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Abstract:

Conservation education is becoming increasingly important as the environment is in growing danger.  As technology advances and humans become more concerned with convenience, conservation is getting moved to the back burner.  It is important to encourage positive attitudes towards conservation issues, and one way to achieve this is through educating children about the environment and the consequences of our actions.  We decided to conduct a field trip in which 6th grade students would have the opportunity to spend the day in the DePauw University Nature Park learning about environmental education issues.  This field trip is aimed at teaching the students about the DePauw University Nature Park and incorporating current conservation issues into the lessons.  We also employed simulation games and other interactive activities to promote retention and positive attitudes toward the lessons.  After the field trip, the students displayed increased test scores (pre- and post-tests were administered) as well as demonstrated positive attitudes towards conservation biology on an attitude survey.

Introduction:


Conservation issues are a growing concern as the actions of humans are continually depleting species richness, biodiversity, and nonrenewable resources.  In the chapter entitled “An Agenda for the Future” from the Conservation Biology text, Primack discusses what conservation biologists should focus on in the future.  Primack mentions that “Conservation biologists need to reach a wider range of people through speaking in villages, towns, cities, elementary and secondary schools, parks, and neighborhood gatherings.  Also, the themes of conservation need to be even more widely incorporated into public discussions” (Primack 2002).  Speaking to the entire public and educating them on pertinent conservation issues and will hopefully help to create positive attitudes among the public.  However, it is difficult to change the current habits of adults in order to promote more conservation friendly actions.  In class, we discussed many small changes we could make in our lives that could help conserve resources; however, even though we are pretty well educated in conservation issues, we still have not made many of the changes.  Being educated on the topic of Conservation Biology seemed to increase consciousness but not actively promote a change in current behavior.  After discussing what some of the reasons for continuing current practices are, we came to the realization that much of it stems from the following reasons: laziness, not seeing immediate positive results, and cost.  


It appears as if targeting adults is tricky since they have already established practices that are often difficult (or seemingly difficult) for them to change.  Perhaps targeting a younger generation will help promote positive conservation attitudes through increasing environmental education at a younger age.  If the children have an appreciation for conservation, then hopefully they will display conservation friendly behaviors when they are older.  Primack mentions that conservation biologists should “make a special effort to talk to children’s groups and to write versions of their work that children can read” (Primack 2002).  Until now, there has been a lack in environmental education for youngsters.  This is due to a variety of reasons, but most commonly, it is due to a lack of interest and attitudes on the part of elementary teachers who are not as familiar or confident with environmental science (Littledyke 1993).  With growing interest in environmental education, the attitudes of many teachers has changed and there has been growing interest in teaching environmental science to preservice teaching students (Bennett and Heafner 2004).  Once positive attitudes are stimulated in the teachers, then enthusiasm for conservation will hopefully be implemented in the minds of their students.


However, finding the most effective way to stimulate enthusiasm in the students is also another roadblock.  What is the most successful way to promote retention of conservation education as well as make students care about conservation?  It seems that sitting in a classroom teaching students may not be the best way because many conservation lessons are better learned if they are applied, so why not move the classroom outside (McLean 1973)? After all, the goal of the lesson is to hopefully stimulate positive attitudes in the students.  Giving the students a problem in which they have to formulate a solution on their own promotes retention as well as enthusiasm for the topic and creating simulation games is a good way to do this (McLean 1973). They have shown be effective because the students are directly responsible for coming up with a viable solution to the conservation issue presented to them (McLean 1973).  A good way to incorporate simulation games into an environmental science lesson may be in the form of a field trip.  Bennett and Heafner (2004) researched the success of a Field Day for elementary aged children in teaching environmental education.  The Field Day proved to helpful for the students, preservice teaching students, and inservice teachers because it kept the students involved and active but also gave the preservice and inservice teachers new ideas for how to approach environmental education (Bennett and Heafner 2004).


For our project, we decided to combine many of the concepts discussed in past research articles to create a field trip combining both simulation games and an outdoor classroom.  By doing this, we are hoping to target a younger generation (in this case, 6th graders) in order to hopefully stimulate an awareness of conservation/environmental issues in the students.  Our goal is to teach the 6th graders about different aspects of conservation biology in a way to promote retention of the subject matter of our lessons as well as to determine if the students demonstrate an appreciation for conservation.  Our hypothesis is that after the 6th graders have participated in a field trip led by DePauw University students, they will learn and retain knowledge about conservation and environmental science as well as demonstrate an appreciation for conservation-related behaviors.

Methods:


In order to test our hypothesis, we had to devise a pre- and post-test in order to gauge whether or not the students learned anything while on the field trip.  First, we planned which lessons and topics we wanted to discuss with the children.  We decided to focus on erosion, soil compaction, food chains, energy distribution, succession, mining, air pollution, tree age, and trees.  We formulated eight questions applying to these lessons and compiled them into a test.  This test was administered before and after the field trip.  


