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ABSTRACT 

The purpose of this project was to promote hands-on Environmental Education at the 

elementary level by developing an extra-curricular environmental teaching club at the 

junior high level. Club members gained confidence (i.e. awareness and knowledge) 

about environmental issues and concepts during club meetings and field trips. Water 

quality testing, birdhouse building, and the making of a mercury contamination map 

helped club members develop teaching skills. 

The activities at the junior high led to Madeline Hunter teaching strategies for elementary 

students addressing elementary science standards for the different grades. Club advisors 

chose to use snakes to develop the standards after choosing peer teachers from the club 

members. The chosen peer teachers researched, developed, and tested lesson plans on 

junior high classes before taking the 'BAD RAP' animal show on the road. 

Prior to the presentation, elementary students were surveyed to determine their attitudes 

towards different animals. After viewing the peer teaching presentation, they were given 

a post survey to establish whether their attitudes about snakes and other animals had 

changed. Post survey results show that the students viewed the 'BAD RAP' animals as a 

needed part of our environment. 
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INTRODUCTION 

The Statement of the Problem 

The goal of this project is to create an environmental teaching club at D. C. 

Everest Junior High dedicated to improving environmental awareness and knowledge of 

elementary students through traveling peer teaching presentations. 

The Subproblems of the Project 

The first subproblem was to develop an environmental club consisting of students 

in grades 7, 8 and 9. 

The second subproblem was to name and develop a mission statement for the D. 

C. Everest Environmental Teaching Club that emphasized commitment to making 

elementary students aware of and knowledgeable about the environment. 

1 



The third subproblem was to develop activities that allowed club members to gain 

confidence on how daily activities influence the environment in a variety of ways. 

The fourth subproblem was to develop a presentation aimed at informing 

elementary students about environmental issues and concerns. 

The :fifth subproblem was to develop a survey that assessed a change in 

knowledge and awareness in elementary students. 

Hypothesis 

The first hypothesis was that a Junior High Environmental Teaching Club would 

be an effective way to gather students that are interested in both the environment and 

teaching. 
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The second hypothesis was that elementary students would learn more and retain 

information longer by junior high students teaching and modeling appropriate 

environmental behaviors. 

The third hypothesis was that elementary teachers would be more willing / 

comfortable infusing environmental education into their curriculum if demonstrated by 

students with a science teacher as an EE resource. 

Limitations 

*The project was limited to student participants in the newly formed environmental 

teaching club at the D. C. Everest Junior High. 

*The peer teaching presentations were limited to the elementary schools located within 

10 minutes traveling time from the D. C. Everest Junior High. {Rothschild, Schofield, 

Weston, and Evergreen} 
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*The peer teaching presentations were limited to 2-3 people per trip because of 

equipment and vehicle room. 

*The peer teachers were limited to freshmen students because their schedules matched 

the prep and lunch times of the club advisor. 

*The environmental teaching club was an activity that took place after school weekly and 

twice per month during the normal school day during activity period. 

* All club members did not participate in all club activities. 

*The environmental club chose to use snakes as a way to improve environmental 

awareness and knowledge. 

Assumptions 

The first assumption was that there is a desire among junior high students to learn 

about the environment. 

4 



The second assumption was there is a desire among junior high students to teach 

elementary students about the environment. 

The third assumption was that there was a need for the formation of an 

environmental teaching club at the D. C. Everest Junior High. 

The fourth assumption was that students would become involved and stay 

involved in club activities. 

The fifth assumption was that principles and elementary teachers would welcome 

environmental teaching into their building / classrooms. 

The sixth assumption was that a pre and post survey would accurately reflect an 

increase or decrease in elementary students' awareness and knowledge of the 

environment. 
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Definition of terms 

ENVIRONMENTAL TEACHING CLUB - is a group of 7 ~ 8 th and 9th grade 

students interested in learning about the environment and sharing the gained knowledge 

with elementary students to better the environment through teaching and modeling proper 

environmental behaviors. 

PEER TEACHING - refers to students teaching students. 

ENVIRONMENTAL AWARENESS - is "The ability to perceive and discriminate 

among stimuli; to process, refine and extend those perceptions while acquiring an 

aesthetic sensitivity towards the environment" (Yockers and Engelson, 1994: 14 ). 

ENVIRONMENTAL KNOWLEDGE - is "helping students acquire a basic 

understanding of how the environment :functions, how people interact with the 

environment, and how issues and problems dealing with the environment arise and how 

they can be resolved (Schulz, 2000) 
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The Importance of the project 

It is evident that environmental education in the D. C. Everest School district needs to be 

further developed at the elementary level. All second grade students spend a day at 

Twin Oaks, the districts school forest studying the diversity of the environment. All fifth 

grade students spend three days and two nights during the winter snow shoeing, cross 

country skiing, tracking, analyzing snow densities and studying energy conservation. 

Sixth grade students participate in the production of maple syrup, culminating in a 

breakfast where they eat their final product. All other grades must acquire the 

environmental education standards through classes that may or may not infuse them into 

their curriculum 

The sixth grade maple syrup activity may in fact be the last environmental concept taught 

until the student takes Biology in either ninth or tenth grade. Students at the D. C. 

Everest Junior High are very busy. Taking six classes each day with the option to take a 

seventh as an elective. These include math, social studies, science, english, physical 

education and family and consumer education. Each of these courses are required to 

teach the state standards as determined in department meetings. Environmental 

Education is infused into the standards, however; to what extent it is taught is unknown. 
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Students also have the opportunity to participate in a wide variety of extra curricular 

activities. These include, but are not limited to the following: sports, music, drama, 

foreign language, forensics, SADD and the gaming club. Not one of these activities 

promotes the environment as an important part of our everyday life. There exists a niche 

for students who care about the environment. An environmental club is one way to give 

students the opportunity to learn about and protect the environment while teaching other 

important environmental concepts. Interested students would have the opportunity to 

access environmental education beyond what is taught in the classroom (WCEE, 2000). 

Therefore, the intent of the Environmental Teaching Club is to provide students with a 

variety of activities to improve their confidence and knowledge about the environment so 

that they develop positive attitudes and values towards the environment (Yockers, 

Engelson; WI DPI, 1994). 

In addition to students learning how they themselves can positively influence or lessen 

the effects they have on the environment, they will teach others about the environment. 

Students learn from teachers every day. Only occasionally do they learn from peer 

teachers. The idea behind peer teaching elementary students is that the elementary 

students will adopt the attitudes and values of the peer teachers modeling positive 

environmental behavior. 
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The club will be devoted to teaching other students about the environment, making a 

difference where only infused environmental education is being taught. Student teachers 

will also teach teachers more in regards to the environment. Everybody will become an 

environmental learner. 
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Review of the related literature 

Value of an Environmental Teaching Club in Improving Environmental Awareness and 

Knowledge 

The Wisconsin Center for Environmental Education supports the formation of an 

Environmental Teaching Club at D. C. Everest Junior High (WCEE, 1997). Students at 

various educational levels demonstrated low test scores in environmental issues relating 

to awareness and understanding. Students did not view themselves as using consumer 

practices to improve environmental quality. I feel students just don't understand that 

everything we do each day reflects on the quality of the environment. Aldo Leopold once 

wrote: 

I realize that every time I turn on an 

electric light, or ride in a pullman, or 

pocket the unearned increment on a stock, 

or a bond, or a piece of real estate, I am 

"selling out" to the enemies of 
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conservation. When I submit these 

thoughts to a printing press, I am helping 

cut down the woods. When I pour cream in 

my coffee, I am helping drain a marsh for the 

cows to graze, and to exterminate the birds 

of Brazil. When I go birding or hunting 

in my Ford, I am devastating an oil field, 

and re-electing an imperialist to get me rubber. 

Nay More: When I father more than two 

children I am creating an insatiable need for 

more printing presses, more cows, 

more coffee, more oil, and more rubber, 

to supply which more birds, more trees, 

and more flowers will either be killed, 

or what is just as destructive, 

evicted from their several environments. 
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Do students really understand the differences they can make in regards to the 

environment. The 1977 Tbilisi International Conference reiterated Aldo Leopold's 

thoughts by establishing awareness, knowledge, attitude, skills and participation 

objectives for environmental education (WCEE, 2000). In addition to establishing a 

hierarchy of objectives to develop student learning, the Wisconsin Department of Public 

Instruction developed an environmental education curriculum in 1994 called: A Guide to 

Curriculum Planning in Environmental Education." The Guide states: 

"The goal of environmental education is to help students become environmentally 

knowledgeable, skilled, dedicated citizens who are willing to work, individually 

and collectively, toward achieving and maintaining a dynamic equilibrium 

between the quality of life and the quality of the environment (WCEE, 2000). 

In addition to many groups striving to make improvements in environmental 

education through objectives and curriculum guides, teachers and administrators felt 

teacher training, background knowledge and time limited teaching environmental 

education in their schools (WCEE, 1997). It is also estimated by the Wisconsin Center 

for Environmental Education that 20-40% of schools do not have EE curriculum plans in 

place (WCEE, 1997). 
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All of the above factors indicate that more could be done with all aspects of 

environmental education in the schools. Some of the problems with the environmental 

education include: teacher training, no time, lack of an infused curriculum, no materials, 

and a lack of funding (WCEE, 1997). With teachers and administrators agreeing that 

more needs to be done in teaching EE, this is the perfect reason to form an environmental 

teaching club at the D. C. Everest Junior High. A teaching club because it relates to the 

learning hierarchy of EE standards. Students have to become aware and knowledgeable 

about the environment before their attitudes can change. A change in attitude will 

promote students to research issues and become active in the resolution of problems. In 

order to resolve issues, one must often teach the facts about the issue. 
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Formation of an Environmental Club 

According to the publication Wisconsin Center for Environmental Education: 

School Environmental Clubs in Wisconsin: 2000 and Beyond!; before starting the club it 

is important have other staff members and a small group of students on board to help with 

the planning. Simmons (1955) states, "There are a number of questions to ask yourself 

before you start the actual work of organizing a club. What is the purpose of the club? 

What are your reasons for starting it? What is it all about-what are your objectives?" 

Its important to have an organizational plan ready to go prior to starting any club 

activities. The WCEE (2000) suggests talking with other school clubs to learn about their 

experiences and with administrators to learn how to start groups in your school. As the 

advisor of a newly forming club, I feel I can make fewer mistakes by learning from the 

mistakes other clubs have made in the past. 

The Student Environmental Action Coalition (SEAC, 1991) recommends a 

working relationship with the schools administration is necessary to accomplish the goals 

of any club. By constantly working with administration, the club will seek and require 

the attention of administration for any projects or activities. This starts with an outlined 

proposal stating the purpose for forming the club, potential activities, reasons and 

potential outcomes for members of the club (WCEE, 2000). After obtaining support 
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from administration, its important to solicit interested members through posters, flyers, 

announcements, or personal contacts (Helback, 1994). WCEE (2000) recommends the 

propaganda answers the following questions: "Why would someone want to join this 

group? Are there students interested in becoming directly involved in a variety of 

projects? Can club activities be counted as 'extra credit' in science class?" Any student 

interested already has an idea of what the club is about and brings ideas and expectations 

to the club. 

Each person at the informational meeting should be involved in the decision 

making process (WCEE, 2000). A club should develop by-laws that determine its rules 

of action so that procedures and activities follow specific guidelines (Simmons,1955). A 

mission statement is also helpful in determining the course a club will take. 

WCEE (2000) recommends having club meetings on the same day of the week at 

the same time. WCEE also suggests promoting the club in the school yearbook, school 

newspaper column, by creating posters and sending memos. 

In summary, proper club formation is essential to having a fully functional club. 

The new advisor will be efficient and organized allowing activities and decisions to be 

made without any delays. Club members will have ownership and a say in club activities 
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and decisions. Members will also be rewarded for participation and have the opportunity 

to express their ideas through propaganda. This gives students a sense of 

accomplishment and recognition. 
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Benefits of Peer Teaching 

There are many reasons experts think peer teaching is a more effective form of 

teaching than traditional methods. Peer teachers improve their grasp of the subject, 

increasing their knowledge base and younger children learn from those who truly speak 

their language (Briggs, 1998). Benefits to the peer teacher include: improving self

esteem, giving students the opportunity to take on an adult role in society and training 

potential community leaders (Thelen, 1969). Werth (1968) implies that peer teachers 

show a greater interest in material than non-teachers. The interest is important in 

modeling appropriate environmental behavior to elementary students. 

Peer teaching has other important effects on on student populations. Elstrand 

(2000) reports that the 'Healthy Oakland Teens Project' has improved school attendance 

and grades; a reduction in suspensions, disciplinary referrals, and tardiness; better rapport 

with friends and family; more tolerance towards racial and ethnic diversity; and an 

increased understanding of the importance of volunteering in their community. Peer 

teaching may ultimately teach the teacher more than the teacher is teaching the students. 

This was demonstrated by the a UNESCO Club in Paris where one member of the club is 

quoted in saying, ''we helped out in geography and history today. But those kids have 

certainly taught us as much as, if not more than, we taught them" (Briggs, 1998). 
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It's important to remember that the benefits of peer tutoring creates a classroom 

atmosphere in which everyone is both a teacher and a learner (Good and Brophy, 1973). 

Tutoring helps students find meaningful uses of the subject material and increases student 

productivity (Thelen, 1969). Weitzman (1965) reports that homework and written 

assignments showed greater improvement, motivation and interest was higher and study 

habits increased. This is a direst result of a 'caring relationship' (Thelen, 1969). 

A caring relationship is exactly what an environmental club advisor would like to 

set up. Everyone is a teacher and a learner when peer teaching, whether they know it or 

not. The atmosphere is one where students not only become aware and knowledgeable 

about issues but learn skills and are able to participate in a possible solution. Peer 

teaching presentations are an awesome way to model the environmental objectives. 
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Methodology 

SUBPROBLEM 1: Develop an Environmental Teaching Club 

that consists of students in grades 7, 8 and 9. 

In order to start a science oriented club at the D. C. Everest Junior Hig~ I knew it was 

important to have the science teachers and the science curriculum coordinator on my side. 

I presented my idea to the science department at our monthly science department 

meeting. All teachers present agreed that this was a good idea, with Bruce Krueger and 

Mike Baxter agreeing to help when needed. 

After laying the ground work with the science department, my next task was to get 

approval by the principal. I wrote an Environmental Club proposal outlining our 

purpose, potential activities and reasoning for forming such a club (Appendix A) and 

presented it to the principal. The building principal agreed that the club was an 

excellent idea and even offered to support the club with a small amount of money. 

I looked to my edge biology class for decision makers; people that had time to help me 

set up and promote the club. Kari Peterson and Nicki Koskey offered their help every 

other Friday during activity period. We soon developed an announcement that was to be 
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read by science teachers to all their classes informing students of an informational 

meeting during the first activity period in October. 

The first meeting was intended to be informational. Kari, Nicki and myself introduced 

ourselves and then started giving information about the club. Club information presented 

was as follows: 

1. Purpose of the club was to learn about the environment and teach others about 

what we had learned. 

2. Students must attend all activity period meetings each month. 

3. Yearly dues are $3.00 per person. 

4. Students must attend one after school activity per month. 

5. After school activities that we will be doing during the month of October will 

be water quality testing on Lake Wausau and eating at McDonalds. 

6. A club name will be developed at the next activity period meeting. 

7. Club officers will be appointed by the advisor, based on an involvement point 

system. 

Students were asked to sign up on a sheet of paper, stating the reason for their interest in 

the club and list any ideas they may have about club activities. 
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SUBPROBLEM 2: Name and develop a mission statement for the D. C. Everest 

Environmental Teaching Club that emphasized a commitment to 

making students aware of and knowledgeable about the 

environment. 

Students were challenged to come up with a name for the club for our next activity period 

meeting upon leaving the informational meeting. They were asked to be creative and 

come up with an mnemonic meaning or message (i.e. catch phrase). All attending club 

members could cast one vote for the club's official name. 

After determining what the club would be called; I asked that any individuals that were 

interested in becoming a board member come to a mission statement forming meeting 

after school. It would be impossible to have all the members try to form a mission 

statement. Students and advisors listed attainable goals each thought the club could 

reach. After reading mission statements from other organizations, we began to put a 

mission statement together. It was decided that the mission statement must give the club 

direction and be able to answer questions on how the club would function (Appendix H). 
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SUBPROBLEM 3: Develop activities that allowed club members to gain confidence 

on how daily activities influence the environment in a variety of 

ways. 

