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Introduction

The study of peoples’ perceptions and attitudes towards the effect we have on the environment varies from person to person. Many people think CO2 admissions in excess are causing Earth to progress towards Global Warming. However, many people also think the converse that Earth is following a natural cycle. 

Why have both these opposite theories formed and how did they come about?  These two questions are the basis of our study. We tested whether or not a person’s scientific knowledge would affect their ability to comprehend that the environment is progressing towards an uninhabitable place. Through a survey we were able to determine if there was a correlation between the ability of the subjects to correctly answer scientific questions and their attitude towards the environment. 

We are not the first to conduct a study of this nature. In are paper we presented four other studies that suggest why people have different attitudes toward the environment and how they came to be. Age, gender, and ethnicity can all be factors as to why the studies below concluded different results.     

Background

Many efforts have been made by educators to develop environmental education programs that address students’ knowledge, attitudes, and action concerning environmental issues.   In Roy Ballantyne, John Fien, and Jan Packer’s journal article, six environmental education programs were investigated involving 284 students in Queensland schools from Grades 5-12.  The students and parents were interviewed regarding their opinions about the program, the program’s influence on their environmental learning, and the nature of discussions between the students and their parents.  Improving and increasing adults’ environmental knowledge, attitudes, and behavior can be done if young people act as catalysts of environmental change among the adults in their community.  Environmental education research proves some evidence that the young today can positively influence their parents’ environmental awareness and actions.  However, little is known about how much students talk to their parents about their experiences in environmental education programs and their attitudes towards the issues in the environment today.  Some preliminary findings indicate that students do share their environmental knowledge with their parents and that environmental education programs encourage this sharing.  

As mentioned before, six environmental education programs were studied, including formal and non-formal programs involving primary and secondary students.  The programs addressed a variety of issues and used different academic approaches, such as hands on activities or student data collection.  From the nine schools, a total of 284 students, 192 girls and 92 boys, completed the questionnaire they were given.  Of the nine schools, four were private schools, five were state-government schools, and two were located in the inner city, five in the suburb, and two in rural locations.  The students were given a questionnaire for their parents to complete and 177 responses were received and 117 agreed to be interviewed, 78% of them being female.  

Data about students’ and parents’ knowledge, attitudes and behavior, the quality of communication between the members of the family, students’ enjoyments of the programs, what they learned from the program, and how much they discussed these things with their parents were things that were collected for this study.  Students were asked to provide short answers to what they had learned from the program, what parts made them want to change, and if they had discussions at home about the program.  Parents were asked if the environmental education program had a change on their child’s behavior or attitude.  Then parents were asked for their viewpoint of how much the students discussed the program and what factors may have triggered such discussion.  This analysis was done in 3 stages: grouping similar responses into categories, defining the distinctions between categories, and reclassifying responses according to the categories as defined.  

Students’ responses to questions were analyzed according to the types of learning they described.  95% of students reported having learned something from the program, but more importantly 32% reported that they changed their behavior as a result of being in the program.  Students discussed a variety of things that they learned such as facts, skills, approaches to solving environmental problems, and new attitudes that lead to changed behaviors.  In total, 82% of parents stated that they noticed some degree of change in their children.  They said that their children were more aware and interested in environmental issues (61%) had changed their attitudes toward environmental issues (19%) or had changed their behavior in some way (22%).  The student’s responses gave insight to what aspects of the programs influenced their learning the most.  Testing and monitoring the water and air quality in the local environment contributed to 27% of the students’ leaning.  19% students said that the discussion of information about environmental issues is the second most important influence.  18% of students said environmental experiences such as planting trees has helped raise their awareness and influence their attitudes.  10% of students reported that involvement in group projects had an influence on their learning.  46% of students didn’t respond to the follow up question on what influenced their learning the most.  Parents noticed the importance of focusing on a local issue so they encouraged their children to take positive action in the local environment.  

