act to protect themselves from harm?" He was critical of cost-benefit theories that these theories 

assume that people weigh the expected benefits of a precaution against its costs and adopt the precaution 

if the balance appears favourable. His contention was that the adoption of protective behaviours is a 

process of development over time of beliefs and intentions that lead to action.  

Other ideas also influenced the Portuguese team’s thinking about how people appraise or perceive 

threats. The Protection Motivation Theory (Rogers, 1983; Mullis et al, 1990) describes adaptive and 

maladaptive coping with a threat as a result of two appraisal processes – a process of threat appraisal 

and a process of coping appraisal, in which the behavioural options to diminish the threat are evaluated 

(Boer, Seydel, 1996). The intention to protect one self depends upon four perceptions: the severity of a 

threat (in this case an earthquake); the probability of its occurrence; the efficacy of preventive behaviour 

and confidence in one’s ability to take preventive action (Rogers, 1975).  

Lindell (1994) developed the Protective Action Decision Model (PADM) based on research into people's 

responses to environmental hazards and disasters to help explain the decision to take preventative action. 

In their revised model Lindell and Perry (2012) identify three core factors: the threat, alternative 

protective action, and social stakeholders (for example scientists and government authorities) that, they 

argue, determine how people respond to a threat. 

All these models share the assumption that decision to act protectively is influenced by the following 

factors: 

 Individuals’ beliefs concerning their own susceptibility towards risk (perceived susceptibility); 

 The severity they assign to a certain event (perceived severity); 

 Individuals’ beliefs concerning efficacy of protective measures (perceived efficacy); 

 The demands of knowledge, effort, time and money that actions imply (perceived costs). 

In short, an individuals’ willingness to act protectively is based on the double evaluation they make 

about their own susceptibility towards a certain risk and the efficacy they attribute to the alternatives 

of protection (Silva, 2017 p 2). 

The Portuguese team realised that it was unrealistic to expect that their intervention in schools would 

immediately induce the adoption of non-structural seismic protective measures. Nevertheless, they argue 



 

 

that, “there are series of actions that individuals may take which indicate proactivity. The act of looking 

for more information after hearing about risk; the act of discussing with others on the subject; the act of 

influencing parents to take precautions are examples of the above-mentioned proactivity that should not 

disregarded in our assessment procedure. These actions will be taken as signals of progression” (Silva, 

2017 p 1).  

The adoption of protective behaviours is a process, made of advances and retreats, where individuals 

pass through several stages until they decide to initiate new behaviours. As shown in Figure 3, Weinstein 

(op cit.) depicts perceived susceptibility to harm into four stages.  

4. ASSESSMENT OF THE ITALIAN AND PORTUGUESE QUESTIONNAIRES  

Comparison of theoretical frameworks 

As described above the Italian and Portuguese questionnaires had similar but subtly different 

theoretical frameworks – the Italian questionnaire put greater emphasis on trying to measure what 

people unconsciously do and the Italian team felt it was important, in the context of this project, to 

distinguish between rational, emotional and intuitive understanding and behaviour, (Crescimbene et al. 

2017) 

Some people distinguish between awareness and perception, as in knowing about or having opinion 

about something (for example EC, 2016). For some however, the difference is less clear-cut and in 

English these words are synonymous. The Italian team made this distinction in their theoretical 

framework and in the subheadings of their questionnaire. The Portuguese team did not make this 

distinction. 

Method of assessment  

An initial assessment was made of the Italian and Portuguese questionnaires. Working with the native 

language versions of the two questionnaires, together with some data from the pre-intervention surveys, 

the task was to judge how well the questions met the principal aim of assessing children’s risk awareness 

and to what extent the two surveys were comparable. The main difference was in the length of the two 

surveys. The Italian questionnaire was much longer (164 distinct fields in the Italian questionnaire 

compared to 65 in the Portuguese version), and in the extensive use of the semantic differential in the 

Italian version. In the judgement of the assessor the Italian questionnaire would have met the objectives 

of the KnowRISK project if it omitted about half the questions. 

