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Tourism is one of the largest economic sectors in the world. It has a positive effect on the economy of many countries, but it can also lead to negative impacts on local ecosystems. Informal environmental education through Citizen Science (CS) projects can be effective in increasing citizen environmental knowledge and awareness in the short-term. A change of awareness could bring to a behavioral change in the long-term, making tourism more sustainable. However, the long-term effects of participating in CS projects are still unknown. This is the first follow-up study concerning the effects of participating in a CS project on cognitive and psychological aspects at the basis of pro-environmental behavior. An environmental education program was developed, between 2012 and 2013, in a resort in Marsa Alam, Egypt. The study directly evaluated, through paper questionnaires, the short-term (after 1 week or 10 days) retention of knowledge and awareness of volunteers that had participated in the activities proposed by the program. After three years, participants were re-contacted via email to fill in the same questionnaire as in the short-term study, plus a new section with psychological variables. 40.5% of the re-contacted participants completed the follow-up questionnaires with a final sample size of fifty-five people for this study. Notwithstanding the limited sample size, positive trends in volunteer awareness, personal satisfaction regarding the CS project, and motivation to engage in pro-environmental behavior in the long-term were observed.
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INTRODUCTION

Human ecological footprint is continuously increasing and human activities play a great role in environmental change, from climate change to pollution and biodiversity loss (Vitousek, 1997; Templado, 2014; Goudie, 2018). Among human activities, tourism is one of the largest economic sectors in the world with a remarkable long-term growth rate in the scale and value of international tourism (UNWTO, 2017; Sharpley, 2018). The year 2016 had the highest growth in worldwide international arrivals, with a total of 1,235 million tourists, 3.9% more than in 2015, and a revenue of US$ 1,220 billion (UNWTO, 2017). Overall, tourism is a multidimensional industry that impacts economy, society and the environment (Cooper, 2008; Carrillo and Jorge, 2017). The constant increase of tourism has determined positive impacts on the economic growth and expansion of many nations, specifically in developing countries (Durbarry, 2004; Lee and Chang, 2008; Dritsakis, 2012). However, it has also led to negative direct and indirect impacts on local ecosystems, such as habitat fragmentation, land, water and air pollution, and biodiversity loss (Saenz-de-Miera and Rosselló, 2014; Tang, 2015). For example, tourism is one of the causes of severe damages and stress of coral reefs, the most biodiverse marine ecosystems on Earth (Roberts et al., 2002; Shaalan, 2005; Davenport and Davenport, 2006; Taizeng et al., 2019). The construction and operation of touristic structures are often the cause of local degradation of coral reefs as a function of sedimentation, changes in shorelines, oil spills and increased production of waste (Shaalan, 2005; Sadeghian, 2019). Tourist activities also lead to direct reef damage due to inappropriate and careless behavior during snorkeling and scuba diving excursions (Hawkins et al., 1999; Betti et al., 2019).

Egypt, and in particular the Red Sea region, has undergone massive tourist development since the early 1990s. Between 2012 and 2016, more than 45 million international tourists entered the country, making tourism one of Egypt’s leading source of income, crucial to its economy. To help preserve the natural and cultural heritage, such a growing tourism sector should be managed and well-designed (UNWTO, 2017).