Overall, 73% of students reported having discussed the program with their parents at least once; in most cases, they had discussed it more than once.  The frequency of the program discussion was quite high, but the nature of this discussion varied widely.  19% of students described the program without sharing any information that might be meaningful to their parents’ environmental behavior.  26% shared environmental information with their parents.  Finally, 28% of students discussed with their parents actions that could be taken in the community or at home.  Approximately half of the students in the six environmental education programs took home some kind of message to their parents and discussed actions they would do to help the environment.  Parents had also been challenged to changed their everyday actions and attitudes.  

In particular, parents said that much of their discussion with their children had happened as a result of projects that students were required to do.  Many of the parents helped their children with research and discussed the project with them.  Parents also reported that some discussion was from the students’ participation in uncommon events; they said that their kids tend to discuss things that they don’t usually expect in class.  However, some parents suggested that discussion arose because of unusual occurrences, such as the newspaper interviewing students or field trips to rivers.  Many parents said that the duration of the program was a significant factor in parent-student discussion.  

The findings of this study are encouraging because they demonstrate that students can and do share their learning and environmental attitudes with their parents and that they can bring change into the everyday household routines.  This is an encouraging study because this change occurred across a range of environmental programs involving students from a variety of age groups and schools.  Hands-on activities have a powerful influence on students’ interest in environmental problems; these are the students that are likely to share their concerns with the community.  The finding that about half of all students who participated in this program take a message about environmental issues home to their parents affirms the power that students have to influence the attitudes and behaviors of the community.  While this is an encouraging experiment, it is also questionable because the participants used were young children and they may be more open and inclined to new ideas.  

A second study in Greece also showed that students’ attitudes are dependent on their education. Greek pedagogical students’ attitudes towards environmental education in Greece are very important because these students represent future teachers who will affect the success of environmental education in schools.  The authors Kyridis, Mavrikaki, Tsakiridou, Daikopoulos, and Zigouri used a questionnaire to record pedagogical students’ attitudes towards environmental education.  In short, the findings of this study show that pedagogical students have not only realized how important environmental education is in primary education but have also been informed to the environment and the issues involved.  The factors that may influence someone’s views on sustainability are: knowledge, background, experience, perception, values and context (Filho 2000).  Therefore, studying sustainability in higher education may be considered the last chance students have of coming into contact with this concept.  

In Greece only a few universities offer specialized courses in environmental studies.  Most of them do not offer any courses on sustainable development.  Instead they offer courses on solving environmental problems with technological support.  Therefore a great amount of Greek university students have never attended a course in general environmental study (Skanavis, 2002).  Even if students have attended a course on the environment, it has been proved that such courses were not sufficient to alter their attitudes towards the environment or to force them to show more responsible behavior (Morrison-Saunders, 1998).  In Greece only seven university departments offer education in fields related to the environment and natural resources.  Environmental education in higher education should become the key to the preparation of all future citizens, they should know the economic, political, social, cultural, technological, and environmental factors involved in sustainable development (Sterling, 1992, p.2).  Particular emphasis should be laid on students within the Faculties of Primary Education that they fully understand the principles of sustainability so that they will be capable of effectively teaching them to their future students.  In Greek Primary and Secondary Education, although environmental education is proposed in the curriculum, it still depends on the educators’ will to be applied.  

After almost twenty years since the appearance of environmental education in Greek education, researches can investigate the attitudes of teachers in both Elementary and Nursery schools towards the factors that determine the nature and application of environmental education at school.  The application of environmental education is left to the teachers, they are not forced to carry out projects and not punished if they don’t.  So much of the environmental teaching depends on the intentions of the teacher.  The aim of this research was to record the views and attitudes of future Elementary and Nursery School teachers towards these factors: (1) Practical issues that limit the development of environmental education.  (2) How effective environmental education is in schools.  (3) The theoretical and practical training of teachers.  (4) The effectiveness of the university courses.  (5) Teachers’ attitudes towards the environment in general.  (6) The underlying misconceptions concerning basic environmental and pedagogical concepts.  Through the study, the researchers’ main goal is to find suitable approaches that will offer the possibility to reform environmental education through new research and theoretical data.  