The assessment procedure involved drawing up a correspondence table comparing the two 

questionnaires and in analysing some of the key questions. The questionnaires also differed in the way 

questions were constructed. The Portuguese questionnaire posed direct questions about risk awareness 

and behaviour, while the Italian questionnaire tended to use more indirect questioning, using semantic 

differential scales with polar opposite adjectives, mixing relevant and non-relevant attributes from which 

they could infer perception and awareness. Both approaches have merit and in the judgement of the 

independent consultant, both would achieve the project objectives of measuring awareness, knowledge 

and action.  

The Italian questionnaire 

The data set used to test the Italian questionnaire (72 answers by 12-13 year-old children living in La 

Spezia, Liguria) was a subset of the complete data collected (Crescimbene et al., 2017). The area where 

the schools are located lies in a moderate seismic hazard area. For this reduced data set, there was little 

difference in risk awareness according to building structure, age, and number of stories or level of 

maintenance. For example, children living in masonry buildings perceive themselves to be at the same 

risk as children living in reinforced concrete buildings. If the awareness raising intervention worked, 

one would expect this to change.  

In general, the children underestimated the risk. They made little distinction between the impact of mild 



 

 

and strong earthquakes, and those living in older masonry buildings did not perceive themselves to be 

at greater risk. The research hypothesis is that the planned intervention will increase children’s 

awareness and understanding of non-structural risk and it was though that it might have been interesting 

at this stage to test whether the questionnaire is likely to measure change between T0 and T1 by 

comparing the responses in this low risk area with responses from children in a higher risk area.  

The Italian questionnaire, in the way it grouped questions, distinguished between the respondents’ 

attitudes and feelings about earthquakes, and other hazards, and their level of knowledge. However, 

there was ambiguity about whether some of the questions were trying to measure opinion or knowledge. 

For example, why were questions about objects falling not considered to be about perception rather than 

awareness or knowledge? In fact the distinction between attitude and knowledge may not be this clear-

cut in the minds of the respondents. 

The last section of the survey asked children direct questions about the probability of their families 

taking preventative action. These are important questions but respondents would be tired by the time 

they got to this stage in the questionnaire. 

Feedback on the questionnaire was sought from a sample of 167 students (See Fig. 4). Although there 

was concern about the length of the questionnaire (66% found it long or fairly long) and the use of words 

that might be unfamiliar to children, the results showed that most of the students found it fairly easy to 

understand and complete (Fig 1).  

  
 

Figure 1. Feedbacks from a sample of 167 students on the Italian questionnaire 

The analysis made some detailed observations about date ranges and the phrasing of some questions to 

make them more comprehensible to children. Finally the assessment suggested how the questionnaire 

might be shortened, for example by omitting questions not specifically relevant to children, for example 

questions about work place and community, and the duplication of questions for both weak and strong 

earthquakes. 

The Portuguese questionnaire 

The Portuguese questionnaire was devised specifically for this project and did not build on the Italian 

version. It could have adopted more semantic differential scale questions from the Italian version. 

Instead it asked direct questions about the respondents’ awareness, knowledge and intended actions.  

The data set used to test the Portuguese survey was for 117 11-14 year-old children (plus 2 15-16 year-

olds) living in or near Lisbon This area, although high risk, has not experienced a major earthquake 

disaster since the 1755 Great Lisbon Earthquake. Eight-nine percent of respondents had never 

experienced an earthquake but 80% knew that there have been destructive earthquakes in the past in 

Portugal. To the question had they received information about earthquake risk, 7% answered rarely or 

never.  

Asked if people could do anything to protect themselves and minimize the damage caused by an 
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earthquake, 59% responded with yes, 3% with no and 19% with don’t know. If the intervention is 

successful, the percentage of children responding yes should rise. Asked about the possibility of an 

earthquake in Lisbon 52% responded that it is unlikely, 41% that it is likely and 7% did not know. It 

will be interesting to see if these percentages change after the intervention.  