The students were divided into four groups with three DePauw students leading three of the groups, and Dr. Dana Dudle leading the fourth.  Additional DePauw student volunteers were available to shuttle the students between groups and to aid the group leaders with keeping the students focused and attentive.  At the start of the field trip, the students were given booklets containing worksheets pertaining to each of the stations.  They were responsible for filling out and answering the questions in the booklet.  The students were in each station for approximately 30 minutes.  The stations varied in content. The first station discussed air pollution, global warming, and tree age; the students were led on a walk along the Rim Trail in order to encourage participation during the lesson. The second station involved succession and mining, and the students were led to the Quarry Bottom for an interactive lesson.  The third station discussed soil erosion and compaction; a soil compaction model was constructed and used to show the impact of soil compaction on water filtration.  The fourth station discussed food chains, animals found in the Nature Park, and energy distribution; a simulation game was played at this station to show the flow of energy as you move up the food chain.  Each station incorporated either a hike, an interactive model, or a simulation game to encourage participation and attentiveness. The students were given a break between the second and third station for a snack, and they had lunch at the end of the fourth station. 


The pre-test was given to the students a week before the field trip, and the post-test was taken a few days after the field trip.  The tests were administered by the 6th grade science teacher.  To evaluate if the students demonstrate an appreciation for conservation and environmental science, they were given a survey of attitudes on the day of the field trip (later that afternoon).  This survey was also administered by the same teacher.  


The tests were able to be easily graded because each question had a definitive right or wrong answer.  There were three fill-in-the-blank questions (with only one correct answer) and the rest of the questions were multiple choice.  The fill-in-the-blank questions were slightly more difficult to grade because the answer choices were primary producer, primary consumer, and secondary consumer.  If the student answered the question partly correct (i.e. wrote producer and consumer in the correct blanks or wrote primary and secondary in the correct blanks), the student was given half of a point instead of a full point for the answer. The students were asked to write their names on the tests in order to match the pre-test with the post-test for grading purposes.  The results of the pre-test and post-test scores will be illustrated graphically and through percentages in order to gauge the results of the field trip.  The conservation surveys will be analyzed on a 5-point Likert Scale-- strongly disagree (-2), disagree (-1), no opinion (0), agree (1), strongly agree (2)-- in order to determine the overall feeling of the students towards conservation.  

Results:


The results of the pre- and post-test are illustrated graphically in Figure 1. 

[image: image1..pict]Figure 1:

We were interested in assessing how each question varied between the pre- and post-test.  From Figure 1, it is evident that the students had some previous knowledge before the field trip.  There are some discrepancies concerning some of the questions, but this will be discussed later in the paper.  Overall, Figure 1 demonstrates that the test scores did increase after the field trip for each question.  


In order to assess improvement at all skill levels, a scatter plot graph was composed using the test scores of all the student (Figure 2).
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From Figure 2, it can be seen that the test scores improved at all skill levels.  The R-value for this scatter plot is 0.453 indicating that there is a correlation (a paired analysis of the pre-test and post-test scores was conducted to find the R-value).  


The survey data was graphed question-by-question as well as answer-by-answer in order to see the range of attitudes per question (Figure 3).
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The answers from the survey were positive (the average overall response was a 1.4 on a scale of 2).  This indicates that the students have positive attitudes towards conservation biology.

Discussion:


In Figure 1, it can be seen that the students learned some of the subject matter before the field trip because there was only a very slight increase in the scores between the pre- and post-test; for instance, Questions 2, 6, 7, and 8 did not increase much between the pre- and post-test.  However, Question 4 demonstrates that the students did not previously know the answer prior to the field trip.  The food chain simulation game was played during the lesson associated with Question 4; this shows that the simulation game promoted retention of knowledge for the students as discussed by McLean (1973). Test scores for Question 5 are low because this question was not discussed during the field trip, and the students did not learn about it prior to the trip.  


In Figure 2, it is evident that the students increased test scores despite their skill level.  Students who scored very poorly on the pre-test still scored higher on the post-test (even if it was not a good score); conversely, students who scored well on the pre-test still improved on the post-test.  Overall, the scores between the pre- and post-tests did not increase a large amount, but this increase is significant (p < 0.001).  Also, the variation between the pre- and post-test is more significant than the scores within the pre- and post-tests because the t-value is -6.916.  The t-value is negative because it was derived from the total pre-test score minus the total post-test score.  The results of the pre- and post-tests support our hypothesis that test scores will improve after the field trip.  


