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Abstract
Our study was conducted at the DePauw University Nature Park in Greencastle, Indiana to test the effectiveness of interpretive trail guides. On a sample consisting of 98 introductory biology students, the study investigated the impact of environmental education with the interpretive trail guides as a tool for changing attitudes of students toward nature. Conservation biology and human impacts were highlighted in the trail guides and selection of the points of interest along the quarry guide. On the Quarry trail, eleven points were designated and researched for conservation biology relevance and historical significance. Pre and post-surveys, containing 10 identical knowledge assessment questions that can be answered by the use of the trail guide were distributed and divided where half of the students in each class were given trail guides and the other half were given only directions to the Nature Park. After a week, the surveys were collected, and questions and opinions were analyzed, revealing that the trail guide group scored higher on the post-survey than the control group without trail guides and felt that they learned more about the quarry trail. 

Introduction

Conservation biology and environmental policy are becoming a high priority throughout the United States because of the future impact on the economy. Especially on American college campuses, environmental issues and concerns for nature are rapidly growing. Universities are acquiring land for the protection of natural resources and biodiversity at increasing rates (Muller and Maehr, 2000) but the problems in their use of the natural preserves for the practice of academic work and research programs do not foster the ethics of conservation biology, which poses a major concern. Most universities are beneficiaries of lands donated by individuals with their own agendas and certain desires for the use of the land (Muller and Maehr, 2000) where the sense of ecological concern, integrity, and conservation ethics are lost. Along with the universities’ stewardship in ecological value and conservation awareness, students’ attitudes and perceptions on conservation biology and nature are altered. Attitudes among college students range from “biocentric” to “exploitation” to the sense of “stewardship” and also to having concerns for animal rights (Caro et al, 1994). In this study, education was found to increase conservation awareness and cause change in personal attitudes from apathetic views to being concerned for environmental issues.

Education advocates and promotes awareness of the environmental issues and conservation efforts and at the same time allows people to change their attitudes toward the natural world (Caro et al. 1994). The goals of environmental education are listed (Baus 1995) by the Tbilisi Environmental Education Conference in 1977 and state that,

1. To foster a clear awareness of and concern about economic, social, political,

  and ecological interdependence in urban and rural areas;

2. To provide every person with opportunities to acquire the knowledge, values,

  attitudes, commitment, and skills needed to protect and improve the


  environment; and

3. To create new patterns of behavior of individuals, groups, and society as a

  whole toward the environment.”

It is argued that environmental education poses the problem of communication as a barrier that does not effectively reach or address certain audiences and therefore lacks strategy (Ham 1997). Ham (1997) argues that it is necessary to apply the strategy of reaching each audience by marketing and tailoring environmental education to the public’s interest in order to effectively enhance education.

Interpretive trail guides are one tool used to promote education and awareness of conservation issues in nature systems as well as promote tourism in natural environments. To design an effective interpretation program, Caro (1994) states that understanding the learning process to target human behavior is the goal in attitude development and change. Strategies in developing effective trail guides are based on taking sensory information, which is the visual input along the trail, and continuously interacting through learning, to build new perceptions and attitudes (Caro et al. 1994). The system of learning and engaging with the trail and natural environment is the key to environmental education. 

The objective of our study is to make interpretive trail guides for the DePauw University Nature Park quarry trail and to test the effectiveness of the approach of using the trail guides to educate and make college students more aware of conservation issues and human impact. 

The 500 acres of Nature Park land was obtained in 2003 by DePauw University through private donations by individuals and through a long-term lease from Hanson Aggregates, the mining company that previously excavated the site between 1917 and 1977 for limestone (Nature Park website). The intense human impact on the limestone quarry provides the study with the underlying issue of conservation biology and environmental awareness. Primary and secondary succession in the quarry with permanent and ephemeral ponds, wetlands, grasslands, and aggregate rock, give the quarry bottom a diverse representation of a variety of microhabitats (Helm et al. 2) that benefit the environmental information available to the interpretive trail guide. Many facets of the quarry bottom are often ignored at the initial appearance of the site. This allows for the opportunity to reveal the hypothesized change in attitude toward nature and increased knowledge with the use of an interpretive trail guide that will educate students about the interesting environmental issues and biological processes. As the beginning marker and stepping stone for the future use of interpretive trail guides in the Nature Park, we hope this study provides encouraging results to show the effectiveness of the guides for future design to promote education and awareness of conservation biology at DePauw University.  

Methods

DePauw University Nature Park 


The DePauw University Nature Park consists of 500 acres with 7 different trails devoted to educate and serve for the purpose of research, recreation, and reflection (Nature Park website) for the university students, faculty, staff, and surrounding community. The Nature Park is at a walking distance (about 15 minutes) from the university campus, providing the opportunity to study the attitudes of college students toward nature. 