At the informational meeting, students were asked to list any ideas they may have for 

club activities. Using this list of activities, interested members decided which two 

activities they wanted to sponsor each month. Students were directed to pay special 

attention to the number of students requesting an activity and how it relates to the mission 

statement. The advisors hoped that a variety of activities would promote the awareness 

and knowledge aspects of environmental education. Students became confident with and 

knowledgeable about the environment, looking for ways to make a difference. 

Students agreed that meetings during activity period every other Friday would offset after 

school activities. We would meet as a large group on Fridays and have activity meetings 

on the following Monday. 

The students and the advisor then set up a schedule of after school activities for club 

members (Appendix B). These activities were first directed toward the individual 

lifestyle of students gradually leading toward how to teach others to make a difference. 
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Students went to eat at McDonalds, did Project WILD activities 'What Did Your Lunch 

Cost Wildlife?' (Appendix C) and 'Oh Deer" (Appendix D), performed water quality 

testing on Lake Wausau (Appendix E), made a mercury contamination map of 

Wisconsin, read a portion from the Sand County Almanac (Appendix J), built bird houses 

(Appendix F), hatched chickens and took care of the animals we have as pets at the junior 

high (Appendix I). These pets include two corn snakes, two leopard geckos, a spiny 

lizard, a white tree frog and a bearded dragon. 

All of the above activities were designed to improve the confidence of club members 

knowledge about the environment. These activities were culminating into teaching the 

elementary students in the district about 'BAD RAP' animals. 
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SUBPROBLEM 4: Develop a presentation aimed at informing elementary 

students about environmental issues and concerns. 

The major goal of the club was to teach other students about the environment. This was 

accomplished using posters, announcements and flyers at the junior high. The ultimate 

goal of the club was to teach elementary students about the environment. As stated in the 

importance of the project section, I felt there was a need for environmental education at 

the early elementary level. The two to three with the highest number of participation 

points were picked to present to elementary students. 

The club advisor decided to do a presentation on snakes. The reason we would use 

snakes is because we had two pet com snakes acquired through a 'Beyond Pencils' grant. 

The students ran with the idea; watching videos on snakes and researching all aspects of 

snakes. 
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The school principal told me to keep him informed about what the club was doing. We 

asked him if a traveling snake presentation was an option. He agreed under the following 

circumstances: 

1. I would not need a sub - miss any of my classes. 

2. The presentation would address the state science standards for 

elementary students (Appendix K). 

3. The presentation would follow the effective teaching/ 

Madeline Hunter guidelines established by the district. 

4. The lesson plans would be approved by the principal and the 

presentation viewed by him prior to presenting to elementary 

schools. 

The ultimate goal behind 'BAD RAP' animals was for students to see the good in all 

animals. Every animal has its place in the environment and is important to the 

environment because it has that niche. There are certain animals throughout the course of 

time that received a bad rap. Some of these animals would include wolves, spiders and 

mice; they have their place in nature and are needed in nature. 
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SUBPROBLEM 5: Develop a survey that addressed a change in knowledge and 

awareness in elementary students. 

After all the activities, preparing lesson plans and a presentation; we needed to know if 

the elementary students were aware that all animals are a needed part of the environment. 

The survey had to be one that Kindergartners as well as 6th graders could fill out without 

problems. 

Students presenting the 'BAD RAP' animals lesson were given the task of developing a 

survey that met all the above criteria. They came up with a pre survey that had students 

circle the animals they liked and a post survey that had the same structure. The only 

difference was that the pre and post survey had some different animals on each. 

The idea behind having a snake and a mouse on both the pre and post survey was to 

determine ifthere was an increase in what we called 'good' animals. The idea behind 

having four different animals with the snake and mouse on the pre survey and four more 

different animals on the post survey was to determine whether the overall attitude about 

animals had changed. Hopefully students would discover all animals are important to the 

environment and therefore good in their niche. 
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SUBPROBLEM 1: 

Results of the project 

Develop an Environmental Teaching Club consisting of 

students in grades 7, 8 and 9. 

In order to start an environmental club at the D. C. Everest Junior High, I felt it was 

important to first run the idea past all the teachers in the science department. At our first 

departmental meeting in August, I brought up the fact that I wanted to start an 

environmental teaching club and wanted to know what the other members thought about 

the idea. All teachers present, including our curriculum coordinator, thought the idea was 

great, with Bruce Krueger and Mike Baxter offering to help when needed. 

After gaining the support of the science department, my next task was to gain approval by 

the building principal. I asked several existing club supervisors for any tips, helpful 

hints, guidelines for establishing a new club. They all stressed having a written proposal 

when approaching the principal. The proposal outlined the following ideas: (APPENDIX 

A) 
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1. Purpose I Objective 

a. awareness 

b. knowledge 

C. attitude 

d. skills 

e. participation 

2. Activities 

3. Reasons for forming a club 

The principal, Robert A. Knaack, thought the idea was a good one and even offered 

money to start the club. As with all clubs, he expected to be kept up to date on club 

happenings / major activities. 

I looked to my edge biology class for a starting point. I felt these top notch students 

would be an excellent place to start. With the help of Nichole Koskey and Kari Peterson, 

we soon developed an announcement that was to be read by all science teachers during 

their science classes (APPENDIX H). 
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An informational meeting was scheduled for the first activity period in October. During 

the next two weeks; Nicki, Kari and myself established information we felt interested 

individuals would need to know. The information presented at the October informational 

meeting was: 

I. The purpose of the club was to learn and teach others what they had 

learned about. 

2. Students must attend two activity period meetings each month. 

3. Yearly dues are $3.00 per person. 

4. Students must attend one school activity per month. 

5. After school activities that will be done during the month of October 

will be water quality testing on Lake Wausau and eating at 

McDonalds. 

6. A club name will be developed at the next activity period meeting -

bring your ideas. 

7. Club officers will be appointed by the club advisor based on an 

involvement points system. (Activity Period Meetings =I point, After 

School Activities= 3 points) 
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At the informational meeting, students were asked to only sign up if they were still 

interested in joining the club. We had 74 students sign up to be club members with 

approximately 100 students attending the meeting. Many students sign out of homeroom 

during activity period because they dislike homeroom Students were then asked to state 

their reason for being interested in the environmental club and list any ideas they may 

have about club activities. 

In summary, having the support of colleagues and the administration is important when 

starting a new club. All the club was required to do was keep administration informed on 

major projects. Having two colleagues volunteering to help whenever needed is also a 

huge benefit when teachers are required to fulfill other commitments. It is also a huge 

benefit to have dedicated and organized students helping in all aspects of club formation 

and activities. 
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SUBPROBLEM 2: Name and develop a mission statement for the D. C. Everest 

Environmental Teaching Club that emphasized a commitment to 

making students aware of and knowledgeable about the 

environment. 

During the second activity period meeting in October, students were asked to bring any 

ideas they may have about naming the environmental club. Naming the club was 

extremely difficult because of the diversity of students present and the large number of 

students present. We had 74 members with approximately 90 students present. It took 

some time and to remove the kids just trying to get out of homeroom so a meaningful 

discussion could take place. 

I instructed the students that the club name should be something that is short and catchy 

that has meaning. A girl, by the name of Jeannette Rothenberger, suggested it should be 

a mnemonic phrase (i.e. catch phrase) that stands for something. Students began 

brainstorming different mnemonic phrases. We listed four mnemonic phrases on the 

board and each member had to pick a first choice worth 3 points, a second choice worth 2 

points and a third choice worth 1 point. The winning name was 'The Environmental 

Committee of Naturalists' known as E.C.O.N. 
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It was determined that a mission statement would be the first order of business prior to 

going to McDonalds on Monday. It was determined that the after school activities would 

take place on the Monday following the Friday activity period meeting. The reasoning 

was that any final preparations could be made as well as telling the members at one last 

time before the activity. 

The formation of the mission statement was difficult to say the least. Students were first 

told that the mission statement should give direction and have goals associated with the 

statement. As an example, I shared D. C. Everest's Mission Statement. I also shared the 

objectives for environmental education: awareness, knowledge, attitude, skills and 

participation (WCEE, 2000). After long discussions and debate, the members of 

E.C.O.N. agreed upon the following mission statement: 

The Environmental Committee of Naturalists (E. C. O.N.) is dedicated to 

making students aware of, and knowledgeable about the ever changing 

environment, now and into the future. 
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With the mission statement completed, 13 students went to McDonalds having no clue 

what they were about to learn. The McDonalds field trip will be covered in the 

results/conclusion- subproblem three of the paper. 

The mission statement was presented to the principal and accepted with surprise. The 

principal was also shown that our mission statement closely resembled the objectives for 

environmental education in Wisconsin. 

In summary, patience is crucial when trying to develop a name and mission statement 

with students. It seems the students are more interested in what are we going to be doing, 

rather than developing the club :framework. It is essential that each club have a mission 

statement because it makes the advisors job a lot easier because the kids have ownership 

in the mission statement and it can be referred to often. The mission statement gives 

direction and leadership to all club activities and functions. 
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SUBPROBLEM 3: 

OCTOBER 

Develop activities that allowed club members to gain 

confidence on how daily activities influence the 

environment in a variety of ways. 

The first activity the students participated in was going to McDonalds for supper. It was 

very interesting that not one of the 13 students that participated in the activity saw 

nothing wrong with going to McDonalds as an environmental activity. The activity was 

an interesting way to start to evaluate how a junior high student thinks about the 

environment. 

This activity was followed up during the next after school activity with 'What Did Your 

Lunch Cost Wildlife?' (Appendix C). The activity made students aware that their 

lifestyle choices impact wildlife and the environment on a daily basis. These impacts are 

not always obvious, but none the less important to the animals they affect. 
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NOVEMBER 

The board members were once again instructed to make the activities meaningful to the 

students while keeping in mind the number of people interested in the activities. After 

much debate the board members decided to facilitate another Project WILD activity 

called 'Oh Deer' (Appendix D). The decision makers decided that this was an excellent 

opportunity to learn and investigate about the overpopulation of deer in Wisconsin. 

The students participating in the activity gained insight on the fact that populations 

fluctuate because of the three essential components of habitat; food, water and shelter. 

The results of the activity were graphed and compared to the Wisconsin Department of 

Natural Resources' estimates on deer herd size in Wisconsin. Students were then asked 

to discuss what changes they thought caused the deer herd to increase taking into 

consideration the three essential components of habitat. Students were asked to explain 

the changes that have allowed for an overpopulation of deer. 

The second activity of the month was water quality testing. This activity was moved to 

November because we ran out of time with our other activities. Students walked down to 
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the Wisconsin River, behind the Rothschild Pavilion, to do water quality testing. 

Students tested for dissolved oxygen, dissolved carbon dioxide, pH and temperature at 5 

foot increments. Students also surveyed the different aquatic plants growing on the shore 

as well as taking bottom samples from the river (Appendix F). 

The results were discussed back at school. Students really don't think much about things 

unless asked to think about them. Students were asked the importance of keeping such 

records. We then discussed how dissolved oxygen is important in determining what 

types of fish live in different waters, and how thermo clines and turnover are related. We 

also discussed how pH is playing a factor in mercury contamination. Students were 

asked whether their favorite lake had mercury contamination. Most did not know. 

DECEMBER 

At our first activity period meeting in December, students wanted to have more variety in 

the activities they participated in. It was then decided that groups of students could do 

different activities during the month of December and January. There would only be 

three after school activities in December and January because of Christmas break. 
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After seeing the mercury contamination book for Wisconsin, one group of students 

wanted to map out all the lakes in Wisconsin with mercury contamination. Another 

group of students wanted to make birdhouses for the spring and a third group of students 

wanted to be in charge of the captive animals we have at the junior high. 

The one and only after school activity meeting for December turned out to be a planning 

session. The mercury contamination group planned how they were going to map out 

mercury contaminated lakes and the materials they would need. The birdhouse group 

spent their time picking a bird house plan and then decided they would pre-cut all the 

pieces for club members to make their own birdhouse (Appendix F). The animal care 

group decided a feeding schedule for each animal and a work schedule for who was 

going to do the feeding would ensure proper care of all animals (Appendix I). 

JANUARY 

The first meeting in January went extremely well. The three independent working groups 

were reminded to be prepared for their activities. It was also decided upon that each 
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group would present their project back to the club. Not a lot of students were 

participating in after school activities, but they were attending the Friday activity period 

meetings. 

The mercury contamination group arrived with a map in hand and different colored paper 

to color code the different species of fish that were contaminated with mercury. The 

activity was successful but extremely long. Upon completion, the map was laminated 

and presented to my Biology class, to E.C.O.N. at large and then placed in the display 

case for all to see. An announcement was also made to the student body for them to 

check if their favorite lake had a mercury warning. 

The birdhouse group was also prepared. I brought in several boards from home for them 

to test run their plan. They picked a rather simple plan that required a four foot long 

board and all you had to do was cut the pieces to the correct length. They cut one board 

to the specifications and made a sample. They spent the next activity period cutting 

boards so that each group member had the opportunity to build a birdhouse. 

The animal care group took a walk down to the local pet store where we purchased the 

animals. They asked what the ideal diet would be for each animal. Their project 
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resulted in a feeding schedule for the animals with club members taking turns feeding 

each (Appendix I). 

FEBRUARY 

The first activity in February was making the birdhouses. Each birdhouse was wood 

burned 'E.C.O.N. # 1-7' and bolted to the fence that surrounds a small wood lot behind 

the junior high. Students decided to monitor these when spring started. I think spring 

already started because it is 65 today and made hanging the birdhouses pleasant. 

Students were taught that birdhouses also provide refuge for mice during the harsh winter 

months. 

The last activity period in February was reading the Sand County Almanac. February in 

the Sand County Almanac is the 'Good Oak' and is an excellent lesson in conservation 

history. The lesson is told as Leopold cuts through successive growth rings, recalling 

what significant events took place each decade the tree was alive. 

Students were divided up into groups and were required to give a short presentation on 

certain pages. During these small presentations, the other students filled out the historical 

accounts worksheet (Appendix J). These small presentations gave me an idea of good 
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and poor presenters as I prepared for our most important activity of the year. 

MARCH 

It was obvious that most of the club members were afraid of snakes and did not know the 

importance of snakes in the environment. Therefore, our first activity was viewing a 

video on snakes. Students were asked to make a list of items they learned while watching 

the video. After completing the video we discussed how all animals have their niche in 

the environment. The club members also listed other animals that have negative 

stereotypes placed upon them by people. 

I then presented the last club activity of the year. Teaching other students about the 

'BAD RAP' some animals get. The club members were told that the teaching positions 

would be picked by me, depending on the points acquired during the year. 

In summary, having meaningful activities that relate to the students life are a must when 

planning club activities. In my opinion, students are better able to relate and retain 

information if they can directly relate it to their everyday life. That makes planning 
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activities difficult at times because each student has a different life. Both the board 

members and the club advisor spent much time determining what activities to do each 

month. The friendships formed and skills learned as far as working together will be 

tested in creating a teaching presentation. 
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SUBPROBLEM 4: Develop a presentation aimed at informing elementary 

students about environmental issues and concerns. 

As mentioned in the methodology section, the presentation had to meet certain standards 

and requirements set forth by administration. The first requirement was that I could use 

my prep period and lunch to do these traveling presentations. This eliminated all the 

seventh and eighth grade club members from participating in the teaching portion of the 

presentation. 

It was then decided that the month of April would be dedicated to forming a presentation 

during the after school meetings. As directed by administration, the presentation had to 

follow three important guidelines. The presentation must conform to the state science 

standards. This made us develop an activity that was grade specific and made us research 

the science standards for the different grade levels (Appendix K). Our first presentaion 

would be geared for kindergartners because my wife, Mrs. Maciaz, was a kindergarten 

teacher at Rothschild Elementary. We were totally shocked after looking at their science 

standards. Nonetheless, we made sure that a portion of these would some how relate to 

our presentation. 
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The second element of concern was having the lesson meet the guidelines set forth for all 

teachers in the district. The lesson must follow the format of having an anticipatory set, 

followed by hands on learning with a form of closure that evaluates learning at the end. 