Sustainable tourism aims to respond to the negative effects of mass tourism on the environment by making optimal use of resources, maintaining essential ecological processes, and helping to conserve natural heritage and biodiversity (McKercher and Du Cros, 2003; Weaver, 2020). Sustainable tourism is not a particular kind of tourism but “an overriding approach to tourism development and management applicable to all the segments of the tourism industry” (Weaver, 2006). Sustainable tourism must guarantee responsible travel experiences to tourists and socio-cultural protection of the host country (Lansing and De Vries, 2007; Fennell and Cooper, 2020; Weaver, 2020). Within the concept of sustainable tourism, ecotourism is a trend in nature conservation and gives tourists the opportunity of learning about the environment while on vacation (Valentine, 1993; Fennell and Weaver, 2005; Wearing and Neil, 2009; Fennell, 2014). Ecotourism is a complex and synergistic collection of social, ecological and economic dimensions that reflect an ethics-based approach to tourism (Weaver, 2005), where the satisfaction of both conservation and tourism development is critical (Bjork, 2000; Blamey, 2000; Weaver, 2005; Donohoe and Needham, 2006; Fennell, 2014). A specific focus is on environmental education to emphasize the learning content of ecotourism (Kimmel, 1999; Bowers, 2003; Karol and Gale, 2005). There is growing support for an educational approach in ecotourism, which considers an immediate environmental improvement, but also addresses education for sustainability in the long-term (Tilbury, 1995; Steg and Vlek, 2009; Aikens et al., 2016). The Tbilisi Intergovernmental Conference on Environmental Education defined the main objectives of environmental education (Hungerford and Volk, 1990) as: (i) Awareness (to help groups and individuals acquire awareness and sensitivity to the environment and its allied problems); (ii) Knowledge (to help social groups and individuals gain a variety of experience in, and acquire a basic understanding of, the environment and its associated problems); (iii) Attitude (to help groups and individuals acquire a set of values and feelings of concern for the environment and motivation for actively participating in environmental improvement and protection); (iv) Skills (to help social groups and individuals acquire the skills for identifying and solving environmental problems); and (v) Participation (to provide social groups and individuals with an opportunity to be actively involved at all levels in working toward resolution of environmental problems). Environmental education promotes responsible citizenship behavior and increases awareness toward the environment and its related issues to minimize the negative impacts of human actions on the natural world (Hungerford and Volk, 1990; Kollmuss and Agyeman, 2002; Steg and Vlek, 2009; Wals et al., 2014). Knowledge, particularly in the case of environmental issues, is a precursor to environmentally friendly behavior (Geiger et al., 2019). A study conducted among German and Argentinian college students showed that even though cultural background may have some influence, environmental knowledge is key to promoting pro-environmental behavior (Geiger et al., 2018). However, to achieve this behavior as the norm, the mere knowledge of the environment is not enough. Outdoor activities and educational programs have a stronger long-term effect and lead to a positive attitude toward the environment (Drissner et al., 2014).

The Citizen Science (CS) methodology integrates public outreach and scientific data collection (Brossard et al., 2005; Dickinson et al., 2012; Bonney et al., 2014). By directly involving volunteers in collecting data, CS can provide informal learning experiences and can be used as a tool for conservation in various ecosystems (Porter, 2004; Cooper, 2008; Bonney et al., 2009; Johnson et al., 2014). For centuries citizens have recorded their observations of the natural world, including weather information, plant and animal distribution, astronomical phenomena and many others (Miller-Rushing et al., 2012; Bonney et al., 2014). Nowadays, millions of individuals, often not trained as professional scientists, participate in many authentic scientific research projects through data collection, categorization, transcription and analysis (Dickinson et al., 2012; Bonney et al., 2016; Hecker et al., 2018a, b). Today, most citizen scientists work with professional scientists on projects that have been specifically developed to let amateurs be part of the scientific process, while benefiting from an educational point of view (McKinley et al., 2017). Modern CS clearly differentiates from the historical form because now it is an activity potentially available for everyone, not just a privileged few (Silvertown, 2009). The huge explosion of CS projects is due to different factors such as: (1) the development of easily available tools for dissemination, information and engagement of the public (such as internet, smart phones, etc.); and (2) the increasing realization among scientists that the public represent a free source of work, skills and even finance (Silvertown, 2009). One of the first examples of modern CS projects is the Christmas Bird Count, developed in 1900 by the National Audubon Society in the United States and still ongoing every year (Meehan et al., 2019). Citizens now take part in projects on climate change, entomology, ecological restoration, conservation biology, invasive species, water quality monitoring, population ecology, public health etc. (Cooper, 2016; Grimm, 2017). Almost any project that seeks to collect large spatial and temporal data over a wide geographical area can only succeed with the help of citizen scientists (McKinley et al., 2017). There are different ranges of citizen participation in CS projects, from assisting with data collection and observations, to asking professional researchers to develop a specific research and participate in data analysis (Dickinson et al., 2012; Cooper, 2016; Grimm, 2017). CS combines research with public education, also addressing wider societal impacts by engaging citizens in authentic research experiences and in the scientific process (Bonney et al., 2009; Dickinson et al., 2012; Kobori et al., 2016).