The survey responses also strengthen the hypothesis that the students will demonstrate an appreciation for conservation biology after the field trip because the average collective response on the survey was a 1.4 out of 2 (2 being the most positive).  The survey results also had a larger sample size than the test score results because one of the classes was not administered a post-test.  Overall, the answers were overwhelmingly positive.  There were a few questions that were not as positive as others, and we are unsure as to why this is.  For instance, the students were more reluctant to do other things than recycle to help preserve the environment as well as tell their friends and family about their conservation knowledge.  Some possible explanations for this could be that they do not know what else to do besides recycle, they may not be as excited to share any information with friends and family because it is not “the cool thing to do,” or they may have positive attitudes towards conservation but they may not want to put anything into action (for the same reasons we, as a class, were reluctant to change our actions).


This project is extremely relevant to conservation biology because it is focused on promoting conservation sentiment.  In Chapter 22, Primack (2002) discusses how it is important for conservation biologists to also educate people—particularly children.  Primack discusses how conservation biologists should speak out about conservation issues to a wide range of people in a variety of places.  Our project focuses on getting the message of pertinent conservation issues out to the 6th grade students, teachers, and parent chaperones of Greencastle Middle School.  We are employing the education concept presented by Primack (2002) through this field trip.  Educating the students about their own ecosystem (the Nature Park) and how their actions are affecting this environment will hopefully help to show them that there is something they can do to help preserve this area, and subsequently, a larger area (the environment).  Educating the children at a younger age while they are still growing and developing habits will encourage them to develop conservation conscious habits.


The results of this paper can be used to plan more effective conservation lessons for elementary-aged children.  Question 4 on the pre- and post- test appeared to have the most improvement and it is also the question associated with the simulation game.  Simulation games and interactive lessons appear to be valuable learning tools for students; this is evident from our results of this paper because we incorporated games and interaction into our lessons.  Including environmental education into the elementary curriculum is important and should be considered in the future.

Appendix:

Document 1: Pre- and Post-test

DePauw University Nature Park Informational Survey

1. [image: image4..pict][image: image5..pict]In this example food chain, label the primary producer, primary consumer and secondary consumer.
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__________________   ______________________

  ___________________

2. Which of these organisms above has the least amount of energy in this food chain?

a. Rabbit

b. Wolf

c. Carrot

d. They all have the same amount

3. The primary succession of a habitat begins with ________ ?

a. Trees

b. Soil

c. No soil

d. Frogs

4. If you do not stay on the trail in a nature park or preserve, what will happen to the soil?

a. Soil compaction

b. Decreased water filtration

c. Erosion

d. All of the above

5. How does deforestation contribute to global warming?

a. Plants produce oxygen 

b. Plants produce carbon dioxide

c. Plants produce Ultra Violet Radiation

d. None of the above

6. How does mining negatively affect an ecosystem?

a. Increased erosion

b. Increase in old growth forests

c. Increased water filtration

d. Increased plant growth

Document 2: Conservation Survey

Conservation Survey

For each idea, circle one of the following opinions that best represents your feelings.

1.  Conservation of the environment is important.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

2.  Deforestation has a negative impact on the environment.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

3.  The extinction of animal species should be prevented.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

4.  The extinction of plant species should be prevented.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

5.  People should conserve energy.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

6.  Habitat destruction is a problem that needs to be addressed.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

7.  I will do more than recycling to preserve the environment.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

8.  I will tell my friends/family what I learned today.

Strongly   Somewhat 
 Have no opinion  Somewhat
  Strongly 

Agree
     Agree


      Disagree
  Disagree

Lesson #1: Air pollution, Trees, Deforestation, and Global Warming

First, I asked the students if they knew what air pollution is and what chemicals compose it.  I had them turn to the page on air pollution in their booklet because it contained a chart with the different chemicals, sources of chemicals, and harmful effects of the chemicals in it.  We briefly discussed what kinds of things we have in Greencastle that release these toxins into the air.  We took a walk along the Rim Trail, so the students had an opportunity to see how dense and green the trees are in the Nature Park.  I also taught the students about the cycling of carbon dioxide and oxygen (many of the students already understood this cycle).  We stopped partway through the Rim Trail to stop and talk about deforestation and the effects of deforestation.  The students learned about how deforestation results in habitat destruction and reduced air pollutant filtration.  We also discussed how burning an area of trees can contribute to global warming.  We walked back to our original meeting area and discussed what we can do to reduce our contributions to air pollution.  We also talked about why it is important to plant trees or to avoid cutting down trees if possible.  I discussed how places like the Nature Park are important for our ecosystem.  At the end of the listen, I taught the students how to determine tree age with tree cookies and how the darker bands represent periods of drought, and the lighter bands represent periods of new growth (spring growth).  Each lesson incorporated lots of review with the help of the booklets.
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