This is commonly referred to as Madeline Hunter teaching in the D. C. Everest School 

District. I showed the students my lesson plans with these elements highlighted. I told 

the students that our lesson plans should be much more detailed than mine. Everything 

should be written down to ensure everything is covered while teaching. 

The frrst set of lesson plans drafted by the students were missing some of the required 

elements (Appendix L). The second set of plans is what we decided we would use 

(Appendix M). We decided we would not only get the lesson plans approved by the 

principal, but do a presentation for him. We had discovered that Mr. Knaack was not real 

fond of snakes. We wanted to change his attitude if possible. This was evaluated by the 

survey that will be discussed in the next section. Mr. Knaack enjoyed the presentation 

and gave us the approval to use and present our lesson to various classes in the district. 

The club members called all the principals in the district telling them about our 

presentation and ask them to pass the message on to their teachers. The calls started 

coming in. We put together a schedule as follows: 
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April 13, 2000 Rothschild Elementary @ 10:45 - Mrs. Maciaz 

May 4, 2000 Weston Elementary @ 10:45 - Mrs. Ryan 

May 4, 2000 Weston Elementary @ 11 :25 - Mr. Colton 

May 11, 2000 Rothschild Elementary@ 10:45 -Mrs. Endrizzi 

May 11, 2000 Rothschild Elementary@ 11 :25 - Mrs. Weiske 

May 18, 2000 Rothschild Elementary @ 11 :00 - Ms. Church 

In summary, the development of a presentation by students takes hard work and patience. 

Many ideas by many students do not materialize, sometimes creating personality 

conflicts. It's a trial and error process that students take a lot of pride and ownership in. 

It takes a lot of practice to get a good end product. A supportive administration was a 

key in developing a creative and potential controversial lesson. 
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SUBPROBLEM 5: Develop a survey that addressed a change in knowledge and 

awareness in elementary students. 

Developing a survey was an extension of the lesson plan. The survey had to be useful for 

a kindergartner while giving the presenters valuable information. After conferring with 

my wife about the capabilities of a kindergartner, I decided go with a simple 'circle what 

you like - cross out what you dislike' survey that would be administered before the 

presentation and after the presentation. 

With this decided, I told the chosen presenters to develop a survey as described above. 

They came back with two different surveys. The logic between having two different 

surveys was to see if students changed their view of snakes and mice from before the 

presentation to after the presentation. 

The first survey had pictures of a snake, mouse, tiger, goldfish, horse and lion on it 

(Appendix N). The presenters thought that most elementary students would like the 

goldfish and the horse but dislike the snake, mouse, lion and tiger. The second survey 

had a bear, dear, bird, snake, mouse and wolf on it (Appendix 0). The presenters thought 

most students would like the bird and the dear but dislike the snake, bear, mouse and wolf 
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if the survey was given at the beginning of the presentation. They were hoping that more 

students would like both the snake and the mouse after the presentation. 

The presenters tabulated the survey and the results showed that students liked snakes 

better after the presentation than before the presentation (Appendix P). Our first 

presentation had 7 of 17 students change to liking snakes after the presentation. This is a 

42% increase. The second presentation had an increase of 26% with 6 of 23 students 

now liking snakes. Our third presentation had 21 of 74 students now liking snakes for a 

42%increase. The same trend continued for our forth presentation with 6 students 

changing their mind for a 26% increase. A 19% increase was detected for our fifth 

presentation with only 5 of26 students changing their views. The last presentation had 8 

of 22 students changing their mind for an increase of 36%. A total of 53 of 185 students 

changed their views on the importance of snakes, an increase of28.6% (Appendix ). 

It was interesting tabulating the results for mice. More students disliked mice more 

before the presentation than snakes. Students showed an increased liking for mice, but 

not to the extent of snakes. The first presentation had 5 of 17 students changing their 

view of mice for a 29% increase. The second presentation had 6 of 23 students changing 

their views for a 26% increase. The third presentation was similar, 23 of74 students 
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changed their view, for a 31 % increase. The fourth presentation had 5 of 23 students 

changing their mind, for a 22% increase. The fifth had 4 of26 students changing their 

mind and the sixth had 7 of22 students changing their mind with increases of 15% and 

32% respectively. A total of 50 of 185 students changed the views on mice after the 

presentation. 

In summary, we put the presentation together with the idea that students disliked snakes. 

The fact of the situation is that more people dislike mice. Approximately 39% of all 

students viewing the presentation liked snakes before the presentation with 68% liking 

snakes after the presentation. This compares to 24% of all students liking mice prior to 

the presentation and 40% liking mice after the presentation. It seems that we presented 

snakes as the 'BAD RAP' animal when mice might have a worse rap than snakes. Our 

results however showed that student awareness and knowledge allowed them to like 

snakes and mice for environmental reasons. 
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Subproblem One: 

Conclusions and recommendations of the project 

Develop an Environmental Teaching Club consisting of 

students in grades 7, 8 and 9. 

Its extremely important to have the approval of administration when starting a new 

project or idea. Our principal, Robert Knaack, was all for the formation of an 

environmental club offering support, ideas and money if needed. It was also a huge 

benefit having colleagues support and help out when needed. There were several dates 

that I couldn't make meetings and both Bruce Krueger and Mike Baxter stepped in and 

the club functioned well. 

Our club functioned on having Friday activity period meeting twice a month with after 

school club activities twice a month on Mondays following the Friday activity period 

meetings. This worked great once the club was established and working towards its 

goals. However, I would not have the informational meeting at a time where the whole 

school was able to attend. The simple fact is that some students are looking for a place to 

hang out and were not really interested in the environmental club. We should have had 

the informational meeting after school and we would have only attracted students that 
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really had an interest in the club. This would have allowed us to make more progress at 

the beginning of the year. 

As the club advisor, I should have sent a letter home explaining the meeting times, 

objectives and monthly activities of the club. Several students told their parents they 

were staying after for E.C.O.N. and went off doing other activities until caught by their 

parents. 

Being organized is vital to the club operating properly. Having a board appointed by the 

advisor based on involvement in the club worked extremely well. 
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Subproblem Two: Name and develop a mission statement for the D. C. 

Everest Environmental Teaching Club that emphasized a 

commitment to making students aware of and 

knowledgeable about the environment. 

As previously mentioned, its extremely hard to come up with a name with a lot of 

students present. Students were asked to brain storm a name and bring it to the next 

meeting. The development of a name was a popularity contest until Jeanette came up 

with an idea it should be a mnemonic phrase. The students then began to work as groups 

developing different mnemonic phrases that we could use as our club name. I still think 

it was a popularity contest when it came down to the actual vote. It may have been easier 

to name the club using a sub-committee. 

After witnessing what happened while naming the club, I had all interested board 

members meet to develop a mission statement. I felt these students would then take pride 

in making sure our activities followed the mission statement. I shared the Environmental 

Education goals with the potential board members as well as the mission statement of the 

school. It may be more beneficial to share more than one mission statement when 

attempting to create a mission statement. The result was basically a combination of the 

school's mission statement with the goals of environmental education. 
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Subproblem Three: Develop activities that allowed club members to gain confidence 

on how daily activities influence the environment in a variety of 

ways. 

This was perhaps the easiest part of my project. I picked activities that I felt would 

impact the lives of the club members. Through all of the course work taken while 

working on my Masters, I have developed an enormous library of activities. Students 

liked the hands on activities that I could relate back to their individual lives. The one 

thing I did not take into consideration at first is that students also like to develop their 

own ideas and have more pride if it is their own idea or project. This not only creates 

ownership, but it adds variety into the after school projects. 
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Subproblem Four: Develop a presentation aimed at informing elementary students 

about environmental issues and concerns. 

Having a group of interested and dedicated students working on the presentation was a 

benefit because of all the ideas presented. It was hard at times because some ideas got 

squashed and some members took it personal. 

It is important to test run the presentation. We first presented it to my biology class, 

tweaking portions of the presentation to run more smoothly. We next presented it to the 

principal to gain his approval, giving the students experience before presenting it to 

elementary students. The first presentation was inmy wife's classroom for comfort and a 

sense of security. Each presentation gave the presenters more confidence and experience. 

The one thing that may have had huge rewards for the presenters would have been to 

critique how different teachers handle discipline. The first few presentations were 

lacking in maintaining the order elementary teachers like. The presenters needed skills in 

advance to handle extremely excited elementary students. 
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Subproblem Five: Develop a survey that addressed a change in 

knowledge and awareness in elementary students. 

The survey seemed to be one of the easier things to make. It had to be extremely simple 

elemenetary students but yet meaningful to the presenters. My wife informed me that 

kindergartners could count and read to some extent, but the "comprehension just wasn't 

there yet". The task was turned over to the presenters and two surveys were brought back 

for my approval. They decided that they would be different colors and the only animals 

that would be the same on each would be the snake and mouse. 

They wanted to see if the elementary students would show some affection towards the 

mouse that would hopefully be eaten during the presentation. After sorting through the 

pre and post surveys; our survey may not have given us all the information it could have. 

It was obvious to us that more students liked snakes before the presentation than mice. 

More students changed their minds· an liking snakes compared with mice.· The BAD 

RAP animal may have actually been the mouse. Our survey should have had more 

similar on both, other than the snake and mouse, for more comparisons to be made. 
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APPENDIXA 

ENVIRONMENTAL CLUB PROPOSAL 

Page 57-58 
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Purpose: 

Environmental Club Proposal 

The purpose of an environmental club is to give students another 

avenue to learn and make a difference in regards to the 

environment. Students will become aware of and knowledgeable 

about the environment, hopefully changing their attitudes, 

developing skills while participating in the solution of 

environmental problems. These are the Wisconsin Environmental 

Education objectives. 

Possible Club Activities: 

Litter Clean Up 

Build Birdhouses 

Canoe Trip 

Teach Elementary Students 

Clean Up Back Wood Lot 

Water Quality Testing 

Environmental Announcements 
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The formation of an environmental club will fill the need of a lot of students that do 

not participate in existing extra curricular activities. Many students have an 

interest in the environment beyond what is taught in the classroom. The 

environmental club will create opportunities for students to learn how their actions 

affect the environment. With this knowledge they can teach others about the 

environment, showing a change in environmental attitude. 
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APPENDIXB 

SCHEDULE OF SCHOOL ACTMTIES 

Page 60 
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October: 

November: 

December 

and 

January: 

February: 

March: 

April: 

May: 

SCHEDULE of AFTER SCHOOL ACTIVITIES 

McDonalds 

'What Did Your Lunch Cost Wildlife' 

'Oh Deer' 

Water Quality Testing 

Mercury Contamination Poster 

Birdhouse Plans 

Captive Animal Feeding Schedule 

Building Birdhouses 

The 'Good Oak' - Sand County Almanac 

Snakes Video 

Bad Rap Animals Lesson Plans 

Practice Presentations and Begin Presenting 

Presentations 
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APPENDIXC 

PROJECT WILD ACTIVITY 

"What Did Your Lunch Cost Wildlife?" 

· Page 62-63 
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WHAT DID YOUR LUNCH 
COST WILDLIFE? 
OBJECTIVES 
Students will: 1) trace some foods from their source 
to the consumer: 2) identify the impact those foods 
and their processing have on wildlife and the environ
ment in general; and 3) recommend. with explana
tions. some food habits that could benefit wildlife and 
the rest of the environment. 

METHOD 
Students trace food sources. diagram environmental 
impacts. and apply the knowledge they gain by making 
changes in some of their consumer choices. 

BACKGROUND 
NOTE: Especially for younger students. this activity makes 
a nice summary companion to "What's For Dinner?" 

Most of us make lifestyle choices each day that have 
some impact on wildlife and the environment. Many of 
those impacts are indirect. and therefore we are not as 
aware of them as we might be. The choice of foods we 
eat. for example. is an area with many implications for 
wildlife and the environment. 

The places and ways in which foods are grown has 
impact. For example, we know that loss of habitat is 
one of the most critical problems facing wildlife. 

Age: Grades -1-12 
Subjects: Social Studies. Language Arts, Science. Home 
Economics. Vocational Agriculture 
Skills: analysis. application. classification, comparing similari
ties and differences. discussion. drawing, evaluation, media 
construction. problem-solving. synthesis, visualization, writ
ing (limited) 
Duration: one to three 4S-minute periods 
Group Size: any 
Setting: indoors 
Conceptual Framework Reference: 1.0., 111.B .• I11.B.1 .. 
111.B.2 .. IV.C., V.A., V.A.1 .• V.B .• V.B.1., VI.A., VI.A.2 .• 
VI.A.3 .• VI.A.4 .. VI.B., VI.B.1., VI.B.2 .. VI.B.3., VI.C., 
VI.C. 16 .. VI.D .. Vl.0.1., VII.A .. VII.A.1.. VII.A.2 .. VII .A.3., 
VII.A.4 .. VII.B .. VII.B.1 .. VII.B.3., VII.B.7. 
Key Vocabulary: organic. inorganic, source. renewable, 
nonrenewable. impact 
Appendices: Taking Action 

Habitat may be lost to agricultural use or development 
as well as to industrial. commercial. and residential 
uses. Given that people need food. the ways in which 
we grow that food--and the ways we care f9r the 
land in the process-are very important. Farmers can 
take measures to maintain and improve wildlife habitat 
as they grow and harvest their crops. They can pay 
attention to the impact of their growing practices. 
Both inorganic and organic fertilizers are commonly 
used in industrial agriculture. These compounds may 
run off or leach :into water supplies. In lak~S. for 
example, this run-off may contribute to a huge · 
increase in the growth of plant nutrients such as algae. 
This excess growth can act as a pollutant, poisonous to 
aquatic animal life such as fish. amphibians, arthro
pods, and insects. 

Use of insecticides and herbicides also affects the envi
ronment. including wildlife. Obviously, if pesticides kill 
and eliminate the food source for wildlife. the wildlife 
either leaves or dies. Indirect effects can include accu
mulation of pesticides in the bodies of animals such as 
predatory birds, fish and mammals. including people. 

Not all of the impact is due to some farmers· practices. 
however. Certainly the transportation. processing. 
packaging and marketing industries are involved as 
well. Questions about the natural resources involved in 
getting the food from its source of origin to the con
sumer are critically important. One example is 
increased exploration for and development of fossil 
fuels used to transport the food from growing site to 
consumer, used olten to fuel the processing, and fre
quently used in the packaging, as in the case of fossil 
fuel-derived plastics. 

Ethical considerations can also be raised concerning 
the impact upon individual animals and plants by the 
methods used to produce food for people. as well as 
choices of which foods to eat. If the students have 
concern about adopting lifestyle habits that can be 
healthful to themselves at the same time they have less 
impact on wildlife and the environment. they can look 
at the food they eat as one place to begin. 
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The major purpose of this activity is to provide a 
means for students to begin that process. 

MATERIALS 
writing and drawing materials 

PROCEDURE 
1. Select a processed food item. Identify the item's 
ingredients. In a discussion with students, trace the 
item's ingredients all the way back to their origins. 
Include where and how they grew or were formed and 
how they were harvested, processed, transported. 
packaged and made available to the consumer. 
2. Ask the students to generate a list of foods they 
either brought or bought for lunch. Be sure to include 
any packaging materials the foods came in. 
3. Ask each student to pick one food to trace all the 
way back to its origins. including where and how it 
grew. was harvested, was processed {if it was!), was 
transported. was packaged and was made available to 
the consumer-the student. Ask the students to make 
simple flow diagrams of the path the food takes. (The 
students may want to do some research at this point 
to get some additional information.) 
4. Next ask the students to add drawings of possible 
and likely impacts to wildlife and the environment 
along the path their food took to get to them. 
5. Ask the students to report back to their class
mates-using their diagrams as a visual aid as they 
describe the path taken by their food and its impact to 
wildlife and the environment along the way. 
6. Ask the students to discuss and summarize their 
findings. 
7. Ask each student to think of one change he or she 
could make in his or her own lunch-time eating habits 
that would be likely to have a beneficial-or at least 
less harmful-effect on wildlife and the environment. 
Describe the reasoning for this change and evaluate its 
consequences. If, after examination. each change 
seems in fact to be helpful. suggest that the students 
try making their changes for a week. At the end of the 
week, ask the students to report back. Were they able 
to stick with the change? What happened? If they did
n't make the change, why not? Did they forget? If 
hey did make the change. did they find themselves 

making or thinking about any other possible changes? 
If yes. what were they? 