A previous short-term study conducted within the CS biodiversity monitoring project “Scuba Tourism for the Environment” (STE), shows that right after participating in the Environmental Education (EnvEd) program, volunteers increased knowledge of reef biology and ecology, awareness of human impact on the environment, and intention to act in a more environmental-friendly manner (Branchini et al., 2015a). Previously published data for the short-term study were compared to those of the follow-up study presented here. In this research we analyzed, for the first time, the long-term effects of participation in the same CS EnvEd program, in terms of volunteer Knowledge and Awareness retention and effect of psychological variables (Satisfaction, Identification with the CS project, and Motivation to engage in pro-environmental behavior) on the learning process. In particular, we: (1) examined whether short-term scores of Knowledge and Awareness could predict their follow-up values; and (2) assessed the role of widely used psychological variables (José Sanzo et al., 2003; Farmer et al., 2007; Drissner et al., 2014) in maintaining higher scores of Knowledge and Awareness. We hypothesized that volunteers who strongly identified with the CS project, were very satisfied of the EnvEd program and had higher Motivation to engage in pro-environmental behavior would have higher Knowledge and Awareness scores in the follow-up.



MATERIALS AND METHODS

This study was developed within the “Scuba Tourism for the Environment” (STE) project. STE was a CS project in which volunteers were invited to collect data on the status of the Red Sea coral reef biodiversity (Branchini et al., 2015b). The CS project was based in different marine coastal mass touristic resorts that are at the top of the hotel services of the Sharm El-Sheikh and Marsa Alam coasts (Egypt). The contact point for volunteers was a resident biologist involved in the project. Within the STE project, an environmental education (EnvEd, object of this manuscript) program was developed in 2012, in one resort at Marsa Alam (Figure 1). Upon arrival, tourists were informed about the possibility to participate in different activities with the biologist during their stay. Tourists interested in the EnvEd program took part in all the following activities, at least once for each:
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FIGURE 1. Map of the Red Sea showing with a black star the location of the resort in Marsa Alam that hosted the EnvEd program.




•A weekly one-hour biology lesson focusing on the Red Sea, covering knowledge in basic reef biology and ecology of the coral reef, awareness of both natural and anthropogenic environmental pressures, and tips on how to minimize direct impact on the reef during marine recreational activities (scuba diving and snorkeling);

•Daily snorkeling excursions and scuba diving excursions with the biologist and the diving center of the resort;

•Daily contact with the biologist at the workstation at the beach for questions and discussions.