The researchers used a questionnaire as their method to study the students’ attitudes towards environmental education.  The procedure followed in this research is as follows: (1) The researches formulated the objectives of the research.  (2) They formulated a hypothesis.  (3) They conducted preliminary research involving small numbers of students to determine parameters.  (4)They collected the data from the preliminary research.  (5) Initial formulation of the questionnaire and a trial was given to a small number of random students.  (6) Elaborating the answers of the pilot questionnaire.  (7) Redesigning the questionnaire and redistributing it to a different random sample of students.  (8) Explaining new answers and reformulating those particular questions that were found vague. (9) Final formulation of the questionnaire.  (10) Defining its slope.  (11) Collection of the completed questionnaires.  (12) Explaining the answers with statics and charts.  (13) Writing up the study and drawing conclusions.  The sample used in this research consisted of students who study in either the Department of Elementary Education or Nursery Education at the Faculty of Education in Florina.  In total, 172 students participated, 76 from the Department of Elementary Education (58 female and 18 male) and 96 from the Department of Preschool Education (95 female and 1 male).  As a requirement of the study, each person had to attend a six-month course on environmental education.  To record the students’ attitudes towards environmental education, they were given 22 statements in the questionnaire and they were asked to what extent they agreed or disagreed.  The 22 statements were divided into 4 groups which concerned the teaching methodology used by the teachers, the role of environmental education in the curriculum, the objectives and topics, and the relationship between students and environmental education.  

To examine whether significant differences exist in the students’ attitudes according to their gender, department and year of study, whether or not they participated in the extended practical course offered, analysis of variance, and t-test techniques were applied.  The first group consisted of 7 statements concerning the teaching methodology used within environmental education.   The average level of agreement in this group was 25.87(std. 3.02), indicating that students agree to a large extent with these statements.  They also state that the methodology used is clearly defined.  The second group included 8 statements concerning environmental education within the educational process.  Students expressed a strong agreement with the statements in this group because the average level of agreement was 30.44 (std. 3.59).  However their attitudes did differ between those who had attended the extended practical course and those who didn’t.  The third group consisted of 4 statements concerning the objectives and topics covered in environmental education.  The average level of agreement in the third group is 11.72 (std. 2.32) meaning that students’ agreement with these statements is relatively high.  T-tests reveal that attitudes on the topics did not differ according to gender, department of study, and participation in the practical course.  Three statements concerning studying environmental education in undergraduate courses are included in the fourth group.  Students appear satisfied with the studying of these courses since the average level of agreement with the statements is 10.54 (std. 1.56)

The results of this research help us to ascertain that the majority of the university students who took part in it have already developed a positive attitude towards environmental education and have formulated particular views about how it is applied in Greek schools.  The results are satisfactory as they show a positive attitude towards environmental education.  The attendance of only one course on environment has had positive effects towards a change of pedagogical students’ attitudes.  Today’s students should be taught using such methods that will introduce them to interdisciplinary and creative cooperation, to modern technology, to inter-cultural communication, to economic development, to environmental morality, and so on (Jenks-Jay, 1995).  Universities should either include courses covering environmental issues in their curriculum for all students or develop a general education program that has environmental education incorporated into different courses (Wilke, 1995).  It is of crucial importance to inform and sensitize all students in higher education as they will play a decisive role in the near future in the formulation of both an attitude and a policy towards the environment.  Although these findings are encouraging, they can viewed skeptically because the sample of students used had already had an exposure to environmental education, so we must not totally rely on these results.  


However, some studies show that even with environmental education students may still not form the appropriate attitude towards the environment. During the school year of 2004-2005 N.J. Smith-Sebasto and Lisa Cavern produced a study that would test if activities with environmental education would increase a student’s attitude towards the environment. Sebasto and Cavern used New Jersey students from 82 different schools from grades four to twelve. The students attended that NJSOC for 3 days and 2 nights. Along with the education provided to the students some of them received a pre-trip activity, post-trip activity, or both. Sense Sebasto and Cavern were not able to use a random sample they used seventh grade students from NJMS as a convince sample. This group of students was expectable because it was an intact school group. NJMS sent students to the NJSOC every year for 3 days and 2 nights. The students from NJMS were split up into four groups. Each group concieded with a level of activity and education. So the first group only attend the NJSOC program. The next two groups went to the NJSOC program and had either a pre-trip or post-trip activity. The final group attended the program and participated in a pre- and post-trip activity. 