EXTENSIONS 
1 . Map the energy used to grow and get the food to 
you. 
2. Include impact on other specified natural resources 
along the way. 
3. Distinguish between renewable and nonrenewable 
resources. 

AQUATIC EXTENSION 
If it is not already obvious. do this activity again asking 
the question. "What Did Your Lunch Cost Aquatic 
Wildlife?" Think of whole populations of species of 
aquatic animals and aquatic habitats. 

EVALUATION 
1 . Trace the possible course of a container of milk 
served in your school back to its probable source. 
What impact does this journey have on wildlife? 
2. Name three food habits that could reduce negative 
impacts to wildlife and the environment. Explain the 
reasoning behind your suggestions. 
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APPENDIXD 

PROJECT WILD ACTIVITY 

"Oh Deer!" 
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OH DEER! 
OBJECTIVES 
Students will: 1) identify and describe food. water. and 
shelter as three essential components of habitat; 2) 
describe the importance of good habitat for animals: 
3) define "limiting factors" and give examples: and 4) 
recognize that some fluctuations in wildlife populations 
are natural as ecological systems undergo constant 
change. 

METHOD 
Students become "deer" and components of habitat in 
a highly involving physical activity. 

BACKGROUND 
A variety of factors affects the ability of wildlife to 
successfully reproduce and to maintain their popula
tions over time. Disease. predator/prey relationships, 
varying impacts of weather conditions from season to 
season (e.g .. early freezing. heavy snows, flooding. 
drought). accidents, environmental pollution and habi
tat destruction and degradation are among these fac
tors. 

Some naturally-caused as well as culturally-induced 
limiting factors serve to prevent wildlife populations 
from reproducing in numbers greater than their habi
tat can support. An excess of such limiting factors, 
however. leads to threatening, endangering, and elimi
nating whole species of animals. 

The most fundamental of life's necessities for any ani
mal are food. water. shelter and space in a suitable 
arrangement. Without these essential components, an-
imals cannot survive. · 

Age: Grades 4-12 
Subjects: Science. Math. Social Studies, Physical Education 
Skllls: application. comparing slmilarlties and differences. 
description. discussion. generalization, graphing, kinesthetic 
concept development. observation, psychomotor development 
Duration: 30 to 45 minutes 
Group Size: 15 and larger recommended 
Setting: Indoors or outdoors; large area for running needed 
Conceptual Framework Reference: I.C.2., 111.8., 111.8.2., 
111.8.3 .• 111.8.5., 111.C., 111.C.1 .. 111.C.2 .• 111.E .. 111.E. 1., 111.E.2., 
111.F., 111.F.1., 111.F.2., 111.F.3., 111.F.4., 111.F.5., IV.C., IV.C.1., 
IV.C.2. 
Key Vocabulary: habitat. limiting factors, predator, prey, 
population, balance of nature. ecosystem 
Appendices: Outdoors, Simulations. Ecosystem 
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This activity is designed for students to learn that: 
• good habitat is the key to wildlife survival: 
• a population will continue to increase in size until 

some limiting factors are imposed; 
• limiting factors contribute to fluctuations in 

wildlife populations; and 
• nature is never in "balance," but is constantly 

changing. 
Wildlife populations are not static. They continuously 
fluctuate in response to a variety of stimulating and 
limiting factors. We tend to speak of limiting factors 
as applying to a single species. although one factor 
may affect many species. Natural lif(liting factors, or 
those modeled after factors in natural systems. tend to 
maintain populations of species at levels within pre
dictable ranges. This kind of "balance in nature" is not 
static, but is more like a teeter-totter than a balance. 
Some species fluctuate or cycle annually. Quail, for ex
ample. may start with a population of 100 pairs in 
early spring; grow·to a population of 1200 birds by 
late spring; and decline slowly to a winter population 
of 100 pairs again. This cycle appears to be almost to
tally controlled by the habitat components of food, 
water. shelter and space. which are also limiting fac
tors. Habitat components are the most fundamental 
and thereby the most critical of limiting factors in 
most natural settings. 

This activity is intended to be a simple but powerful 
way for students to grasp some basic concepts: that 
everything in natural systems is interrelated; that pop
ulations of organisms are continuously affected by ele
ments of their environment; and that populations of 
animals do not stay at the same static number year 
after year in their environment. but rather are contin
ually changing in a process of maintaining dynamic 
equilibria in natural systems. 

The major purpose of this activity is for students to 
understand the importance of suitable habitat as well 
as factors that may affect wildlife populations in con
stantly changing ecosystems. 

MATERIALS 
area-either indoors or outdoors-large enough for 
students to run. e.g .. playing field: chalkboard or flip 
chart; writing materials 
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PROCEDURE 
1 . Begin by telling students that they are about to 
participate in an activity that emphasizes the most es
sential things that animals need in order to survive. 
Review the essential components of habitat with the 
students: food. water. shelter, and space in a suitable 
arrangement. This activity emphasizes three of those 
habitat components-food, water and shelter-but 
the students should not forget the importance of the 
animals having sufficient space in which to live. and 
that all the components have to be in a suitable 
arrangement or the animals will die. 
2. Ask your students to count off in fours. Have all 
the ones go to one area; all twos. threes and fours go 
together to another area. Mark two parallel lines on 
the ground or floor ten to 20 yards apart. Have the 
ones line up behind one line; the rest of the students 
line up behind the other line. 
3. The ones become "deer." All deer need good habi
tat in order to survive, Ask the students what the es
sential components of habitat are again: food. water, 
shelter and space in a suitable arrangement. For 
the purposes of this activity. we will assume that the 
deer have enough space in which to live. We are em
phasizing food. water and shelter. The deer (the ones) 
need to find food, water and shelter in order to sur
vive. When a deer is looking for food. it should clamp 
its hands over its stomach. When it is looking for 
water, it puts its hands over its mouth. When it is 
looking for shelter. it holds its hands together over its 
head. A deer can choose to look for any one of its 
needs during each round or segment of the activity; 
the deer cannot, however, change what It is look
ing for; e.g .• when it sees what is available, during 
that round. !t can change what it is looking for in the 
next round, if'it survives. 
4. The twos. threes and fours are food. water and 
shelter-components of habitat. Each student gets to 
choose at the beginning of each round which compo
nent he or she will be during that round. The students 
depict which component they are in the same way the 
deer show what they are looking for; that is. hands on 
stomach for food. etc. 
5. The activity starts with all players lined up on their 
respective lines (deer on one side: habitat components 
on the other side)-and with their backs to the stu
dents at the other line. 
6. The facilitator or teacher begins the first round by 
asking all of the students to make their signs-each 
deer deciding what it is looking for. each habitat com
ponent deciding what it is. Give the students a few 
moments to get their hands in place-over stomachs, 

mouths. or over their heads. (As you look at the two 
lines of students. you will normally see a lot of vari
ety-with some students water. some food. some 
shelter. As the activity proceeds, sometimes the stu
dents confer with each other and all make the same 
sign. That's okay, although don't encourage it. For ex
ample, all the students in habitat might decide to be 
shelter. That could represent a drought year with no 
available food or water.) 
NOTE: If students switching symbols in the middle of a 
round is a problem. you can avoid that by having 
stacks of three different tokens. or pieces of colored 
paper. to represent food. water and shelter at both the 
habitat and deer ends of the field. At the start of each · 
round. players choose one of the symbols before turn
ing around to face the other group. 
7. When you can see that the students are ready. 
count: "One ... two ... three." At the count of three. 
each deer and each habitat component turn to face the 
opposite group, continuing to hold their signs clearly. 
8. When deer see the habitat component they need, 
they are to run to it. Each deer must hold the sign of 
what it is looking for until getting to the habitat com
ponent person with the same sign. Each deer that 
reaches its necessary habitat component takes the 
"food." "water," or "shelter" back to the deer side of 
the line. This is to represent the deer's successfully 
r;neeting its needs, and successfully reproducing as a 
result. Any deer that fails to find its food. water, or 
shelter dies and becomes part of the habitat. That is. 
in the next round, the deer that died is a habitat com
ponent and so is available as food, water. or shelter to 
the deer who are still alive. 
NOTE: When more than one deer reaches a habitat 
component. the student who gets there first survives. 
Habitat components stay in place on their line until a 
deer needs them. If no deer needs a particular habitat 
component during a round, the habitat componentjust 
stays where it is in the habitat. The habitat person can, 
however. change which component it is from round to 
round. 
9. You as the facilitator or teacher keep track of how 
many deer there are at the beginning of the activity, 
and at the end of each round you record the number 
of deer also. Continue the activity for approximately 
15 rounds. Keep the pace brisk and the students will 
thoroughly enjoy it. 
10. At the end of the 15 rounds. gather the students 
together to discuss the activity. Encourage them to 
talk about what they experienced and saw. For exam
ple. they saw a small herd of deer (seven students in a 
class size of 28) begin by finding more than enough of 
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its habitat needs. The population of deer expanded 
over two to three rounds of the activity until the habi
tat was depleted and there was not sufficient food, 
water and shelter for all the members of the herd. At 
that point. deer starved or died of thirst or lack of 
shelter, and they returned as part of the habitat. Such 
things happen in nature also. 
NOTE: In real life, large mammal populations might 
also experience higher infant mortality and lower re
productive rates. 
11. Using a fiip chart pad or an available chalkboard, 
post the data recorded during the activity. The number 
of deer at the beginning of the activity and at the end 
of each round represent the number of deer in a series 
of years. That is. the beginning of the activity is year 
one; each round is an additional year. Deer can be 
posted by fives for convenience. For example: 
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The students will see this visual reminder of what they 
experienced during the activity: the deer population 
fluctuated over a period of years. This is a natural 
process as long as the factors which limit the popula
tion do not become excessive, to the point where the 
animals cannot successfully reproduce. The wildlife 
populations will tend to peak, decline, and rebuild, 
peak. decline, and rebuild-as long as there is good 
habitat and sufficient numbers of animals to success
fully reproduce. 
12. In discussion, ask the students to summarize 
some of the things they have learned from this activi
ty. What do animals need to survive? What are some 
of the '"limiting factors" that affect their survival? Are 
wildlife populations static, or do they tend to fluctuate, 
as part of an overall "balance of nature?·· Is nature 
ever really in "balance·· or are ecological systems in
volved in a process of constant change? 

VARIATIONS 
1 . After the students have played several rounds of 
"Oh Deer! ... introduce a predator such as a mountain 
lion or wolf into the simulation. The predator starts in 

f,1/1 

a designated '"predator den'" area off to the side. The 
predator has to skip or hop. This reduces the possibili
ty of violent collisions between deer and predators. 
The predators can only tag deer when they are going 
towards the habitat and are between the habitat and 
deer lines. Once a deer is tagged, the predator escorts 
the deer back to the predator den. That simulates the 
time it takes to eat. The '"eaten" deer is now a preda
tor. Predators that fail to tag someone die and become 
habitat. That is, in the next round. the predators that 
diedjoin the habitat line. They will become available to 
surviving deer as either food, water or shelter. During 
each round, the teacher should keep track of the num
bers of predators as well as the number of deer. Incor-
porate these data into the graphs. , , 
2. Instead of drawing the line graph for students as 
described in procedure 11 . have the students create 
their own graphs. Provide them with the years and 
numbers of deer. Depending upon the age group, they 
can make picture, line or bar graphs. 

EXTENSIONS 
1. When you have finished tabulating and discussing 
the graph data, ask the students if they have ever 
heard of the Hudson Bay trappers in American history. 
Tell them, briefly, who they were. 

There is a hundred years. or more. of records of the 
activities of these trappers. In those records are some 
interesting data. These data refer to pelts shipped 
from America to Europe, particularly the pelts of 
snowshoe hares and lynx. Researchers have found that 
snowshoe hare populations seem to peak about every 
seven to nine years and then crash, repeating the 
process over each comparable time period. So, a 
snowshoe hare population graph would look like this: 



It has also been discovered that lynx populations do 
the same thing-except that they do it one year be
hind the hare populations. The combined graph would 
look like this: 
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Graph this right over the deer graph that you made. 
adding first the hares, and then the lynx. Ask the 
students: 

• Which animal is the predator? Which prey? 
• Are predators controlling the prey, or are prey 

controlling the predators? (We have been 
brought up to "know" that predators control the 
prey-and are now discovering that this is not 
so. The number of prey animals available tells us 
how many predators can live in the area.) 

• Is this like the deer habitat activity we just 
played? Who controls? (Sometimes the habitat
when the deer population is not too large; some
times the habitat-when the deer population 
"gets on top of it" and destroys the vegetative 
food and cover.) 

2. Some recent research has added a new dimension 
to the story of the snowshoe hares and the lynx. 
It has been found that a major winter food of the hare 
is a small willow. As hare populations grow, the use of 
the willow plants grows too. But. when the willow 
plant has been "hedged" or eaten back so far, the plant 
generates a,t0xin (poison) which precludes use by the 
hare. That is when the hare population crashes, fol
lowed by the crash of the lynx population about a year 
later. Then the willow, relieved of pressure. begins to 
grow again. The hare population begins to grow in re
sponse, and last of all. within a year or so. the lynx 
population follows. And the cycle has begun again
over and over-every seven to nine years. 
3. Discuss the "balance of nature." Is it ever in 
"balance?" 

AQUATIC EXTENSION 
Do the activity in exactly the same fashion, except sub
stitute an aquatic species of wildlife. The essentials are 
still the same. In this case. rather than assuming all the 
necessary space is available, assume all the water is 
available but space is needed, as is food and shelter. 
Hands on stomach is food. hands together over head 
is shelter-and arms out to the side is space. Other
wise, conduct the activity in the same fashion. The ob
jective remains the same, except that now you are 
identifying food, shelter and space as three essential 
components of habitat. Examples of possible aquatic 
species: manatee. salmon, frog. 

EVALUATION 
1 . Name three essential components of habitat. 
2. Define "limiting factors." Give three examples. 
3. Examine the graph. What factors may have caused 
the fallowing population changes. 

a) between years 1 and 2? 
b) between years 3 and 4? 
c) between years 5 and 6? 
d) between years 7 and 8? 
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4. Which of the following graphs represents the 
more typically balanced population? 
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Indicators of Water Quality 

Americans are clearly improving their personal awareness of human health and 
physical fitness. Blood pressure, pulse rate EKGs, aerobics, diet, exercise, 
cholesterol intake, etc. are standards by which we determine, monitor, and 
improve our personal health. We recognize clues to a person's health by such 
things as their energy level, complexion, weight, vision, muscle tone, temperature, 
etc. Unfortunately, many physically fit Americans are unaware of stands relating 
to the health of the environmental that surrounds them. Hopefully, once people 
become more aware of signs of a healthy environment, they will be more willing 
to protect those natural resources. 

Water is a natural resource that many people in "developed" countries take for 
granted. When agricultural and industrial uses are taken into account, the daily 
U.S. water demand is 2,000 gallons per person per day. The assessment of water 
quality is one of our most critical determinants of environmental health. We must 
have an awareness and appreciation of water quality if we are to continue to have 
access to an abundant clean water supply. 

Signs of a healthy lake community include quality air, water, and soil; diverse 
native plants and animals; evidence of native plant/animal reproduction; 
abundance of vegetation; evidence of temporary successional changes; evidence 
of cycling/recycling of key environmental nutrients ( e.g., water cycle, nitrogen 
cycle); absence of negative impacts on the environment. While the following 
activities concentrate on water quality, they also touch on these other signs of a 
healthy lake ecosystem (Scheirloh, 1994). 

Indicators 
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Because of their size and depth, lakes can be sampled at different depths and in different 
zones. Consequently, the techniques (and time) required to conduct physical/chemical 
surveys in lakes can be extensive. Nevertheless, a lot can be learned by doing some 
simple tests at your lake site, without much investment of time or money. Your group 
will have to decide what is feasible, given your interests and access to the needed 
equipment. 
The following section describes the most common tests used to assess water quality: 

pH 

The pH value responds readily to changes in the water quality and is an excellent 
indicator of possible water pollution. Chemists use a pH test to measure the 
concentration of hydrogen ions in a chemical solution to determine the solution's 
relative acidity or alkalinity. Alkalinity and acidity of water are measured using a 
pH Scale which ranges from Oto 14, with a pH of 7 being neutral, above 7 being 
alkaline ( or basic), and below 7 being acidic conditions .An acid solution has a 
higher number of free hydrogen ions while basic solutions have a low number of 
hydrogen ions. For comfortable life conditions, pH should generally not be 
higher than 8.5 or lower than 4.7. Many species cannot tolerate pH above or 
below these two levels. Lakes typically have a pH ranging from 6 to 9, which is 
tolerable for most plants and animals (Caduto, 1985). Natural values for pH in 
freshwater generally ranges from 5.5 to 8.3. Ocean water has a pH of around 8.0 
and is slightly basic. Natural rainwater is about 5.6, although acid rain has been 
measured with a pH as low as 4.2. Wisconsin Department of Natural Resources 
consider rain with a pH ofless than 5.0 to be "acid rain." Changes in pH affect 
life in lakes and other waterways because animals and plants can live only within 
relatively narrow pH limits. 