To verify the effects of participating in EnvEd program on volunteer reef knowledge and awareness, a questionnaire was created and provided to participants between 2012 and 2013 (see Branchini et al., 2015a). The intention was to continue the study for several years, but the Egyptian political situation led to a coup d’état in July 2013 and the closure of all tourist facilities in Marsa Alam. The short-term questionnaire contained three parts: (1) a section to collect personal and demographic volunteer data; (2) a section to evaluate the level of environmental education; and (3) a section with questions on knowledge of basic coral reef ecology and awareness about the human impact on the environment. Volunteers filled the aforementioned questionnaire twice: once at the beginning of their holiday, before participation in EnvEd program activities (T0), and again at the end of their stay (usually after 7–10 days), after having participated in the EnvEd program related activities (T1) (Branchini et al., 2015a). Biologists of the EnvEd program working in the resort provided the questionnaires directly to volunteers. To detect follow-up effects of the EnvEd program, another questionnaire (follow-up, T2) was created to evaluate the same questions observed in the short-term questionnaire (Figure 2), plus psychological questions about Satisfaction, Identification with the CS project, and Motivation to engage in pro-environmental behavior (Table 1). We relied on social identity theory (Tajfel and Turner, 1986) and expectancy-value attitude model (Fishbein and Ajzen, 1980) to propose two psychological factors that can influence the learning process and acquisition of pro-environmental behavior related to the CS project, such as Identification and Satisfaction. The follow-up questionnaire was prepared with Qualtrics (Qualtrics, LLC, www.qualtrics.com) and sent out via email, between 2015 and 2016, to a subset of 212 volunteers who had previously compiled both short-term questionnaires (T0 and T1) and who had voluntarily agreed to give their email addresses to be re-contacted for future studies. EnvEd program, within the STE project, and its consent acquisition procedure have received the approval of the Bioethics Committee of the University of Bologna (prot. 2.6). For this study, participants (or parents/guardians in case of minors) gave their consent by signing a declaration inserted in the questionnaires, and their personal data (name and surname) were collected in order to guarantee the comparison between the initial environmental education assessment and those after participation in project activities (short-term and follow-up). We have treated the data confidentially, exclusively for institutional purposes (art. 4 of Italian legislation D.R. 271/2009 – single text on privacy and the use of IT systems). Data treatment and reporting took place in aggregate form.
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FIGURE 2. Environmental education evaluation questionnaire with highlighted answers. Figure modified from Branchini et al. (2015a).





TABLE 1. List of psychological questions in the T2 questionnaire and those found to be reliable following the calculation of Cronbach’s Alpha coefficient.
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Questionnaire Variables

The follow-up questionnaire consisted of three sections, the first two were the same of the short-term questionnaire.

The first section aimed to collect volunteer personal and demographic data to pair questionnaires compiled by the same participant over time.

The second section evaluated the level of environmental education. It contained 15 multiple-choice questions covering two kinds of issues. The first set of questions (nine questions, from number 1 to number 9) covered the Knowledge on basic coral reef biology and ecology. The second set of questions (six questions, from number 10 to number 15) dealt with the Awareness on the impact of human behavior on the environment. There was only one correct answer, except when explicitly stated. The second section was analyzed giving a score for each answer. To allow comparison with the previous short-term study, the score was calculated in the same rationale: negative if the answer was wrong, positive if it was correct and zero if it was “I don’t know.” The value of the score of each question was calculated so that the sum of all correct answers would be +1 and the sum of all the wrong answers −1 and then normalized in a scale from 1 to 10 (Branchini et al., 2015a).

The third section was unique to the follow-up questionnaire and evaluated three psychological variables (Table 1): level of Satisfaction in participating in EnvEd program, level of Identification with the CS project and Motivation to engage in pro-environmental behavior. Each variable value was assessed using sets of four sentences (items). Tourists were asked to score how much they agreed with each item ranging from one (not at all) to seven (very much) (Joshi et al., 2015). For the reverse sentence (item c for Motivation), we inverted score ranking. Scores were then normalized in a scale from 1 to 10.



Statistical Analysis

Kolmogorov–Smirnov test of normality and Levene’s test for the equality of variances were performed to check for normality and homogeneity of the variable variances. Cronbach’s Alpha was performed to check whether an average value for each psychological variable (Satisfaction, Identification and Motivation) could be used and be representative of all items. Standard bivariate Spearman’s correlations between all variable (T0, T1, and T2 Knowledge and Awareness, T2 Satisfaction, T2 Identification, and T2 Motivation) combinations were performed to detect the possible association between each variable. One-way Kruskal–Wallis test was conducted to test the differences of Knowledge and Awareness among T0, T1, and T2. All statistical analyses were performed using SPSS version 22 software.