Interpretive Trails


After initial, preliminary observation of the trails throughout the Nature Park, one trail was selected on the basis of trail length, elevation or slope along the trail, visual appearance, greatest human disturbance, scientific relevance to conservation biology, amount of information available, and accessibility to the trail (Trapp 1992). The Quarry trail fit the criteria over the Woodland, Rim, Rail, and Creekside trails. The Quarry trail guides were produced though investigation of the Nature Park website, oral accounts with biology and geology professors at DePauw University, and research through primary literature and other sources on the biological and scientific aspects along the quarry trail. Interesting material and information relevant to conservation biology and environmental issues were filtered from other research to enter into the trail guide in form of short paragraphs at spaced intervals along the trail. The points consisted of initial background and history, then, in the following order, the points were set along the path: limestone rock walls, Eastern Red Cedar, wetlands, Turkey vultures, secondary succession, and the road cutting through the Quarry pond, the Quarry pond, primary succession, temporary ponds, sycamore, and phragmites. The points were designated to capture the interest and maintain a steady pace along the Quarry trail so that understanding and awareness is developed. 

Student Attitudes

Subjects consisted of students from DePauw University who are currently enrolled in lower level introductory biology courses. With a total of 98 students from 4 different classes, students were given an extra credit incentive for participating in the study by agreement of their biology professors. Pre-surveys were handed out after the trail guides were designed and markers were placed in appropriate locations along the trail by the research team during different class periods. After pre-surveys were distributed by dividing the number of participants in half, trail guides were randomly given to one half of the participants and only directions given to the other half, 52 students had trail guides and 46 did not have trail guides. The pre-surveys consisted of background information regarding previous biology classes taken, initial knowledge of the quarry trail, number of visits to the Nature Park weekly, as well as frequency of visits to the Quarry trail. For example, to test previous knowledge, 10 questions were administered in multiple choices. Question number one and three ask, “Which two plant species can be found along the quarry trail?” and “What type of rock is present in the quarry?”, respectively. All questions in multiple choice formats enable us to score the improvement and compare the results. Identical knowledge assessment questions were given on the post-surveys along with opinion questions. The post surveys were given to the professors so that student could access and complete the study to obtain the extra credit grade. 

Data Analysis

The 10 identical multiple choice questions that were asked on the surveys regarding historical and scientific information of the Quarry trail were comparatively analyzed with paired t tests. Paired t test were graphed in order to visualize the effectiveness of the trails by determining whether the students learned from the use of the trail guide. Trail guide versus non trail guide groups were compared by averaging the pretest scores and the post scores for each group to obtain the improvement. One-way ANOVA was used to verify the difference between the pre and post-test scores. The test of homogeneity validated that the assumption for ANOVA were met. Opinion responses at the end of the post-tests were compiled for qualitative analysis and generalized responses to the trail guide and the quarry trail. An example question for the post-survey is, “How would you rate how much you learned from this experience?” this question will be compared by assigning a numerical value to all possible answers which range from 0 to 5. An answer of 5 indicates that the participant learned “very much” and 0 means the participant learned “nothing at all”.

Results

The background information of participants provided on the pre-survey, showed that students in the trail guide group had taken more upper-level biology classes (1.65) as compared to the non-trail guide group (1.4) by a marginal difference of 0.25. 
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The averages of biology classes taken for both groups. Where the higher the score the higher level of biology courses taken, from AP high school biology to upper-level 300 college courses. 

A larger amount of students (total of 26) with trail guides and without trail guides (total of 27), answered option C “often” for the question regarding how often they visit the Nature Park in a week. Specifically, for the Quarry trail, a total of 23 students in the trail guide group (N=52) replied that they visit the Quarry trail “often” and for the same question the non-trail guide group (N=46) 22 answered similarly to choice C, “often”. 
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Figure 2. 

Graph of number of students for both groups that responded to the question, “How often do you visit the Nature Park?” where Choice A was “not at all” to Choice D that was “very frequently”.

For the 52 subjects that used the trail guides, the post-test score improvements revealed a statistically significant difference with a mean of 3.05 (d.f. =1, p<.001) than those without trail guides who scored an average of 1.33 (N=46). The average proportional scores increased with variation between each question.
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Figure 3. 

The average number of correctly answered pre and post-test scores for each group. 
All but one question, which is question number one, revealed a trend of higher scores for the group with the trail guide. For question one, “which two plant species are found along the quarry trail?” the trail guide group was outscored by the non-trail guide group and answered with an average score of 80% on the post-test, with a one point difference between the groups. Question number eight polled higher for the trail guide group. However the average percent of correct answers was relatively low for both groups below 30%. 
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Figure 4. 

Average post-test scores for each question for both trail guide and non-trail guide groups. Highest possible score is 10 out of 10 with 1 being 100 percent correct. 