TO TEST ... 

Once at the lake site, use pH hydrion paper and take several pH readings of the 
lake surface water. Record your findings and compute the average pH value for 
that lake site. If possible, compare your findings with the pH values for other 
lakes. 

Physical Chemical Survey 
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Odor 

The odor of lake water can differ with the time of year, but can also be affected by 
potential pollutants, which find their way into the lake. Disagreeable odors in 
water may be the result of decaying organic matter, decomposing sewage, 
industrial waste, or a by-product of the activities of microorganisms. Testing for 
odor is very subjective and depends greatly on the ability of the observer to 
differentiate between a wide variety of smells. Nevertheless, odor tests can be 
useful in identifying some types of pollution or contamination. 

To Test ... 

Obtain a surface water sample in a sampling jar. Close the jar and shake the 
sample. Open the jar, hold it about 10 cm from your nose and smell it. Identify 
the odor (e.g., fishy, oily, rotten eggs, etc.) and rank the strength (0=No odor; 
l=Weak; 2=Distinct; 3=Overwhelming). Record the type and strength of odor. If 
possible, repeat the procedure for a subsurface water sample. Although this is a 
very subjective test, it can still give you a good indication of the variety of odors 
that can occur in different lakes. 
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Water Clarity 
Various lakes, rivers, and oceans have different degrees of clarity (transparency). 
Turbidity indicates the degree oflight penetration through the water and is a 
measure of the amount of living and non-living suspended solids, as well as 
dissolved elements that give color to the water. The water will become more 
turbid or cloudy after heavy rains have caused soil and other particles to wash in 
from the surrounding land, streams, and atmosphere. Algae blooms and dense 
zooplankton populations also increase turbidity in eutrophic waters, such as those 
contaminated with organic pollution. Comparative readings taken at regular 
intervals at different lakes are a useful gauge of how different natural 
surroundings and human activities can affect turbidity. 

Water Clarity 
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Secchi Disk 
A Secchi disc is one of the many tools in a 
lake managers tool kit. It is an eight-inch 
diameter disc made of metal and painted 
black and white in alternating quadrants. It 
is attached to a non-stretchable rope marked 
in one-foot intervals. The Secchi disc is 
used to measure the water clarity or 
transparency of the lake. Water clarity is 
one indicator of overall water quality. 

Measuring water transparency is only one 
test that can be conducted as part of a lake's 
complete "physical exam". It is an easy and 
inexpensive test to conduct, yet provides 
valuable information about the overall 
health of the lake. 

Water clarity is affected by several factors 
including suspended sediment and algae. 
Suspended sediment may be the result of 
land use activities in the watershed such as 
erosion of cropland, barnyard runoff, 
construction site erosion or runoff from city 
street. It may also come from a river or 
stream draining into the lake. In a shallow 
lake, sediment can be mixed from the lake 
bottom during heavy wind. Rough fish such 
as carp can also stir up bottom sediments 
and make the lake appear muddy. A lake 
with a lot of sediment appears cloudy, 
muddy or brown. The Secchi disc 
disappears from view in a few feet of water. 

Algae are microscopic plants naturally 
found in all lakes (Fig. 2). Some lakes 
contain more algae than others. Free
floating algae (called phytoplankton) are a 
vital part of the lake's food chain, providing 
food for microscopic animals ( called 
zooplankton) that are eaten by fish and 
ducks. But, too much algae can disrupt the 
natural balance of a lake ecosystem and can 
be unsightly. Excessive algae can also make 
swimming, boating and other activities less 
enjoyable. 

Secchi New 75 

Certain kinds of algae, (blue-green algae in 
particular), are inedible to fish and ducks 
and cause noxious odors when they die and 
decay. These algae are also capable of 
producing natural toxins that may be 
dangerous and even deadly to animals, 
including cows and dogs that ingest them. 

The Secchi disc can provide a relative 
estimation of how much algae are present in 
a lake where there is little sediment 
turbidity. However, it will not tell us what 
kinds of algae are present. 

A very productive or fertile lake is called 
eutrophic. Eutrophic lakes contain abundant 
algae and may appear green in color. The 
water clarity is low, meaning the Secchi disc 
will disappear after being submerged only a 
few feet. In contrast, a less productive lake 
is called oligotrophic. Oligotrophic lakes 
contain little algae. The water clarity will be 
high, meaning the Secchi disc may be 
visible to great depths. 

Figure 2. Different species (types) of 
floating algae found in lakes. 
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Lakes in Wisconsin range from very 
oligotropic to very eutrophic. By knowing 
the Secchi disc depth, we can roughly 
estimate the general productivity of the lake. 
To do this, we must have enough data 
collected over a long enough period of time, 
particularly in the summer months when 
algal blooms are the most prev:ilent. 

Water Color 
Several other natural factors can affect 
Secchi transparency. These include water 
color, wind, waves, sun and the observer's 
experience and eyesight. Some lakes are 
naturally brown in color, not because of 
suspended sediment, but because oftannic 
acids which are produced when plants 
decay. These "stained" lakes are tea
colored. Light cannot penetrate as deeply in 
darker-colored water. In these lakes Secchi 
depth may be low although algae are usually 
less abundant in stained lakes than in 
colorless lakes. This does not indicate that 
the lake is eutrophic. 

Water color is important, especially if it 

Light Penetration 
Secchi disc transparency can also indicate 
the depth to which the lake contains enough 
oxygen to support fish and other aquatic life. 
Generally, light can penetrate to a depth 1. 7 
times the Secchi depth (fig. 4). For 
example, if the Secchi disc transparency is 
12 feet, light can actually penetrate to 20 
feet (12 feet* 1.7 = 20.4 feet). In this 
lighted or "photic zone," oxygen can be 
produced by algae and aquatic plants, 
providing good habitat for fish. Oxygen 
may become depleted below the photic zone 
in deep, productive lakes due to bacterial 
decomposition of dead plants and animals. 

Without oxygen, phosphorous and other 
nutrients may be released from the lake 
sediments. Phosphorous in the bottom water 
will eventually be circulated to the surface 
water during the lake's mixing periods. This 
is called internal recycling of nutrients. 
Internal nutrient cycling can trigger algal 
blooms, aquatic plant growth, taste and odor 
problems. 

changes over the sampling season. Seasonal When to Take the Reading 
color changes most likely reflect changes in The weather can also affect the depth at 
algal productivity (Fig. 3). If the lake is which you can no longer see the Secchi disc. 
usually clear but is green for a few weeks in Wind-generated waves will interfere with 
July, the change is probably the result of an your reading. Position of the sun in the sky 
algal "bloom". (Algae may also be brown and cloud cover will also affect readings. 
or orange in color which affects the color of For th ea th s h" d" d" ese r sons, e ecc 1 1sc rea mg 
the water.) Since this information is should taken on clear, calm days between 
essential in understanding variations in 10 a.m. and 4 p.m. This way the sun 
Secchi depth, it is important to )bserve and should be directly overhead and waves and 
record water color when taking Secchi disc clouds will not interfere with your reading. 
readings . ....----------------,Ideally, a reading should be taken once a 

/ Bl""!"""' Algae 
PialomAlga,e •• 

"-.. Cn,m Algae • • • • 

1 .. •• ---:-.... . . '\ . 
I •• \ ••• . \ ;· 

/ .·· " · .. • • • 

week, but once every two weeks is fine. 

Jan Fob Mw Apr May Jun Jal Aug Sep Oct Nov Dec: 

Figure 3. Seasonal variations in lake algae 
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Figure 4. Light can penetrate to a depth of I. 7 times the Secchi depth. Here the Secchi disc can 
be seen to a depth of 12 feet. Light can actually penetrate to 20 feet. 

Variations in Data 

Taking a Secchi disc reading only once may 
not have much value since it measures the 
water clarity of the lake only on that one 
occasion. That time might have been during 
an algae bloom or after a heavy rainfall 
which may not represent typical conditions. 
This is why we would like Secchi disc 
transparency data collected regularly over 
time. 

Expect to see variations in the data because 
a lake is an ever-changing system that will 
be different during the spring, summer, fall 
and winter. By taking regular 
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measurements, particularly during the ice
free period, you can determine what the 
normal seasonal variations are for a lake and 
what the overall condition is. 

The most important time to collect data is 
June through August. Those are the prime 
recreational months as well as the time when 
algal blooms are the most prevalent. After a 
period of years, you will be able to answer 
two major questions: 1) What is the trophic 
state of the land based on water clarity 
data-is it generally more eutrophic or more 
oligotrophic? And 2) Do the ·data indicate 
that the lake" water quality is remaining the 
same, improving or degrading over time? 



How to Use the Secchi Disc 
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1. Use the map of your lake and its marked 
sampling site(s) to proceed to the first 
site. 

2. Anchor your boat at the sampling site. 
Remove your sunglasses. Unwind the 
Secchi disc rope from the dowel. 

3. Lean over the shady side of the boat and 
slowly lower the disc into the water until 
it can no longer be seen. 



4. Mark the rope at the water level with the 
clothespin. 

5. Lower the disc a few more feet into the 
water. Slowly raise the disc. When the 
disc reappears, mark the rope a! the 
water level with your fingers. 
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6. From a loop between the clothespin and 
your fingers. Slide the clothespin to the 
center of the loop. Haul the disc back 
into the boat. 



.,.._ clothespin 
31/2 ft. 

...... 3 ft. 

~. 

~ 

80 

7. Carefully count the number of feet from 
thedisc until you reach the clothespin. 
Round off to the nearest ¼ foot. 

8. Record the measurement on the data 
sheet. 

9. If you are monitoring more than one site 
or lake, proceed to the next location and 
repeat steps 1-9. 



Temperature 
Water temperature is one of the most important factors for survival of aquatic life. Plants 
and animals have natural limits of tolerance to upper and lower temperatures. There is a 
lethal temperature that would kill an aquatic organism, stressing its life processes beyond 
the point to which it can adapt. Over time, however, organisms can slowly adjust to 
seasonal temperature changes. For example, a wintering trout would not be able to 
survive in the warmest temperatures it could tolerate during the summer months; its 
tolerance to warmer temperature increases slowly as the waters get warmer. The 
temperature of water is a major determinant of the presence of plants and animals in 
lakes. Warmer water increases metabolic rates and respiration rates. Some factors that 
lower temperature are: rapid rates of conduction and convection of heat in colder 
surroundings; seasonal changes; wind evaporation and wind currents; thermal discharge; 
heavy shade; and the inflow of cold spring water (Canduto, 1985). 

To Test ... 

There are many good ways to measure the temperature of surface and subsurface water 
temperatures. The most sophisticated is the electric thermistor thermometer. · If not 
available, a weighted thermometer can be lowered on a rope that has been marked in one 
foot increments. Water has a high specific heat, so samples can even be brought to the 
surface in a sampling bottle ~d quickly measured before the water temperature has a 
chance to change significantly. The surface water temperature can be measured using a 
simple outdoor.thermometer. 

Take the surface temperature of your lake at several locations and record your results. 
Compute that average temperature and compare these results with the surface 
temperature of other lakes when possible. While doing this activity, keep in mind that 
colder water holds more oxygen than warmer water. What affects would this have on the 
plants and animals living in those waters? 

Temperature tolerance levels of selected aquatic organisms. 

Temperature Examples of Life 

Greater than 68°F, 20°C. Much plant life, many fish (Warm Water) diseases. 
Most bass, crapie bluegil~ carp, and catfish. 

Upper range Some plant life, some fish diseases. Salmon, trout. 
(55-68°F) Stonefly nymphs, mayfly nymphs, caddisfly larvae, 
(13-20°C) water beetles, and water striders. 
Less than 68°F 
Or20°C 
(Cold Water) 

Lower range Trout, caddisfly larvae, stonefly nymphs, and 
(Less than 55°F) mayfly nymphs. 

Temperature 81 
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Dissolved Oxygen 
Oxygen is as essential to life in water as it is to life on land. The amount of oxygen 
found in water is called the dissolved oxygen concentration (DO) and is measured in 
parts per million (PPM), which can also be expressed as mg/1. A minimum of 5 ppm 
is required to support most fish. The DO level is affected by many factors, and 
important relationships exist between dissolved gases, including oxygen and carbon 
dioxide, and temperature. Warmer water contains less oxygen and colder water has a 
higher dissolved oxygen content. Respiration and photosynthesis also affect oxygen, 
while during respiration, plants and animals use oxygen and give off carbon dioxide. 
During the daytime, sup.light induces high levels of photosynthesis in green plants, 
especially algae, resulting in the production of significant level of oxygen which enter 
the water in solution. When the sun sets, photosynthesis generally stops. DO levels 
are highest in the late afternoon and lowest just before sunrise. Respiration continues 
throughout the night, so DO levels are usually reduced by morning. Waters with high 
levels of organic matter have more respiration OGcurring during decomposition, which· 
causes lower levels of DO. Waters with rocky bottoms usually have less organic 
matter and tend to have higher DO levels. Other influences on DO levels include: 
water velocity, wind, depth, groundwater in-flow, thermal discharge, additions of 
oxygen-consuming wastes to the water, and season (Caduto, 1985). 

To Test ... 

If available, measure the DO level in the lake you're studying using a Hach, 
LaMotte, or CHEMets Dissolved Oxygen Kit. (Note: These tests ( Hach/LaMotte 
require the use of chemical agents and are not suitable for younger ages; always take 
safety precautions, such as gloves and goggles, when working with chemicais). 
We measure the concentration of oxygen at representative depths either a chemical 
test, called the "modified Winkler," or an electronic meter. Limnologists (lake 
scientists) or fish managers usually measure the oxygen concentration from the top to 
the bottom of a lake using a meter. 

The V anDom water .sampler can be used to collect water samples at specific depths. 
The amount of oxygen in the water at various depths is directly influenced by 
temperature. 

Dissolved Oxygen 
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The VanDorn Water Sanipler 

Open Position 

A~ tug on lbe lOW line 
releases lbe snap shaclcle gate ~ 
allowing the sampler to close 

Stainless steel split 
rings secured in gate of 
snap shackle 

Outflow and bose clamp 

Clear Lexan@ tube 
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Closed Position 

Plastic rod 

Back-up lanyard~ 

Thermometer (0 F) can be 
removed by pulling on 
the lanyard 



., 

~ 

..... • 
Using the VanDorn Water Sampler 

1) Hold the VanDorn sampler horizontally. 
Using the plastic rods, pull the sealing balls 
from both ends of the sampler and bring the 
metal rings together as shown. Hold rings 
together firmly with. one hand. Attach and 
close the nietal snap shackle. Position the 
snap shackle split ring away from the bottle to 
assure proper release (see illustration p. C-7). 
Note: Twist on the sealing ball to adjust the 
position of the shackle. 

2) Lower the sampler to the desired depth using. 
the one-foot marks on the rope for reference. 
Once the sampler i~ at the appropriate depth, 
give the rope a short, sharp tug to release the 
sealing balls if you have a snap-shackle 
sampler. Drop the messenger if you have a 
messenger-release sampler. (It may be 
helpful to practice several times on land to get 
a feel for how the sampler works.) 

3) Bring the closed sampler to the surface. 
Release the hose clamp by pressing the top lip 
forward. Release the vacuum by cracking the 
top ball seal to release the water. 



Procedure for CHEMets Dissolved Oxygen: 

Sampling 
The most critical part of any dissolved oxygen test is sampling. It is difficult to obtain 
an aliquot which accurately reflects the oxygen content of a sample. Exposure to the 
high oxygen content of the "air" will cause a sample to approach saturation. Biological 
activity may cause rapid oxygen depletion. Dipping and pouring operations should be 
performed with as little agitation as possible. A two foot sub-surface sampler/snapper 
is available to minimize sample contamination . 