RESULTS

Between 2012 and 2013, 212 volunteers completed the short-term evaluation questionnaire twice: before (T0) and after (T1) participating in EnvEd program activities (Branchini et al., 2015a). Of those 212 volunteers, 148 left their email address and agreed to be re-contacted in the future: these volunteers were invited to complete the follow-up questionnaire (T2) online, 3 years after participation to the EnvEd program. Sixty volunteers [40.5%; 43 men (71.6%), 17 women (28.3%)] out of the 148, that had been re-contacted, completed the follow-up questionnaire online. Five volunteers were discarded because their follow-up questionnaire was erroneously filled. The most represented age group included 31–45-year-olds (n = 22, 40%), followed by 46 to 60-year-olds (n = 19, 34.5%), and 16–30-year-olds (n = 7, 12.7%). The groups under 15 years-olds (n = 3, 5.5%) and over 60 years-olds (n = 4, 7.3%) were the least represented. The level of education of the majority of volunteers was high school (n = 33, 60%). Nine volunteers (16.4%) had a bachelor’s degree and 13 (23.6%) had a master’s degree. Thirty-two (58.2%) volunteers were snorkelers, 16 (29.1%) were recreational divers and 7 (12.7%) were professional divers.


Reliability Analysis

Cronbach’s Alpha showed that an average value among items of two psychological variables (Satisfaction and Identification) was representative of each item. For the Motivation psychological variable, item c did not achieve the threshold of = 0.5 score and we decided to delete it because it was not reliable (Tavakol and Dennick, 2011) and use an average value as done for the other psychological variables (Table 1).



Correlational Analysis Between Knowledge, Awareness and Psychological Variables

Table 2 and Figure 3 shows bivariate Spearman’s correlation coefficients for Knowledge, Awareness and psychological variables. Knowledge at T1 (right after participating to the EnvEd program) was positively correlated with Awareness on the impact of human behavior on the environment at T1 (rho = 0.318; p < 0.05). Both Knowledge and Awareness at T2 (after 3 years of participation in EnvEd program) correlated positively with Satisfaction toward participating in the project (Knowledge T2 rho = 0.567; p < 0.001; Awareness T2 rho = 0.378; p < 0.001) and Motivation to engage in pro-environmental behaviors at T2 (Knowledge T2 rho = 0.273; p < 0.05; Awareness T2 rho = 0.266; p < 0.05).



TABLE 2. Bivariate Spearman’s correlation coefficients to evaluate significant correlations among variables (Knowledge, Awareness, Satisfaction, Identification, and Motivation).
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FIGURE 3. Variation in long-term (T2) Knowledge and Awareness with short-term (T1) Knowledge and Awareness and psychological variables. Continuous black lines represent significant trends (see Table 2). Dotted black lines represent non-significant trends (see Table 2).





One-Way Analysis of Variance

Kruskal–Wallis analysis of variance was conducted to test differences in volunteer scores of Knowledge and Awareness among T0 (before participation), T1 (right after the participation) and T2 (after 3 years). A significant difference was observed among times for Knowledge [χ2(2) = 65.754, p < 0.001], with lower volunteer Knowledge scores at T0 (Mean = 5.97, 95% CI 5.6–6.3) than at T1 (Mean = 8.31, 95% CI 8.0–8.6). Knowledge scores at T2 (Mean = 6.24, 95% CI 5.9–6.6) were significantly lower than those at T1. No significant differences were found between T0 and T2 Knowledge scores. Awareness scores showed a significant difference among times [χ2(2) = 16.501, p < 0.001], with lower Awareness scores at T0 (Mean = 8.42, 95% CI 8.2–8.7) than at T1 (Mean = 9.09, 95% CI 8.9–9.3) and T2 (Mean = 8.78, 95% CI 8.6–9.0). No significant differences were found between T1 and T2.




DISCUSSION

This study is the first descriptive analysis of the long-term effects (after 3 years) of participating in a CS project on volunteer Knowledge about reef biology and Awareness about human impact on the environment.