Sebasto and Cavern had three null hypothesis for each of the four scenarios. All of the hypotheses were tested using the one tailed p-values because the Alternative Hypotheses were one directional. The students who only went on the NJSOC trip were given a pre and post-trip test regarding Environmental adaption, trust, and pastoralism. The Null Hypothesis for each of these tests was that pre-test minus the post-test would equal zero. Using the one tailed p-test Sebasto and Cavern found that there was not a significant difference between the pre-test and the post-test for the students who only went on the NJSOC trip. The same was true for the students who only participated in the pre-trip activity or the post-trip activity. This means for the students who participated in the program only or the pre or post trip activity and the program did not gain a more trust in the environment, more desire to live in a non-human dominated world, and a greater concern for the use of human technologies and their effects on the environment.  


There was also a fourth group of kids that attended the NJSOC program and had both a pre-trip and post-trip activity. These students were given the same pre and post-trip test as the students in the other three groups before them. The students also went through the same program with no differences other then the activities on either end of the program. Sebasto and Cavern set the same Null Hypotheses as the other three groups of students. The p-tests done on the means of the students’ tests showed that the students’ attitudes towards the environment increased, but their trust in the environment and pastoralism toward it were did not have a significant change. 


In the discussion, Sebasto and Cavern, suggested that their was virtually no change in the pre-test and post-test because children and adults have preconceived theories of environmental issues which are non-scientifically based.  They cited an experiment done by the Environmental Education and Training Foundation when they stated that children and adults have non-scientifically based ideas of the environment, but Sebasto and Cavern added that the students at the NJSOC program incorporated new knowledge into their preconceived idea. The data analysis suggests that their opinions didn’t much change unless they were given extra activities and more chance to think about the environmental issues. 


No true conclusion was found, but Sebasto and Cavern can say with some certainty that with more and more activities the children will be come more concerned with how they treat their environment and have a greater affinity for it. They think that maybe because the students were not well prepared to be in the out doors with all the mosquitoes and rugged terrain they emerged from the program with poor attitudes toward the environment. Regardless, there is hope that is a lot of education a significant amount of people can increase their attitudes towards the environment. 


Researchers was also done at the Yale University Law School to determine how rational the public opinion is of environmental change. They described irrationality as “antagonism between an agent’s goals and the decision-making capacities that the agent uses to attain them.” (Slovic, 2) To study the irrationality of the public they used a theory called the Public Irrationality Thesis. If the resultes from their survey show that people with higher math and science knowledge have a higher concern for the environment then the Public irrationality Thesis will be accepted. 


They used three theories to describe their Public Irrationality Thesis (PIT). The first was the scientific literacy theory. The theory states that skepticism about the environment progressing towards destruction is due to lack of scientific knowledge. The other theories are known as the bounded rationality theory and the cultural cognition theory.  The bounded rationality theory states that people are unable to process abstract risks of the future because we use rapid visceral judgments in decision-making.  The cultural cognition theory works off of this saying people form perceptions of risk based on those around you. Sense most people processes thing without being able to account for abstract risk and most people form their opinions based on those around them the general conclusion would be that people don’t see the environment problematic, unless they have done extensive research. 


To test the PIT a survey was given to a large group of adults throughout the nation.  They were asked to answer math and science questions that weren’t particularly hard. After they answered math and science questions they rated their perception on the risks of climate change on a scale from one to ten. The average rating was 5.7 and had a standard deviation of 3.4.  


If the data corresponds to PIT then we assume that with an increase in scientific knowledge there should also be an increase in your perception of the risk of climate change.  However, the results showed the opposite happened. Instead people with higher scientific intellect had a lower perception of the risk of climate change. 