Test Procedure 
1. Fill the sample cup to the 25 mL mark with your sample (Fig. l). 
2. Place the CHEMet ampoule in the sample cup. Snap the tip by 

pressing the ampoule against the side of the cup. The ampoule 
will fill, leaving a small bubble to facilitate mixing (Fig. 2). 

3. Mix the contents of the ampoule by inverting it several times, 
allowing the bubble to travel from end to end each time. Wipe 
all liquid from the exterior of the ampoule. Wait 2 minutes for . 
color development. 

4. Hold the comparator ina nearly horizontal position while standing 
directly beneath a bright source of light. Place the CHEMet 
ampoule between the color standards moving it from left to right 
along the comparator until the best color match is found (Fig. 3). 
If the color of the CHEMet ampoule is between two color standards, 
a concentration estimate can be made. 

Test Method 

... 
-+ ◄ .. ► 

◄10► 
◄ is ► 

◄ 10 ► 

◄•► 

The Dissolved Oxygen CHEMets test employs the indigo carmine method. In an acidic 
solution, oxygen oxidizes the yellow-green colored leuco form of indigo carmine to 
form a highly colored blue dye. The resulting blue color is proportional to the 
dissolved oxygen concentration in the sample. Test results are expressed in ppm 
(mg/Liter) dissolved oxygen as 0 2 • 

Safety Information 
Wear safety glasses. 

Important Note 
The CHEMet ampoules contain a reagent which will deteriorate upon prolonged 
exposure to light. They will remain stable only if stored in the dark. 

CHEMetDO 
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Procedure for LaMotte Dissolved Oxygen 

Direct Reading Titrator Instructions 

1. Fill the titration tube to 20 mL line with sample water. 
2. Add the reagents as specified in the test procedure. Cap the tube with the special 

titration tube cap. Mix by swirling gently. 
3. Depress the plunger of the Titrator to expel air. 
4. Insert the Titrator into the plastic fitting of the titrating solution bottle. 
5. To fill the Titrator invert the bottle and slowly withdraw the plunger until the 

bottom of the plunger is opposite the zero mark on the scale. 
NOTE: A small air bubble may appear in the Titrator barrel. Expel the bubble by 
partially filling the barrel and pumping the titrating solution back° into the inverted 
reagent container. Repeat this pumping action until the bubble disappears. 

6. Turn the bottle right-side-up and remove the Titrator. 
7. Insert the tip of the Titrator into the opening of the titrator tube cap. Slowly 

depress the plunger to dispense the titrating solution. Gently swirl tube to mix. A 
slight rotating or twisting motion may permit the plunger to move more smoothly. 

8. Continue adding the titrating solution until the specified color change occurs. If no 
color change occurs by the time the plunger reaches the bottom of the scale, refill 
the Titrator to the zero mark. Continue the titration. Include both titration amounts 
in the final test result. 

9. Read the test result directly from the scale opposite the bottom of the plunger tip. 
10. If no additional tests are to be made, discard the titrating solution in the Titrator. 

Thoroughly rinse the Titrator and the titration tube. 
NOTE: The plunger tip should periodically be coated with silicon grease. 

Collection and Treatment of the Water Sample 

Steps 1 through 4 below describe proper sampling technique in shallow water. For 
sample collection at depth beyond arm's reach, special water sampling apparatus is 
required (e.g., the LaMotte Water Sampling Chamber, Code 1060; Model JT-1 Water 
Samplers, Code 1077; Water Sampling Outfit, Code 3103; or 3-0026 Water Sampling 
Bottle). 

1. To avoid contamination, thoroughly rinse the Water Sampling Bottle (0688-DO) with 
sample water. 

2. Tightly cap the bottle.and submerge to the desired depth. Remove cap and allow 
the bottle to fill. 

3. Tap the sides of the submerged bottle to dislodge any air bubbles clinging to the 
inside. Replace cap while the bottle is still submerged. 

LaMotteDO 
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4. Retrieve bottle and examine it carefully to make sure that no air bubbles are trapped 
inside. Once a satisfactory sample has been collected, proceed immediately with 
Steps 5 & 6 to "fix" the sample. 
NOTE: Be careful not to introduce air into the sample while adding the reagents in 
Steps 5 & 6. Simply drop the reagents into sample. Cap carefully, and mix gently. 

5. Add 8 drops of *Manganous Sulfate Solution (4167) and 8 drops of *Alkaline 
Potassium Iodide Azide (7166). Cap and mix by inverting several times. A 
precipitate will form. Allow the precipitate to settle below the shoulder of the bottle 
before proceeding. · 

6. Add 8 drops of *Sulfuric Acid, 1:1 (6141WT). Cap and gently shake until the 
reagent and the precipitate have dissolved. A clear-yellow to brown-orange color 
will develop, depending on the oxygen content of the sample. 
NOTE: Following the completion of Step 6, contact between the water sample and 
the atmosphere will not affect the test result. Once the sample has been "fixed" in 
this manner, it is not necessary to perform the actual test procedure immediately. 
Thus, several samples can be collected and "fixed" in the field, and then carried 
back to a testing station or laboratory where the test procedure is to be performed. 

Test Procedure 

1. Fill the titration tube (0299) to the 20 mL line with the "fixed" sample and cap. 
2. Fill the Direct Reading Titrator (0377) with *Sodium Thiosulfate, 0.025N (4169). 

Insert the Titrator into the center hole of the titration tube cap. While gently 
swirling the tube, slowly press the plunger to titrate until the yellow-brown color is 
reduced to a very faint yellow. 
NOTE: If the color of the "fixed" sample is already a very faint yellow, skip to 
Step 3. 

3. Remove the Titrator and cap. Be careful not to disturb the Titrator plunger, as the 
titration begun in Step 2 will be continued in Step 4. Add 8 drops of Starch 
Indicator Solution (4170Y!T). Sample should turn blue.. . 

4. Replace the cap and the Titrator. Continue titrating until the blue color just 
disappears. Read the test result where the plunger tip meets the scale. Record as 
ppm dissolved oxygen. 
NOTE: Each minor division on the Titrator scale equals 0.2 ppm. 

5. If the plunger tip reaches the bottom line on the Titrator scale (10 ppm) before the 
endpoint color change occurs, refill the Titrator and continue the titration. When 
recording the test result, be sure to include the value of the original amount of 
reagent dispensed (lOppm). 
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-Phosphorous. 

Phosphorous is a nutrient that is important in 
"feeding" rooted plants, algae and other life in 
the lake. An excess of phosphorous can 
sometimes make a lake look like pea soup. 
Phosphorous occurs in different forms which are 
not all available for plants to use. Most of the 
phosphorous in fresh water lakes occurs either in 
dissolved (available) or particulate (unavailable) 
form, Dissolved phosphorous is the form used 
by the lake phytoplankton (algae) and the 
macrophytes (rooted plants) for growth. 

Phosphorous is often the limiting nutrient in 
fresh water systems because it is unavailable 
from the atmosphere, and because it is rapidly 
recycled and changes form to those unavailable 
for plant use. There is also a major loss of 
phosphorous from the lake ecosystem through 
sedimentation. In other words, the living 
material that contains phosphorous may sink to 
the bottom of the lake and become unavailable. 

Phosphorous samples are to be collected at two 
depths-one near the surface, and the other a few 
feet off the bottom of the lake. This data will 
help you answer questions such as, "How 
phosphorous enriched is the lake?" It will also 
help you predict if your lake is susceptible to 
nuisance algae blooms. 

The amount of phosphorous in the bottom waters 
is very important because of its potential for 
recirculating into the water column when the 
lake mixes in the spring and fall. Phosphorous is 
most often released from bottom sediments when 
there is no oxygen in the bottom waters of the 
lake and when the lake mixes. Thus, the 
dissolved oxygen profile, temperature profile and 
the bottom water phosphorous concentrations 
provide a lot of information when examined 
together. 

Phosphorous Sampling 
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You will be using a VariDom water sampler to 
collect phosphorous samples from the near
surface and near-bottom waters. The VanDorn is 
basically a clear plastic tube with rubber stoppers 
at each end. The bottle is prepared for sampling 
by pulling the handles together and attaching the 
golgd metal clasp to the silver rings to hold the 
stoppers open. 

The V ariDom is then lowered to the appropriate 
depth, as indicated by the 1-foot marks on the 
rope. Once the sampler is at the appropriate 
depth, a sharp tug on the line will snap it closed. 
The sample can then be hauled to the surface. 

Water from the VanDom can be dirrectly 
transferred to the testing bottles by opening the 
white clamp, cracking the top stopper and 
pouring the sample through the rubber tube. 

Since we measure phosphorous in very small 
concentrations, it is very important that "clean" 
sampling techniques be used. Your fingers may 
have some phosphorous residue on them, from 
sources such as hand soaps, laundry detergents 
or lawn fertilizers. (Phosphate detergent is 
banned in Wisconsin.) Be careful not to touch 
the inside of the bottles or caps, and do not touch 
the water as it is being poured from the V ariDom 
into the testing bottle. 

It is also essential that you not disturb the 
bottom sediments when you collect the near
bottom phosphorous sample. Lakes are 
sometimes compared to sinks, where materials 
washing into the water settle down to the bottom. 
This includes not just old boots and tires, but 
leaves, decaying aquatic plant material and dead 
algae. Years of accumulation of these materials 
continually feed the bottom sediments, making 
them rich in nutrients. Stirring up these 
sediments with the VanDom may result in a 
phosphorous-rich water sample that is not 
representative of the true conditions of the lake 
water at that depth. If you see that the near
bottom water sample has sediment in it, discard 
the sample, move your boat several yards and 
retake the samples. SEND SAMPLE TO 
LABORATORYPROMPTY! 
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Procedure for Phosphate CHEMets . 0 - 1 & 1 - 10 ppm 

Test Procedure 
1. Fill the sample cup to the 25 mL mark with the sample (Fig. l). 
2. Add 2 drops of A-8500 Activator Solution (Fig. 2). Cap the 

sample cup and shake it to mix the contents well. 
3. Place the CHEMet ampoule in the sample cup. Snap the tip by 

pressing the ampoule against.the side of the cup. The ampoule 
will fill leaving a small bubble to facilitate mixing (Fig. 3). 

4. Mix the contents of the ampoule by inverting it several times, 
allowing the bubble to travel from end to end each time. Wipe 
all liquid from the exterior of the ampoule. Wait 2 minutes for 
color development. 

5. Use the appropriate comparator to determine the level of ortho
phosphate in the sample. If the color of the CHEMet ampoule 
Is between two color standards, a concentration estimate can be 
made. 
a. Place the CHEMet ampoule, flat end downward, into the 

center tube of the low range comparator. Direct the top of 
the comparator up toward a source· of bright light while 
viewing from the bottom. Rotate the comparator until the 
color standard below the CHEMet ampoule shows the 
closest match (Fig. 4). 

b. Hold the high range comparator in a nearly·horizontal 
position while standing directly beneath a bright source of 
light. Place the CHEMet ampoule between the color 
standards moving it from left to right along the comparator 
until the best color match is found (Fig. 5). 

Test Method 
The Phosphate CHEMets test method employs the stannous chloride chemistry.- In an 
acidic solution, ortho-phosphate reacts with ammonium molybdate to form 
molybdophosphoris acid, which is then reduced by stannous chloride to the intensely 
colored molybdenum blue. The resulting blue color is directly proportional to the 
phosphate concentration. Results are expressed in ppm (mg/Liter) PO4 • 

Condensed phosphates (pyro-, meta- and other polyphosphates) and organically bound 
phosphates do not respond to this test. Sulfide, thiosulfate, and thiocyanate will cause 
low test results. 

Safety Information 
Read MSDS before performing this test procedure. Wear safety glasses. 

Phosphate CHEMets 
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Procedure for LaMotte Phosphate in Water Test Kit 

Model VM-12 CODE4408 
QUANTITY CONTENTS CODE 
60rnL *VM Phosphate Reagent *4410-H 
30 rnL *Reducing Reagent *6405-G 
1 Pipet, dropping, plastic 0352 
1 Pipet, 1. 0 mL, plastic 0354 
1 Pipet, 0.5 mL, plastic 0353 
3 Test Tubes, 5 rnL, glass, w/cap 0230 
1 Phosphate Comparator, 1-i O ppm (PO ,i) 

*WARNING: Reagents marked with a * are considered hazardous substances. Material 
Safety Data Sheets (MSDS) are supplied for these reagents. For your safety, read label and 
accompanying MSDS before using. 

To order individual reagents or test components, use the specified code number. 

USE OF THE OCTET COMPARATOR 

The Octet Comparator contains eight permanent color standards. A test 
sample is inserted into the openings in the top of the comparator. The 
sample can then be compared to four color standards at once, and the 
value read off the comparator. For optimum color comparison, the 
comparator should be positioned between the operator and a light source, 
so that the light enters through the special light-diffusing screen in the 
back of the comparator. A void viewing the comparator against direct 
sunlight or .an irregularly lighted background. 

NOTE 1: This test determines the levels of orthophosphates only. 
NOTE 2: Filter sample if cloudy. 

Test Procedure 

RANGE: .1.0 TO 10.0 ppm PHOSPHATE (PO~ 

1. Fill a test tube (0230) to the 5 mL mark with sample water. 
2. Use the 1.0 rnL pipet (0354) to add 1.0 mL of *VM Phosphate Reagent (4410). Stopper 

and mix by inverting several times. Wait 5 minutes. 
3. Use the plain pipet (0352) to add 3 drops of *Reducing Reagent (6405). Cap and mix. 

Color will develop in 10 seconds. 
4. Insert test tube into the Phosphate Comparator (4414). Match sample color to a color 

standard. Record as ppm Phosphate (P04). 
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RANGE: 10 TO 100 ppm PHOSPHATE (PO4) 

TEST BY 1:10 DILUTION 

1. Use the 0.5 mL pipet (0353) to add 0.5 mL of sample water to a test tube. 
2. Dilute to 5 mL mark with phosphate-free (distilled) water. 
3. Use the 1.0 mL pipet to add 1.0 mL of *VM Phosphate Reagent. Stopper and mix by 

inverting several times. Wait 5 minutes. 
4. Use the plain pipet to add 3 drops of *Reducing Reagent. Cap and mix. Color will 

develop within 10 seconds. 
5. Insert test tube into the Phosphate Comparator. Match sample color to a color standard. 

Multiply by 10. Record as ppm Phosphate (PO4). 

CAUTION: Do not use soaps or. detergents containing phosphates to wash test tubes. 