On a scale of 1 to 5, the average response to the question, “how beneficial was the trail guide?” was 4.06 for students with trail guides. Trail guide students felt that they learned more from the use of the trail guide. In response of the trail guide group to the opinion question, “what did you like most about the trail?”, and “what would you like to see added in the trail guide in the future?”, students responses varied. From specific suggestions for the trail guide design “pictures of all the organisms listed in the guide” to “some history about the quarry”. Most students responded to liking the scenery and relaxing environment of the trail, and getting away from campus. Other responses were found to enjoy “knowing what/where specific organisms and habitats were located” especially the “turkey vultures”. 

Discussion

Limitations and assumptions

A few limitations and assumptions exist in the design of our study that were controlled for as much as possible, such as the availability of time for students to walk the trail, and ability to monitor which students actually go out to the trail and use their trail guides. This problem was significantly more relevant for students without the trail guides because students were aware of the purpose of the study and fairly understood that the post-test would measure the amount of information learned from the use of the trail guide. Question one did not effectively test the knowledge gained and could therefore be ignored because the answers supplied for the question were not complemented by the trail guide and not presented in the trail guide at any point. This was a failure on our part. Appropriate weather conditions also confined the relevance of the data as a result of a weekend of rain and cloudy weather, where the ambience may have been gloomy and different from the days later in the week. Of greater significance, the implications of creating the pre and post survey questions need to be more specifically tailored so that the trail guide answers the question and they are selected to target student learning. Our trail guide design and trail markers were good visual aids for the visitors, however it was suggested by a few students that additional photos may be useful, especially useful for visitors to retain information given by the guide. 

Suggestions for future research

Common trends in the results show that questions with broader concepts such as “the pond in the quarry is shallow because…” as opposed to more specific questions “what type of frog is not present in the quarry pond?” were answered more successfully. Also, a group favorite, the turkey vultures also had a higher post-test question score with a 100% correct response. The turkey vultures were directly appealing to the visual senses of the visitors therefore implanting a stronger impression. Broader concept questions and incorporating or alluring to human senses had higher post-test averages and therefore suggests that future trail guides should employ these generalizations. The study provided the ground work for future research to investigate the effectiveness of trail guides in changing student’s perceptions.

· Are trail guides that are more explicit toward conservation issues more effective in changing visitor’s perceptions?

· How non-biology students or non-science students were affected by the use of the trail guide compared to biology students?

· Will a polished version of the information provided and modification of our study increase the effectiveness of the trail guides to raise conservation concern?    

Did the trail guides increase conservation biology awareness?

The question of whether the trail guide was useful in changing the perceptions of students for the sake of conservation biology is another question that could be answered by evaluating the range of responses in how much was learned, whether they believed the trail guides were beneficial, and what was enjoyed the most about the trail. While these results in general are positive feedback and encouraging data, conservation biology could not directly be tested through this design. By incorporating a question such as “has your perception changed toward nature?” or “now that you walked the quarry trail, would you still consider littering or filling up the quarry with water to make a large recreational lake?”. A large part of conservation biology deals with action and no specific actions were evaluated by the use of the trail guide, however as an educational tool our results support that interpretive and engaging trail guides are successful in increasing the aesthetic affection for the scenery of nature, especially an abandoned quarry bottom.

Relevance to conservation biology


By testing the effectiveness of the trail guides for the Nature Park, grounds are being set for future analysis and promotion of the Nature Park in educating the community on conservation biology issues. Especially since the Nature Park is under primary succession, the effects of human excavation for natural resources can directly be seen in the pit that the mining company has created. As an educational tool, this study can support the notion that interpretive trail guides raise awareness of conservation issues by promoting education through the guides. Whether the trail guide should be more direct and enforcing of conservation biology issues presented in the park, is debated over our guide since we only present human impact instead of action that the visitors could take. A few sentences could have been introduced into the guides to exhibit ways that the visitors could take action in their daily lives for the environment such as recycling and not littering, pulling the invasive species, and so on, but this could seem somewhat drilling. 

The concept of integrating all sciences and disciplines such as ecology, biological diversity, geology, and so on is central to the study in the production of the trial guide. Much investigation over the different interest points along the trail allow for a range of information to be displayed. The definition of conservation biology itself presented in (Primack, 6) Chapter 1 identifies that one of the goals of conservation biology is to investigate human impact on species, communities and ecosystems, this trail guide does exactly that. By making the trail goers aware of the human impact of mining on the limestone quarry, one of the goals of conservation biology is accomplished. As part of the ethical understanding for conservation biology, where humans are stewards of the world, the education of all is necessary to change the attitudes of humans at small levels. The ultimate goal in educating and evaluating the attitudes of students on DePauw’s campus is relevant to proving that our campus is failing and is unaware of their ecological footprint and impacts on the environment.  
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