One set of questions used a 4-point semantic differential scale to ask if an earthquake occurred in Lisbon 

how weak/strong; harmless/damaging it would be. 19% responded weak and 33% responded strong; 

18% responded harmless and 40% responded damaging. It will be interesting to see if these percentages 

change after the intervention. It was presumed that the omission of a mid-point in the scale was 

intentional but it would, however, make comparison easier if this question used a 5 point-scale. 

The questionnaire also used 5-point Likert scales for five questions: to ask about the consequences of 

an earthquake in Lisbon, the child’s neighbourhood and their own home. In general children seemed to 

underestimate the risk in their own home and neighbourhood. It would have allowed a useful comparison 

if this question had been included in the Italian version and if both used 5-point scales. 

Table 2. Portuguese survey: pre-intervention results 

 Lisbon Home area Home 

little or no damage 28% 49% 44% 

high damage  57% 36% 30% 

don't know 15% 15% 25% 

 

The Portuguese survey asked a number of simple yes/no/don’t know questions that might usefully have 

be incorporated in the Italian version. For example, 61% of children think precautions should be taken 

in Lisbon but 33% don’t know. The key questions in the Portuguese survey asked about 10 measures 

that might reduce non-structural risk, asking if the child knew about them and how useful they thought 

they would be in saving lives and avoiding damage. 

Comparison of the questionnaires 

There was a correspondence, although imperfect, between the two questionnaires on 24 questions. For 

example Figure 2 shows that children in Lisbon (a place with very infrequent but devastating 

earthquakes) consider a possible future earthquake in the home area to be stronger and more damaging 

than do children in La Spezia, Italy (a region of moderate seismic hazard). 

 

Figure 2. Comparison of preliminary results for question “How would you describe an earthquake in 

your neighbourhood” La Spezia, Italy (n=72) and Lisbon, Portugal (n=117) 

Alternative course of action 

There seemed to be three alternative courses of action. 



 

 

1. Do nothing and accept the discrepancy between the two surveys and report them independently.  

This had the merit of not involving the partners in additional work and would have allowed each 

team to proceed with their own programme of intervention and assessment.  

2. Bring the two questionnaires into line by adding questions to both 

This would have involved adding about 60 questions from the Italian questionnaire to the 

Portuguese version, and by adding 39 questions from the Portuguese version to the Italian. It was 

judged that this was unrealistic at this halfway stage in the project.  

3. Devise a short common questionnaire embodying the virtues of both. 

It was still possible even at this late stage to produce a common version, adopting the best parts of 

both. The questionnaire might allow a few specific questions relevant to the particular case, for 

example the infrequency of events in Portugal compared to Italy, but by and large the questionnaire 

would be common to all three countries. This final alternative had considerable appeal and was in 

fact adopted by the partners. However, the problem remained that the bulk of the pre-intervention 

survey had already been conducted in Portugal and so the Portuguese version, and not the common 

version, would need to be used in these schools. 

The Portuguese team adopted course of action 1. The KnowRISK intervention in the schools was on 

going and the T0 questionnaire had already been applied. A change in the questionnaire instrument in 

the middle of the process would have derailed the adopted assessment methodology. However, they 

decided to pre-test the common questionnaire (February 23, 2017) on a small group of Portuguese school 

children and teachers who were visiting Instituto Superior Técnico (IST).   

The Italian team adopted a mixed strategy of continuing to use the Italian questionnaire is schools 

already surveyed and the new common questionnaire in schools not previously surveyed. The Icelandic 

team opted for the new common questionnaire with some minor modifications to suit their particular 

circumstances.  