Sense the PIT does not hold true empirically the researchers of Yale presented other reasons as to why people create clashing views of the environment. It seems that people form their opinion based on their culture. Weather their opinion is rational or not needs to be answered on two different levels. The first level is the individual level. People will chose the path that will bring them closer to their goals. For example; it is cheaper to heat your house with oil. The environmental friendly option would be to use solar panels, but how many people can afford that? Most people will continue to use oil because the investment is to great. There is also collective welfare component. People tend to look at who is presenting the information about the climate and how that can affect themselves and others. When looking at this aspect they tend to look for what the presenter is trying to maximize. It is a security and trust issue. If this is over stated it can become irrational. Most of the time people do over state this and turn hard facts into opinions. 

Holy Cross Survey Description and Analysis

To supplement the research, we analyzed the statistics that another group collected on how much education effects a person’s attitude toward the environment.  The group sent out a survey that closely modeled the survey used in the study conducted by Yale that was discussed above. First a series of questions that assessed the person’s math and science knowledge were asked. Then the person was asked to rate the risk of a number of environmental issues, such as global warming and overpopulation, on a scale of 1 to 10.  Forty-one students took the questionnaire, which was sent out by email to all the residents of Mulledy. The data was analyzed by comparing the number of correctly answered math and science questions with the sum of the ratings of risk on each environmental issue. 

After the data was collected, the first step in analyzing the statistics was to create a list for the number of correctly-answered math questions for each student, a list for the number of correctly answered science questions, and a list for the number of total correct answers. By comparing all three of these data sets to the total risk rating that each student gave to environmental issues, we could examine if a good science education, a good math education, or a combination of the two contributed to a more environmentally conscious attitude. We also compared the total correctly answered questions to the perceived risk for each environmental issue separately. We analyzed the relationship by plotting an x versus y scatterplot, with the x-axis being the number of correct answers and y being the number of total risk rating points each person gave. A regression line was fit to the data, and the slope of that line was used as a correlation constant that could be analyzed further. The graphs below show results of the survey in this format.
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The null hypothesis we used to analyze our results was that math and science knowledge have no effect on the risk perception, so the slope of the regression line is 0 (H0: m=0). The alternative hypothesis was a student’s math and science abilities do have an effect on the perception of risk of different environmental issues, so the slope is not 0 (Ha: m<0 or m>0). To decide whether the null hypothesis should be accepted or rejected for each comparison, Excel computed p-values for each graph. If the p-value was less than .05, we rejected the null hypothesis. This said that there was a 95% chance that the math and science abilities did in fact affect a student’s views on environmental issues. In the above graphs, only the first one (which compared the total correct math and science answers to the total risk perception) had a positive slope and a small enough p-value that we were able to reject the null hypothesis. The table below shows the results of other comparisons as well as the ones shown in the graphs above, such as each individual environmental issue. The table includes the two sets of data that were compared, the regression line that was fit to the data, the p-values for the data, and whether or not the null hypothesis can be rejected. This said that there was significant evidence to suggest that math and science literacy have a direct correlation with the amount of perceived risk of environmental issues. 

	Comparison
	Regression Line
	p-values
	Accept or Reject Null Hypothesis?

	Total Correct Math and Science Questions vs. Total Risk Perception Points
	y = 2.3853x + 42.209
	0.047668549
	Reject

	Total Correct Math Questions vs. Total Risk Perception Points
	y = 3.1139x + 49.076
	0.054741088
	Accept

	Total Correct Science Questions vs. Total Risk Perception Points
	y = 1.7292x + 53.999
	0.384474722
	Accept

	Total Correct Math and Science Questions versus Perceived Risk of: 