LaMotte Phosphate ~ ADOPl'-A-LAKE 
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Physical/Chenrlcal Survey Data 

Physical Data 

Lake Depth: 
Maximum Water Depth _____ Average Water Depth ____ _ 

Odor: (Sample both the surface water and bottom water if possible; specify which area you are 
sampling) 

Type of Surface or Strength of Odor 
Odor Bottom 

Water 

0=no odor l=weak 2=distinct 3=over 
-whelming 

Rotten egg 

Chlorine 

Oil 

Sewage 

Musky 

Acrid 

Other 

None 

Phys Chem Survey Data Sheet 92 
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Chemical Data 
Air Temperature __ _ 

Depth Temperature Dissolved pH Phosphate 
F Oxygen(DO) 

mg/I mg/1 
(ppm) (ppm) 

mg/I mg/I 
(ppm) (ppm) 

mg/1 mg/I 
(ppm) (ppm) 

mg/I mg/1 
(ppm)· 

.. 
(ppm) 

mg/I mg/I 
-(ppm) (ppm) 

mg/I mg/I 
(ppm) (ppm) 

mg/1 mg/I 
(ppm) (ppm) 

mg/I mg/I 
(ppm) (ppm) 

mg/1 mg/I 
(ppm) (ppm) 

mg/1 mg/I 
(ppm) (ppm) 

mg/I mg/1 
(ppm) (ppm) 

mg/I ·mg/1 
(ppm) (ppm) 

mg/1 mg/1 
(ppm) (ppm) 

mg/1 mg/1 
(ppm) (ppm) 

Temperature Conversion Chart for Celsius to Fahrenheit 

Celsius 0 1 2 3 4 5 6 7 8 9 

Fahrenheit 32 33.8 35.6 37.4 39.2 41 42.8 44.6 46.4 48.2 

Celsius 10 11 12 13 14 15 16 17 18 19 

Fahrenheit 50 51.8 53.6 55.4 57.2 59 60.8 62.6 64.4 66.2 

Celsius 20 21 22 23 24 25 26 27 28 29 

Fahrenheit 68 69.8 71.6 73.4 75.2 77 78.8 80.6 82.4 84.2 

Nitrates 

mg/1 
(ppm) 

mg/I 
(ppm) 

mg/1 
(ppm) 

mg/1 
(ppm) 

mg/I 
(ppm) 

mg/1 
(ppm) 

mg/I 
(ppm) 

mg/1 
(ppm) 

mg/I 
(ppm) 

mg/1 
(ppm) 

mg/I 
_(ppm) 

mg/1 
(ppm) 

mg/1 
(ppm) 

mg/1 
(ppm) 

The mathematical 

formulas for· 

converting 

temperatures are: 

F= (9/5 x C)+32 

93 C=5/9(F-32) 
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Seccbi Depth Data Record 

Lake: -------------------County: __________________ _ 

Volunteer: ------------------SamplingYear: _______________ _ 

Color Guide: Clear/Blue(C/B) 
Green (G) 
Brown (B) 

Recreational Enjoyment Guide: Beautiful (1) 
Very Minor Aesthetic Problems (2) 
Enjoyment Slightly Impaired (3) 
Level of Enjoyment Substantially Reduced ( 4) 
Enjoyment Nearly Impossible (5) 

Secchi Color Recreation Enjoyment Comments: Lake level, weather, ice-on, ice-
Depth (Circle) (Circle) off, algae blooms (etc.) 
(ft) 

C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 · 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
C/B G B 1 2 3 4 5 
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TEMPERATURE (°F) 

Lake Surface 
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DISSOLVED OXYGEN (mg/I) 

Lake Surface 
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Plant/ Animal Diversity 
A healthy lake is a highly diversified ecosystem. Its complex food chain ranges 
from microscopic diatoms and algae to large fish, birds and mammals. The 
diversity of species, particularly aquatic organisms, and their numbers are 
important to any lake study because: 1) they are an indication of water quality in 
the lake; and, 2) they are crucial to various food chains. 

Plants can be found in the littoral (shoreline) zone and in the open water if 
sunlight reaches the bottom or if they float. Fresh water varies greatly in the 
amount and composition of nutrients available for plant and animal growth. 
Plankton can be producers or consumers and float or swim freely throughout a 
lake. Benthic (bottom) organisms are found on stones or in mud or vegetation. 
The amount of phytoplankton algae present in lakes varies in different areas, 
under different conditions, but most noticeably with the seasons. During the 
winter the amounts of phytoplankton is small. In the spring, the plants grow and 
reproduce very quickly due primarily to the increase in the sun's light intensity 
which increases photosynthesis, forming a spring bloom. Over the summer, the 
plants are eaten by tiny animal plankton and thus decrease in number. In the 
autumn there is a second but smaller bloom of phytoplankton which decreases in 
winter. Zooplankton often feed on the phytoplankton, which, in turn, are eaten by 
larger organisms (e.g., fish, birds) comprising various parts of a lake's food chain 
which represents the passage of energy through an ecosystem. 

REPR.ESEHTATIVE HABITATS IN A LAKE 

t;i ;{iJ\i!~j?jf.tt;\::t· . . . . ,,-it,;=t6\MW4'/ ,Jtf /J 

Plant Animal Diversity 
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Biological Survey 
An analysis of aquatic organisms provides valuable water quality information. Chemical 
and physical measurements generally catch only one moment of a lake's history. The 
diversity of species, particularly aquatic plants and animals, and their numbers are 
important to any lake study because: 1) they are an indication of water quality in the lake; 
2) they are crucial to various food chains. In particular, aquatic macroinvertebrates have 
proven to be excellent organisms for water quality analysis. 

Many macroinvertebrates, or aquatic insects, can be seen on the surface, in the bottom 
substrate, or swimming in the water. You can usually find a lot of macro invertebrates 
using a simple dip net, but some kinds may be harder to locate and examine, especially in 
the daytime. It takes a keen eye and some patience to be a "Critter Catchin' Supersleuth!" 
Often they hide on or under aquatic vegetation. You can find many of them by turning 
over floating leaves like lily pads or by closely examining the stems and bodies of 
emergent and submerged plants. You'll be amazed at the variety and numbers you can 
find! 

Activities 

Take an inventory of the plants,.animals, and different habitats you encounter in 
and around your lake. Record this data and compare with other lakes. These data 
can be particularly informative if a data log is kept over time so that seasonal 
changes and human impacts can be observed. 

Study the life of your lake and make a drawing or chart showing the main types of 
life and habitats observed. 

Using small strainers and sieves, sample the water for aquatic life forms. Put the 
captured animals/macroinvertebrates in small white containers for identification; 
compare with pictures and· descriptions of life forms provided. Yoµ can also 
sample the smaller plant and animal life in a lake by plankton net, which can be 
trailed behind a boat or dragged by hand. You will need a microscope to see the 
really small organisms. 

In general, the greater the diversity and quantity of life forms found is an 
indication of a relatively healthy lake ecosystem. Comparisons with other lakes 
over time can also provide helpful information with regard to water quality of 
different sites. Return the organisms to the lake after you have recorded your 
findings. 

Use Wonderful, Wacky, Water Critters as a reference to help identify 
macroinvertebrates. 

Biological Suivey 
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Animal Diversity: Where possible, indicate the number and type of organisms observed in and 
around the lake monitoring site. 

Organism Species (list) None Few Abundant Date 
Observed 

Fish 

Birds 

Insects 

Macro Inverts 

~ ADOPT-A-LAKE 
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Reptiles/ 
Amphibians 

Mammals 

Other 

Habitats Observed: List any places in and around the lake system where organisms might live. 

Additional Comments: List any other observations needed to describe the lake. 

Biological SurveyData 
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Checklist of Common Aquatic Invertebrates 

Immature Aquatic Organism 
Dragonfly Nymph 

Damselfly Nymph 

Water Scavenger Larva 

Whirligig Beetle Larva 

Number Found Mature Aquatic Organism Number Found · 
Dragonly Adult 

Damselfly Adult 

Water Scavenger Adult 

Whirligig Beetle Adult 
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Immature Aquatic Organism 
Water Scorpion Nymph 

Black Fly Larva 

Midge Larva 

~ 
~ .• 

Water Boatman Nymph 

Number Found Mature Aquatic Organism Number Found 
Water Scorpion Adult 

Black Fly Adult 

Midge Fly Adult 

Water Boatman Adult 
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Immature Aquatic Organism Number Found Adult Aquatic Organism Number Found 
Giant Water Bug Nymph Giant Water Bug Adult 

Mayfly Nymph Mayfly Adult 

. : • · •• ~- !· ·• . • : •• -- .. 

.. ·.: .· .... : .. -,., .. ::· .:. 

·,. 
. . . 

Water Strider Nymph Water Strider Adult 

_ Dobson Larva (Hellgrammite) Dobsonfly Adult 
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Mature Aquatic Organism Number Found 
Scud 

Scud 

Aquatic Sowbug 

Aquatic sowbug 

Backswimmer Adult 

Backswimmer (adult) 
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Circle each category found. They are 
very pollution sensitive. 

Stonefly 
Nymph 

Group 1 
# categories 

~ 
Water Snipe 
Fly Larva 

~ 
Alderfly 
Larva 

X 1 

Circle each category found. These 
~itters are fairly tolerant to pollution. 
Vl 

\) 
Blackfly 
Larva 

~ 
~ 

~ 

Midge Larva 

Snails: Orb 
or Gilled 

Group 3 
# categories 

~-
Scud 

• Aquatic 
Sowbug 

X 3 

Circle each category found 
They are moderately intolerant to pollution ~ ·-~~ 
~ Caddisfly Larva 

~ 

'•nefly 
, ~::va 

Dragonfly 
Larva 

* Mayfly 
Nymph 

Circle each category found.These are 
very tolerant to pollution. 

A 
\1 

Pouch (left 
hand) Snail 

~ , 
Leech 

~ 
Bloodworm 
Midge Larva 
(red) 

. ~arms: Tubifex .l :r Thread worm 

Group 4 X 4 
# categories __ _ _____ ;,,._ __ __ 

Riffle Water 
Beetle Penny 

Damselfly 
Clams: Larva 

~ Fingernail or 
Freshwater 

Group 2 
# categories 

X 2 

Total # of categories - 1 __ x 1 
Total# of categories - 2 __ x 2 
Total # of categories - 3 __ x 3 
Total # of categories - 4 __ x 4 

Total (e) 

Divide f by e __ (f) / (e) 

Water Quality Score (f/ e) 

How CLEAN IS THE STREAM? 

Over 3.5 poor 
2.6 - 3.5 fair 
2.1 - 2.5 good 

1 - 2 excellent 

__ (f) 

UWEX-SWADE 10/96, bugclu .n5, Illinois Version 
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Aquatic Plant Monitoring 

Aquatic plants play a key role in lake ecosystems. Plants help stabilize lake bottoms and 
prevent shoreline erosion by dampening waves and currents. They produce oxygen 
which is essential to all aquatic life. Their leaves, stems and roots provide building 
materials and food for wildlife such as fish, birds, reptiles and amphibians. The best 
fishing spots are typically nec.r aquatic plant beds because plants provide protective cover 
for small fish, spawning areas, nurseries and perfect concealment for hungry game fish. 
Communities of small organisms on plant stems and leaves provide a smorgasbord for 
many species of fish and wildlife. And flowering plants that grow in or near the water, 
like pickerel weed, water lily, blue flag and cardinal flower add natural beauty to 
waterfront property. 

Shoreline and lake bottom disturbance can affect native plant communities, making it 
easier for exotic species, such as Eurasian water milfoil, to become established_ in our 
lakes. Excess nutrients carried to a lake by runoff can lead to overgrowth of some 
species and can result in a decrease of recreational and aesthetic value. 

A better understanding of aquatic plants and the role they play in a lake ecosystem is 
essential to the future of our inland lakes. By mapping and monitoring aquatic plants, we 
can determine which lake areas may be sensitive to runoff and disturbance. We can also 
watch for problems in plant communities (such as introduction of exotics and loss of 
plant diversity) that may be warning signals for the entire lake ecosystem; or 
improvements (such as re-establishment of native species or an increase in species 
diversity) that may result from lake and watershed management activities. 

~ ADOPT-A-LAKE 
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Mapping Aquatic. -P\ant i?eds 

Since each lake is unique, these methods may need to be tailored for your individual lake. 

To map your lake's aquatic plant beds, you will need: 

Boat 
Anchor 
Life preserver 
Lake map for making plant beds and general plant types 
Plant density data sheet 
Pencil 
Clip board or other hard surface for writing 
Long-handled rake with attached rope 

1. Make sure the weather will allow for successful and safe sampling. 

2. Motor around your lakeshore once to get an idea of where plants are growing. 

3. Slowly motor around the lakeshore again. Stop frequently and look closely. Note 
the extent of plant beds and the types of plants growing there. Using the 
following abbreviations, mark this information on your lake map. Use a solid line 
to mark the approximate edge of each major plant bed. (See example map.) 

PLANT TYPE ABBREVIATIONS 
Use the following letters to denote the type of plants growing at each location: 

S = submerged - entire plant is growing underwater ( e.g., water milfoil, 
pondweeds, bladderwort) 

E = emergent - part of a plant stem, leaves growing below the lake surface, part 
of stem, leaves above ( e.g., cattail, bulrush, sedges, arrowhead) 

Fr= free-floating- entire plant floating on surface (e.g., duckweed, water-meal) 

Fl= floating leaves - stem under water and most or all leaves floating (e.g., 
water lily, watershield) 
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Example Plant Map 

Lake: Any lake, Any County 

Date: July 8, 1994 

Volunteers: Norm Fassett and Ed Voss 

Observations: Little rain, lake unusually clear-great visibility, attached algae 
on rocks and plants throughout lake 



Aquatic Plant Collection and Identification 

Identifying aquatic plants takes practice and patience. It will probably take a couple 
years to really get a feel for what species grow in your lake. Remember that quality of 
data is more important than quantity. Build your collection slowly and carefully. Collect 
only as many plants as you have time to make good notes, good identifications, and hood 
herbarium mounts for. The herbarium record and information you compile will last 
generations and provide a long-term record of what plant seeds have been found in your 
lake. 

In addition to the items listed under mapping aquatic plants, you will need: 
Large zip lock baggies 
Cooler 
Waterproof Sharpie marker 

And on-shore: 
Through the Looking Glass (by Borman, Korth, Temte) 
Guide to Aquatic Plants (by Fassett) 
Other plant keys that you find to be useful 
Plant press 
Dividers 
Blotter paper 
Herbarium paper 
Newspaper 
Plant labels 
Pencil 
Access to a water faucet 
Tray 
Elmers glue 
A small paintbrush or tooth picks for spreading glue over plant leaf tips 
Herbarium labels 

You can use a rake to collect submerged aquatic plants. Try to choose plants that are in 
blossom and/or fruiting. Pull the rake gently and try to collect as much of the plant as 
possible-roots, stem, leaves, flowers and fruit, if present. Be sure to collect at least two 
specimens of each plant--one for your collection and a "spare" in case one does not press 
well. 

Keep a running list of all the plants you collect. Record the following information on 
your data sheet: date, plant number, species (if known), location, depth of water at site, 
any other comments or observations ("dense bed of this species," "plants flowering," 
"bass spawning in plants," other plants growing in association, etc.). 

Put each species of plant from each location in a separate zip lock baggie with some 
water. Mark the plant number, corresponding to your written list, on the baggie with a 
waterproof Sharpie pen. Keep all plants in a cooler if possible. 
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If you cannot identify the plants soon after returning to shore, store the plants (up to two 
weeks) in your refrigerator. You may need to change the water during storage. 

Using Through the Looking Glass and other materials you find helpful, identify each 
plant you have collected. Mark the species name on your data sheet corresponding to 
each plant number. 

Press and dry each specimen: 

The plant press is designed to apply pressure evenly on a stack of plants and driers. The 
newspaper and blotters pull moisture away from the plant. The corrugated cardboard 
driers allow for air movement around the plant, which promotes drying. 

Once you are done, the plant that you press may be removed from the herbarium paper. 
The paper can generally be reused for pressing another plant. 

Assemble your pressing materials. Fill a tray about half full with cool tap water. 
Working with one specimen at a time: 

1. Rinse the plant under running tap water, removing all mud and other debris. 

2. Remove the straps and place the cover of the plant press on the table. Put a 
corrugated cardboard drier on it On the cardboard, place a blotter, on the blotter, 
place an open sheet of newspaper. 

3. Using a pencil, record the plant's number on the lower right hand comer of a sheet of 
herbarium paper. 

4. Float the plant in a tray of water. Slide the herbarium paper under the plant and 
arrange the plant over the paper. Gradually pull the bottom side of the paper_(and the 
plant) up and slide it over the end of the tray. Use the other hand to arrange and ''fan 
out" the leaves to maintain the plant's natural appearance. 

Tips: 

a) Arrange the plant so that it fits easily onto the herbarium paper. If the plant stem 
is too long, crush it (to prevent breaking) and fold it into a V, N, or W shape so · 
that it will fit into the folded newspaper. 

b) Some plants have too many leaves to make good specimens. In this case, remove· 
a few leaves so that a part of the leaf stem is left to show where they were 
removed. 

c) Tum a few leaves so that both the topside and the underside may be seen in the 
pressed specimen. Also, be sure that leaflets of at least one leaf are spread out so 
they are visible. 
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5. Place the herbarium paper in the fold of newspaper and fold the remaining page over 
the top. Then place another blotter on top of the newspaper. 

6. Continue layering driers, blotters, newspapers, plants and blotters until all specimens 
have been used. Place the remainder of the press on top and apply pressure by 
tightening the straps. · 

7. Leave plants in the press for 24-48 hours. (Placing the press in a warm area or in 
front of a fan can speed the drying process.) Open the press and examine each plant. 
Straighten crumpled leaves and rearrange as needed. Replace blotters and driers with 
a new set. Spread the damp driers out to dry-they can be used over and over again. 