5. DESIGN OF THE ‘COMMON’ SURVEY TOOL 

The main aim of the questionnaire was to measure children’s awareness of non-structural earthquake 

risk before and after awareness raising interventions. This meant that the questions had to be capable of 

measuring change in attitude and intended behaviour and also needed to be clear simple and 

comprehensible to children.  

The design of the common questionnaire built on the Italian and Portuguese theoretical frameworks and 

on the two existing surveys. This meant using the existing questions as a basis for the proposed version. 

It also meant understanding the rationale underpinning the design of the existing surveys, ie the Italian 

reference frame and the Portuguese theoretical framework, and embodying this understanding in the 

common version.  

The survey was structured following the Portuguese theoretical framework that envisaged stages of 

increasing understanding of risk, from lack of awareness through to taking preventative action. 

Following the Italian reference frame the common questionnaire adopted the notion of perception and 

awareness, of feeling and knowing, in the way the questions were framed. However, the questionnaire 

did not flag the distinction in terms of headings or divisions in the way the Italian version had.     As 

in the Italian version the semantic differential and Likert scale questions were used extensively although 

their number was reduced. The common questionnaire adopted a number of direct questions from the 

Portuguese questionnaire. It also added a couple of questions from a recent risk perception survey in 

Nepal (NSET, 2017)).  

Following suggestions by the Portuguese team, as well as a focus on non-structural risk, questions about 

structural risk and building collapse were included as were questions about risk at home and school. 

However, the distinction between the impact of mild and strong earthquakes in the Italian version was 

removed. 

The questionnaire used a few words as possible and avoided using additional descriptions and qualifying 

sentences wherever possible. It asked questions a child of 11-13 might be capable of answering and used 



 

 

language they were likely to understand. The approach taken was to help inform respondents as well as 

gather data.  

Efforts were made to make the questionnaire as short as possible while ensuring it covered both 

structural and non-structural risk at home and at school and collected sufficient data to assess children’s 

risk awareness before and after the training intervention. Google Docs was used to host the survey. 

Google Docs had been used by the Italian questionnaire. It imposes a discipline on questionnaire design 

and it could be printed and used in paper form or used to collect data online.    

5.1 Piloting and modifications to questionnaire 

Piloting in Portugal 

The Portuguese team tested version the questionnaire with fifty one 15-16 year-old children and four 

teachers. They found that the teachers were more demanding than students. In particular, the teachers 

wanted to label the intermediate levels of the semantic differential scales. In contrast, the students did 

not give too much importance to the meaning of the levels and were able to use the scales without 

difficulty. It was decided to adopt the feedback from the Italian team to use 7-point scales rather than 5-

point since 7-point scales are generally used for semantic differential and never have intermediate labels. 

Whereas 5-point Likert scales often have labels on intermediate points.  

The Portuguese team also had a number of detailed comments. They thought a number of multiple-

choice questions lacked a “don’t know” category. Maintenance of the home and school they thought 

should include the category “reasonable”. Built to building code should be replaced with “earthquake 

resistant design”. People asked what type of earthquake was implied in the question, “What would 

happen in your home if there was an earthquake?” In the opinion of the Portuguese team, because the 

focus of the project is on non-structural damage, the size of earthquake should be a specified as 

“mild/moderate earthquake”. The option “never found” should be included in the question “What is the 

main way you find out about earthquake risk?”  These changes were made. 

Piloting in Italy 

The Italian INGV team suggested that the various questions about the child’s attitude to earthquakes 

could usefully be divided into two parts, subtitled “What do you think about earthquakes and “How 

would you describe an earthquake in your home area?” And they thought it would be helpful to turn the 

question “Do you know about earthquakes in your region?” into a Likert scale rather than a simple 

yes/no answer. 

They also had a number of detailed suggestions. They felt it was wrong to offer the option “don't know” 

for two of the questions: “What is the strongest earthquake you have experienced?” and “Number of 

floors in the home”. They wanted to add, “Keep calm and wait the end of shaking” to the list of possible 

preventative actions. Finally they thought printing from the Google doc worked fine. 