	Climate Change
	y = 0.8047x + 0.6607
	0.001388862
	Reject

	Air Pollution
	y = 0.5315x + 2.91
	0.008989977
	Reject

	Deforestation
	y = 0.4065x + 3.285
	0.061140639
	Accept

	Nuclear Waste
	y = 0.2995x + 4.4939
	0.098835622
	Accept

	Overpopulation
	y = 0.1554x + 6.0199
	0.508817856
	Accept

	Water Pollution
	y = 0.1054x + 6.1699
	0.607774812
	Accept

	Food Scarcity
	y = 0.2577x + 4.7502
	0.256733488
	Accept

	Desertification
	y = -0.2977x + 7.9304
	0.129907604
	Accept

	Carcinogens in the Environment
	y = 0.1161x + 6.1096
	0.553366691
	Accept


In order to analyze the data we had to assume that the survey was given to a random sample, and that the results followed a normal distribution curve. Although the testing helped to supplement our study of others’ research about environmental education, it should not be relied on alone as a source of information because there was a significant amount of room for error in the study. Some of this room for error was caused by a relatively small sample size, since only forty-one students took the survey. The assumption that the survey was given to a random sample an also be called into question because the survey was sent out to residents of Mulledy Dorm, whose residents are in either the Natural World or Core Human Questions cluster. Students in the Natural World cluster may be more prone than students in other clusters to perceive a high amount of risk with environmental issues. Altogether, though, the survey did give us some insight into how much a student’s math and science literacy affects his or her views on the environment. 
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Article: 

The Tragedy of the Risk-Perception Commons: Culture Conflict, Rationality Conflict, and Climate Change
     
     We will be using The Tragedy of the Risk-Perception Commons: Culture Conflict, Rationality Conflict, and Climate Change to look at a previous study that addresses the same question we are attempting to collect evidence for in our survey. The article is about a study on whether limited knowledge in the sciences and statistical analysis result in the inability to assess the risk of climate change. This article uses the evidence they collected to suggest that greater scientific literacy and numeracy is associated with greater cultural polarization. People predisposed by their values to dismiss climate change are even more dismissive as their science literacy and numeracy increased; while people who are predisposed by their values to be concerned with the environment become more concerned as their scientific literacy and numeracy increases. We will use similar methods for creating a questionnaire for students at Holy Cross to measure scientific literacy and numeracy and environmental awareness that the study in this article used. We will also use the study as a comparison point for our survey, to see if the results were similar or if they follow a different trend. 


Article: 

Program Effectiveness in Facilitating Inter-generational Influence in Environmental Education: Lessons From the Field

     This article draws conclusions about a study conducted using surveys of students and parents of students who had participated in an environmental education program. The students, ranging from age 9 to 15, were surveyed before and after they participated in environmental education programs. We will use the results of this study to supplement our research about the effect that education has on environmental awareness. This will not be a main source, since the education the students received was only on the environment (not other sciences or mathematics) and since the age of the students is younger. However, it will give insight into how education affects the students' opinion of the environment and climate change. 


Book: 

Meltdown

We will be using the book Meltdown to draw facts about the environment. The book presents how the environment is changing and a estimated idea of where our environment may be in the future. We will use this book to see how much information our subjects know about the environment. To get an idea of the subjects knowledge we will ask they questions from the book and compare that to what classes they take, and have taken, during their college career. 

Article:

Effects of Pre- and Posttrip Activities Associated With a Residential Environmetn Education Experience on Student’s Attitudes Toward the Environment 

The research done in this article shows that students who had a pre and Post environmental activity trip had more concern for their environment.   We choose to look at this article so that we could make comparisons to our own work that is looking if environmental education, or any science-based education, will change how a person cares for their environment. Their data suggests on a short-term scale, education about the environment will change a student’s attitude towards the environment. We are hoping that our survey analysis will show the same results. 

Book:

Quantitative Reasoning and the Environment

One of our sources will be our text book Quantitative Reasoning and the Environment by Greg Langkamp and Joseph Hull.  Our book has numerous formulas and explanations for how to use statistics to explain research.  Since our project has to do with the correlation between the math and science courses a person takes and their environmental knowledge, much of our data from our survey/questionnaire will need to be organized in a way that others can study and comprehend.  We will be using many of the applications we used in class such as standard deviation, mean, medina, mode etc .

Article: 

An Analysis of Attitudes of Pedagogical Students Towards Environmental Education in Greece

We will be comparing and analyzing an article by A. Kyridis, E. Mavrikaki and H. Tsakiridou.  The article is titled “An Analysis of Attitudes of Pedagogical Students Towards Environmental Education in Greece.”  The researchers used questionaires to review and record student’s attitudes toward environmental education.  The results of this research show that pedagogical students have not only realized the importance of environmental education in primary education but have also been sensitized to the environment and the issues involved in this.  The article gives charts and data from the researcher’s research which will be helpful to compare our data to.  