Three years after participating in the EnvEd program, volunteers forgot their acquired Knowledge notions (Table 2). This suggests that volunteers can remember acquired information in the short-term (Branchini et al., 2015a), but not after several years. This result is not so astonishing because some notions may be forgotten after such a long period. As shown by previous studies, information processed in a “shallow” level and for a short period of time tends to be less remembered than the “deeper” ones (Craik and Lockhart, 1972; Cherney, 2008). However, several factors impact retention of knowledge, such as teaching technique, age of the subject, delay between study and the test (Willingham, 2012). Also, AOL (assurance of learning) theories suggest possible future improvement of the study trough a more engaging and targeted approach (Bechtold et al., 2018).

The environmental Awareness scores were significantly higher in the follow-up T2 compared to the short-term T0 that volunteers filled out before taking part in the project. The homogeneity between T1 and T2 Awareness scores result is crucial from an educational point of view because it means that the CS approach can improve volunteer awareness about pro-environmental attitude that could become an entrenched behavior (Chawla and Cushing, 2007). CS has the potential to bring change to volunteer cognition, defined as thoughts, beliefs, skills, and the like (Schunk, 2012).

This study analyzed, for the first time in a CS project, the follow-up relation between psychological variables (Satisfaction, Identification and Motivation) and cognitive variables (acquired Knowledge and Awareness). Obtaining high levels of volunteers Satisfaction and Motivation with the CS programs guarantees that the acquired personal Awareness is better maintained in the long-term (LaBarbera and Mazursky, 1983). This is a first example that participation in a CS project could be a valid tool to promote environmental education with effects that are maintained in the following years, as already demonstrated in other fields and with other methods (Hungerford and Volk, 1990; Tilbury, 1995; DiEnno and Hilton, 2005; Farmer et al., 2007; Drissner et al., 2014). Regarding psychological variables, recreational CS is likely to lead to higher levels of volunteers Satisfaction and Motivation, as project activities are engaging, simple and appealing to volunteers of all ages, gender, education level and diving experience (Meschini et al. submitted to Biological Conservation). To guarantee high levels of volunteer Satisfaction, and therefore lead to higher levels of Awareness and intention to behave eco-sustainably, activities should be accessible to many volunteers, entertaining and straightforward. In this study, we focused on three of the main objectives of environmental education as described in the Tbilisi Declaration (Awareness, Knowledge, and Attitude). These are the basis for achieving the other objectives: skill acquisition in environmental problem solving and increased environmental activism among individuals. Understanding the mechanisms behind successful environmental education is timely and much needed under the current climate circumstances.


Study Limitations

This study was supposed to last longer to increase sample size, but the Egyptian political situation led to a coup d’état in July 2013 and the closure of all tourist facilities in Marsa Alam made impossible to carry on the EnvEd program. Given that the involvement efficiency in a similar CS project (Goffredo et al., 2010) was between 10.1 and 8.5%, we estimate to have contacted between 2,099 and 2,494 volunteers in the site of the study during the 2 years of EnvEd program activities. Although it is quite low, the response rate of this study (40.5%) is in line with Baruch and Holtom (2008) and also with a review by Sheehan (2001), who found that throughout 31 studies over a period of 14 years, the average response rate was 36.83%. The limited sample size and the short period of time for this study prevents a broad generalization of the obtained results.

The recreational and voluntarily based nature of the project should also be considered, as participants might not be a reliable sample of the tourist population, because they were already interested and motivated to participate in such activities.

Another limitation of the present study is that psychological variables were only inserted in the follow-up questionnaire to further extend our understanding of the psychological processes that could be involved in the retaining of acquired knowledge and awareness, leading to a partial longitudinal study.

Moreover, given that the present study was pioneer regarding follow-up results of a citizen-science project, it was subject to design flaws. For example, due to the fact that the information required for re-contacting participants (e-mail address) was provided voluntarily, a smaller sample size than participants in T1 was expected (40.5% response rate in our study), since not all of the participants had an e-mail address or were willing to supply such information. Moreover, even those who provided their e-mail address might have not recognized the e-mail subject or sender address after 3 years, might have changed their address, or even make use of anti-spamming software that might prevent the questionnaire from arriving at the volunteer inbox (Saleh and Bista, 2017). To maximize the study response rate, the T2 questionnaire was sent by e-mail with two following reminder e-mails (that occurred after 1 and 2 months from the first e-mail) to the same subject but with the same object for the e-mail.