Piloting in Iceland 

The EERC team discussed and trialled the questionnaire internally with colleagues. They suggested the 

following minor changes. In the questions about construction of the home and school they wanted to 

add an option of "timber" since this is a common construction material in Iceland. And in question about 

number of floors in the home, they wanted to split the value "2–5" into "2–3" and "4–5" since most 

buildings in South Iceland have either 1 floor or 2–3 floors, whilst higher buildings are very uncommon.  

They also had a more substantive suggestion. They took issue with the preventative action, "Run out of 

the house". In Iceland, they argued, it might be safer to stay calm until the quake is over instead of 

running during the shaking. This is because there is very little chance of building collapse during 

earthquakes in their study area. On the other hand, and from their own experience, of vulnerable 

buildings in Nepal, "get out of the house" might be the best advice in some areas with masonry buildings 

including in Italy and Portugal. 

The problem they saw was that including this question in the survey implied this action was 



 

 

recommended, which is not the case in Iceland. A more relevant action in their study area would be 

"Stay calm and try to keep your balance".  It was decided to include this proposed action, but to retain 

"Run out of the house since it was felt to be important to test if the intervention eliminates any tendency 

to see this action as desirable.   

The other difference the EERC team saw in their study area was related to the action "Move beds from 

windows". In the last three earthquakes, they argued, there was no evidence of window glass getting 

broken, even in areas where PGA was as high as 0.9g. This is mainly because the buildings are made 

with shear walls, are very stiff, and consequently the interstory drift is very low. They would therefore 

have preferred not to have this question in the survey in Iceland, as it seemed unnecessary. It was, 

however, decided to retain this action for the same reason as the previous suggestion i.e. to see if the 

intervention affects the children’s deep understanding of the true nature of the risk. 

Finally the EERC team suggested adding two other important preventative measures: "Knowledge of 

where and how to turn off cold and hot water supply" because damage to room heating ovens and 

subsequently flooding was a major problem in past earthquakes, and "Knowledge of where electricity 

main switch is and how to turn it off", to prevent electric shocks and potential fires. Both were added. 

6. DISCUSSION AND CONCLUSION 

The main conclusions from this analysis may be summarised as follows. 

1. Differences between the two case study countries or differences in culture go some way to 

explain the difference in approach and content between the Portuguese and Italian approaches. 

The differences also due to legitimate differences between the two teams about how best to 

design a survey to meet the objectives of the project.  

2. It is helpful on pan European projects that involve collaboration between different research 

teams, to have an independent consultant help develop a common agreed approach. 

3. A key aspect of the research design was to use the same assessment tool, ie. the common 

questionnaire, both before and after the training / awareness raising interventions. However, the 

time interval between the two interventions was relatively short and there was a high probability 

that memory answering the first survey would have influenced the second. If, however, one 

accepts that the assessment procedure is actually an integral part of the awareness raising 

exercise then this is not as much of a problem as it first seems. Nevertheless in the teams Iceland 

and Portugal advanced the idea of using a control group in the second T1 survey, who would 

attend the training but not complete the first questionnaire.  

4. The tool is only able to measure an increase in awareness and understanding since the time 

interval between the intervention and the subsequent intervention is too short to measure change 

in behaviour and an improvement in preventative action. Nor is the subject group, children aged 

11-15, capable of taking effective action, either in their own homes or at school. However, the 

questionnaire did seek to measure avowed intention to take action, either taking to friends and 

parents about the risk and the need to take action.  

5. The project had a limited time span of two years. It is therefore impossible to thoroughly assess 

the effectiveness of the communication. The tools the project is building, including the 

questionnaire, will therefore need to be modified to ensure better performance. The ex-ante and 

ex-post questionnaire, that might be used to assess future communication actions, should ideally 

be conducted over a much wider time range, several months after the end of communication 

intervention. 
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