Nonetheless, the present approach is useful from a conservation point of view, and the aforementioned limitations could be addressed in future studies through different approaches, such as expanding the study over a longer period of time and preferably throughout multiple locations; increasing volunteer contacts, developing shorter questionnaires, sending personalized e-mail messages or even implementing deadlines to the completion of the questionnaires (Porter, 2004).




CONCLUSION

Tourism, with the range of activities it offers, can involve a lot of people and may be useful to address ecosystem conservation and protection issues. Our results suggest that by implementing a widespread use of CS and environmental education programs in resorts and in travel destinations that are popular because of their natural appeal, tourists could learn about the environment in an informal way, while developing awareness toward environmental issues and retaining it in the following years. Tourism could thus become more sustainable by creating lasting awareness changes, which could enhance a behavioral change. Furthermore, with a larger dataset, such outcomes can be of interest to tourism stakeholders which could increase their commitment and efforts towards environmental education programs. Sound environmental management practices can enhance competitiveness associated with travel destinations, and the destination commitment to the environment can influence the potential for sustained market competitiveness (Hassan, 2000). Future research should achieve a more robust sample size, focus on targeted approaches to analyze the follow-up retaining of Knowledge and also analyze whether such motivation to engage in pro-environmental behaviors leads to environmentally responsible actions and behavioral modifications, with tangible positive effects on the environment.
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Choose the correct answers:

1) Corals are sturdy organisms.
(] True MX{False []JDon't know
2) Corals are:
[] Plants XAnimals [JMinerals [ ]Other [] Don't know
3) Stony corals get most of their nutrition from the:
ESymbiotic algae [[] They don't feed, are plants [ ] Sand
[[] Plankton floating in the water []Don't know
4) The shark is a:
DX Fish [JMammal  []Other []Don't know
5) The turtle is a:
[]Fish XReptiIe [] Amphibious [_]Don't know
6) The spiny starfish is dangerous for coral reefs.
[:I No, never XYes, but only if it is very numerous
[] Yes, itreleases a toxic substance D Don't know
7) Coral reefs are threatened by: Choose all correct answers.
Sea water acidification Sea water warming [] Strong marine currents
[] Big marine predators (such as sharks) Free boats anchoring
Pollution Hurricanes D Don't know
8) Today, the coral reefs condition is:
[] Excellent, practically in virgin condition [JVery good, just few areas are suffering
[] Getting better In danger, large areas are threatened by climate change and
local anthropogenic stresses
[] In danger, surely they will disappear in few years [] Don't know
9) The parrot fish feeds on:
[] Coral polyps [[]Little invertebrates that live in the sand
xAlgae []Don't know
10) Snorkelers and divers can damage coral reef organisms by: Choose all correct answers.
xTouching a moray eel Feeding them to see them closer
Moving sand during finning Touching corals []Don’t know
11) Divers and snorkelers, by touching corals, damage them.
D No, in fact they scare off their natural predators |:] No, they don't interfere in any way
Yes, they make them more susceptible to diseases [] Yes, but only if they collect them
[] Don't know
12) Your position in the water, during snorkelling or diving, could severely damage corals.
xTrue []False []Don't know
13) Feeding fishes is wrong. Choose all correct answers.
E] No, it allows weak organisms survival
Yes, it changes their behaviour and diet
D No, it lets to see fishes closer
xYes, they can't digest some foods

[] Don't know

14) It is wrong touching big marine organisms (moray eels, turtles, dolphins). Choose all correct answers.
[:] No, they enjoy XYes, it removes their proctective mucus XYes, they are scared
[] No, if the are big [JDon't know

15) To buy souvenirs or collect organisms coming from the coral reefs (shells, star-fishes, etc.) is dangerous
for the coral reefs.

XTrue []False [JDon't know
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