8. Change the driers every 24 hours until the plants are completely dry. If plants are not 
allowed time to dry, they may mold or discolor. 

Prepare herbarium specimens: 

1. Every plant specimen must be labeled. Without a proper label, a dried specimen 
loses its value. Include the following information on every label: 

Plant number (from your list) 
Plant name (scientific and common) 
Lake name and waterbody number 
County and township/range/section 
Depth at which the plant was growing (feet from lake surface) 
Habitat (bottom type, associated plants, etc.) 
Date collected 
Collector's name 
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WISCONSIN 

County: St. Croix 
Scientific Name: Potamogeton crispus 
Common Name: Curly-leaf pondweed 
Location: Mounds Pond, St. Croix Co., T29N R19W S02 1 

Collected by: Dan Helsel, Chris Momaert · 
Date: July 8, 1994 
Plant#: 10 
Habitat: Growing at the upper and lower end of the flowage at depths of 
1-5 feet silt sediment. Growing in association with Elodea canadensi 
and Heteranthera dubia. 

2. Once the plants are dry, remove them from the press and attach each to its sheet 
ofherbarium paper. Place small drops of Elmer's Glue on several leaves of each 
specimen and smooth with a toothpick or small paint brush. Attach the 
corresponding herbarium label to the· lower right hand comer. 

3. Enjoy your collection! 

112 



WISCONSIN 

County: 

Scientific Name: 

Common Name: 

Location: 

Collected by: 

Date: 

Plant#: 

Habitat: 

WISCONSIN 

County: 

Scientific Name: 

Common Name: 

Location: 

Collected by: 

Date: 

Plant#: 

Habitat: 

Herbarium Cards 
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I . Lake Name: 

I 
I 

County: 
Collector(s): 

Date Plant# 

Aquatic Plant Collection 

Aquatic Plant Collection 

Species Location Depth Observations (habitat, bottom type, associated plants, flowering, etc.) 
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CAN YOU IDENTIFY 
THESE PLANTS? 

Match the pictures here with the names and descriptions on the back page. 

L N 



1. Chara spp. (stonewart, muskgrass) - Chara is an advanced form of algae which resembles higher plants. It is easily 
identified by its musky odor and gritty texture due to mineral deposits on its surface. Stands of Chara are effective in 
preventing growth of Water milfoil. 

2. Potamogeton amplifolius (Large-leaf pondweed) - Floating leaves that are oval in shape, submerged leaves are large, 
wavy, and recurved. Plants are seldom branched. 

3. Lemna minor (duckweed) - Duckweed is a floating plant so small that a teaspoon could hold a dozen or more plants. At a 

distance, a congregation of duckweed plants may resemble algae on the water surface. This plant is common in ponds and 
quiet water areas of lakes and streams. 

4. Potamogeton richardsonii (Clasping-leaf pondweed) - Leaves are wide and wavy with a broad base that clasps the stem. 
Plant often branches toward the tip. 

5. CeratophyUum demersum (Coontail) • Coontail is a submerged plant without roots. The leaves are arranged in whorls 
around the stem. Leaflets are forked, not featherlike as in milfoil. Plants may be long and sparse, but are often bushy, 
especially toward the tips of the branches, resembling a raccoon's tail. 

6. VaUisneria americana (Wild celery) - Roots are buried in bottom materials. The leaves are long and grass.:tike. A 
horizontal stem system connects tufts ofleaves. Flower stalks, if present, spiral toward the surface of the water. 

7. Potamogeton pectinaJus (Sago pondweed) • The leaves are long and thread-like, and are arranged alternately on the 
stem. Leaves form dense clumps on branches, providing a broom-like appearance. Flower stalks if present, protrude above 
the water surface. 

8. Myriophyllum spp. (Water milfoil) - Milfoil is a submerged plant, however, the flower stalk, when present, protrudes 
about the water surface. Leaves are arranged in whorls around the stem. Leaflets are unforked and arranged in a feather
like pattern. Spacing between whorls varies so that plants may appear long and sparse or bushy. Milfoil can quickly 
become a nuisance by forming dense mats to the surface of the water. · 

9. Potamogeton crispus (Curly-leaf pondweed)· The leaves are narrow and crinkled. Leaves are arranged alternately 
around the stem, becoming more dense toward the end of the branches. Flower stalks, if present, protrude above the water 
surface. · · · 

10. Elodea can.adensis (American elodea)· The leaves are oval shaped, arranged in whorls around the stem. Whorls are 
densely compacted at the tips of the branches. 

11. Potamogeton natans (Floating-leaf pondweed)· The floating leaves are slightly heart-shaped. Submerged leaves are 
long and narrow or absent. Flower stalks, if present, protrude above the water surface. 

12. Typha spp. (Cattail) - Grows above the water surface. Thickly rooted, the long, grass-like stalks grow 3 to 10 f~t tall. The 
flower consists of a sausage-like '.'cattail" which is green during early summer and turns brown and fuzzy by summer's end. 

13. Nuphar spp, (Yellow water lily) - Leaves are large, and heart shaped, commonly 8 to 16 inches: Leaf veins extend laterally 
from the midrib. Flower is bright yellow with a single row of petals. Spreads horizontally from a rhizome. 

14. Pontederia cordata (Pickerelweed) - Has heart-shaped leaves with curving veins parallel to the leaf margin. Flowers are 
violet-blue borne on the end of the stem above the leaf. Plants up to 4 feet tall. Reproduces from rootstocks and seeds. 

,. 
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APPENDIXF 

BUILD A BIRD NEST BOX 

Page 118 
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'I Build a bird nest box to encourage the breeding of species whose habitat is diminishing. 
Whenever possible, provide natural nest cavities by leaving dead trees standing. 

House Wren*, Chickadee*, White-breasted 
Nuthatch, Prothonotary Warbler, Deer Mouse, and 
White-footed Mouse Nest Box 

r-1 ° o 114••~ 

jj;;;fc ,~ ic Side holes cir 
_,.,,,;,.·.:.\i:O-::·;/ -11 · (2> ~s,a'-+jl 

l.--5112'.!-.+I . 
l---5 1f2!!-+l 

-CL~ ff 
--i -i,s .. _j J I 

;; I Front I \: I Back 

~51~ 1 
., ...... -5-1_/Z_' -.. , 

Lumber: One 1" x 6" x 4'0" 

Two "pivot" nails 
allow side to swing 
out for cleaning. 

Note: Entrance hole 
diameter is 1 1/8" 

(An entrance hole diameter 
of 1 1/4" is needed for the 
white-breasted Nuthatch 
and flying squirrel) 

J 

~ 
Use one nail or screw at bottom 
to close side. Nall or screw holds 
side closed . 

Two "pivot" nails allow side 
to swing out for cleaning. 

1-- 11" .. 1.. 8" .i.-:...s114•~ 8" .. , .. 

Back 
- _:- ·c\:::ic'"\:~: i;)•: __ -,·· ·-

Front" · Q'_· _.,. __ ,_~--• ··. --· 
-~\ ~~-'- • ·:,. ;° • : :;). .. -

<s;-~,·c~. -~~~ ·-

*Please note that any birdhouse entrance 11/4 Inches In diameter 
or larger will admit house sparrows! All wren and chickadee nest 
boxes should have an entrance hole of 1 1/8 Inches In diameter. waste 

Woodworking tor Wildlife also includes instructions on building nest boxes 
for bats, owls, ducks, blue birds, purple martins, and many other species. 
Minnesota Department of Natural Resources 
(800) 657-3757 or (612) 297-3000. $9.95 olus S&H. 
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ANNOUNCEMENT TO ALL SCIENCE CLASSES 
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D. C. Everest Environmental Club 

Please read this to all your science classes. 

Do you enjoy camping? Do you like to go bird watching? Have you ever thought 

about a career in teaching? If you answered yes to any of those questions, becoming 

a member of the environmental club may be for you. 

There will be an informational meeting this Friday during activity period in the 

upstairs weight room. 

Hope to see you there!!!!!!!! 
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MISSION STATEMENT 
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MISSION STATEMENT 

The Environmental Committee of Naturalists (E.C.O.N.) 

is dedicated to making students aware of, and 

knowledgeable about the ever changing environment, 

now and into the future. 
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APPENDIX! 

ANIMAL CARE GUIDELINES and POSTERS 

Page 124-125 
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6 Crickets 3 Times per Week 

Calcium & Vitamins 1 Time per Week 

Spray cage 1 time per day 

6 Crickets 3 Times per Week 

Calcium & Vitamins 1 Time per Week 

Spray cage 2 times per day 
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-. --. 
. ;,,,--

10 Crickets or Mealworms 3 - 4 Times 
perWeek 

.. Calcium & Vitamins every other feeding 

Spray every morning 

Food items should .be approximately the 
same girth as the thickest part of the 
snake 

1-2 pinky mice per feeding 

Feed the 5th, 10th, 15th, 20th, 25th & 
30th of each month · 
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SAND COUNTY ALMANAC - HISTORICAL ACCOUNTS of the 'GOOD OAK' 

Page 127-132 
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Environmental Science Name 
Hour 

S.C.A. - FEBRUARY 

"6000 ORK" 

1 . Leopold states there are two spiritual dangers in not owning a farm. 
What are these dangers and how can they be avoided? 

Danger: Avoid by: 

1 -

2-

2. How can one benefit from cutting, splitting, and piling their own good 
oak? (In YOUR OWN WORDS.) 

3. Leopold states: "To avoid the second [danger in not owning a farm], he 
should lay a split of good oak on the andirons, preferably whe;,3 there is 

f " no urnace, ... 
What is an "andiron" ? (Look it up in the dictionary.) 

4. Complete this quote: " The particular oak now aglow on my andirons 

grew on the of the old road where it ----- ------

climbs the " -------
\\ ' 

How old w~s this oak and what historic event took place the year it 
grew its first ring? 

5. According to Leopold, every surviving oak is a result of _____ _ 

6. He estimates ___ out of ____ acorns becomes large enough to 
fight ______ _ 
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7. How does Leopold describe the trust between himself and his dog? 

8. What killed this particular oak? What evidence of this could be seen 
on the tree? 

9. Before cutting the tree down, what did Leopold do? (regarding the tree) 

1 o. After a year, using a newly sharpened (filed) saw, he cut " its 
bastioned base". What does bastioned mean? (Look it up in a diet.) 

11. What did Leopold mean when he said: "We sensed that these two piles 
of sawdust were something more than wood: that they were ..... " ? 
Explain in your own words what the sawdust represented to him. 

Historical Account of the Good Oak by Decades 

Group Presentations 
The remainder of the "GOOD OAK'\ essay is a• lesson in conservation history 

\ 

as Leopold cuts through successive growth rings, recalling what 
significant events took place each decade the tree was alive. 

Each group will be assigned a decade of the Good Oak. Read about the 
historical events of your decade and create a poster for use in an oral 
presentation to the class about significant events-in Wisconsin's 
conservation history. 

BE CREATIVE WITH YOUR PRESENTATION ! Make your poster eye-catching and 
consider using props. A group grade will be given for each presentation. 
Extra credit- if all group members are Pi~1gsent on day of oral presentation. 



Historical Account of the Good Oak by Decades 
Notes on Presentations: 

1930 - 1940: 

1 -
2-
3-
4-

REST ! Cries the chief sawyer, and we pause for a breath. 

1920 - 1930: 

1 -
2-
3 -
4-
5-
6-
7-
8-

REST ! Cries the chief sawyer, and we pause for a breath. 

1910 - 1920: 

1 -
2-
3 -
4-
5-
6 -
7-
8 -

REST ! Cries the chief sawyer, and we pause for a breath. 
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1900 - 1910: 

1 -
2-
3 -
4-
5-
6-
7-
8-

REST ! Cries the chief sawyer, and we pause for a breath. 

1890 - 1900: 

1 -
2-
3-
4-
5-
6-
7-
8 -
9-
1 0 -

REST ! Cries the chief sawyer, and we pause for a breath. 

1880 - 1890: 

1 -
2-
3 -
4-
5 -
6 -
7-

REST ! Cries the chief sawyer, and we pause for a breath. 
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1870 - 1880: 

1 -
2-
3 -
4-
5-
6-
7-
8-
9 -
1 0-
1 1 -
1 2-

REST ! Cries the chief sawyer, and we pause for a breath. 

1860 - 1870: 

1 -
2-
3 -
4 -
5 -

1865: 

All Hands Cry "TIMBER" ! 

"MAKING WOOD" (CONCLUSION) 

1. Explain what Leopold is actually doing when he is "making wood". 

OVER 
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2.What three tools does he use to "make wood"? For each tool, explain 
how it works or what it's special function is. 

1 ) 

2) 

3) 

3. What does Leopold predict will eventually happen to the "good oak" 
which he just burned in the fire? (In your own words.) 
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D. C. EVEREST ELEMENTARY SCIENCE STANDARDS 
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Earth and Space 

KINDERGARTEN 
Summary of Standards for Science 

1. Understands the features and processes of the Earth 
2. Understands the essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures ofliving things and the processes oflife 
4. Understands the interdependence of living things on one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science 
8. Understands the nature of scientific knowledge 
9. Understands the nature of scientific inquiry 
10. Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.l.K.1 

SC.1.K.2 

Knows that Earth materials consist of solid rocks, soils, liquid water, and the 
gases of the atmosphere [D; WI, WSAS] 

Knows that rocks come in many different shapes and sizes ( e.g., boulders, 
pebbles, sand) [D; WI] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

SC.2.K.1 

Life Science 

Knows that the stars are innumerable, unevenly dispersed, and of unequal 
brightness [D; WI] 

3. Understands the characteristics and structures of living things and the processes of 
life 

SC.3.K.l Knows that animals require air, water, food, and shelter; plants require air, water, 
nutrients, and light [D; WI, WSAS] 

SC.3.K.2 Knows that differences exist among individuals of the same kind of plant or 
animal 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.K.1 Knows the difference between living and non-living things [D; WI] 

D = DECLARATIVE BENCHMARK. 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK. 

WI = WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

· ©REVISION DA TE JULY 26, 1999 

SC.K-PAGE 1 
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Physical Science 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

5. Knows the structure and properties of matter 

SC.5.K.l Knows that different objects are made up of many different types of materials 
( e.g., cloth, paper, wood, metal) and have many different observable properties 
(e.g., color, size, shape, weight) [D; WI, WSAS] · 

6. Understands energy types, sources, and conversions 

[ no material found appropriate for this grade level] 

7. Understands the principles of force and motion 

[no material found appropriate for this grade level] 

Nature of Science 

8. Understands the nature of scientific knowledge 

[ no material found appropriate for this grade level] 

9. Understands the nature of scientific inquiry 

[no material found appropriatefor_this grade level] 

10. Understands the relationship of science, technology, and society 

[ no material found appropriate for this grade level] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK. 

C = CONTEXTUAL BENCHMARK 

WI = WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE JULY 26, 1999 

SC.K-PAGE2 
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GRADEl 
Summary of Standards for Science 

Earth and Space 
1. Understands the features and processes of the Earth 
2. Understands the essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures of living things and the processes of life 
4. Understands the interdependence of living things on one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science 
8. Understands the nature of scientific knowledge 
9. Understands the nature of scientific inquiry 
10. . Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.1.1.1 

SC.1.1.2 

Knows that the Sun provides the light and heat necessary to maintain the 
temperature of the Earth [D; WSAS] 

Knows that clouds and fog are made of tiny droplets of water [D; WSAS] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

[ no material found appropriate for this grade level] 

Life Science 

3. Understands the characteristics and structures of living things and the processes of 
.life 

[ no material found appropriate for this grade level] 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.1.1 Knows that living things are found almost everywhere in the world and that 
distinct environments support the life of different types of plants and animals [D; 
WI, WSAS] 

Physical Science 

5. Knows the structure and properties of matter 

SC.5.1.1 Knows that properties such as length, weight, and temperature can be measured 
using appropriate tools (e.g., rulers, scales, thermometers) [D; WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE - JULY 26, 1999 
SC.l - PAGE l 
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SC.5.1.2 

SC.5.1.3 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Knows that different objects are made up of many different types of materials 
( e.g., cloth, paper, wood, metal) and have many different observable properties 
(e.g., color, size, shape, weight) [D; WI, WSAS] 

Knows that some substances, such as, matter can be touched and that other 
substances, such as, forms of energy ( e.g., light, heat, electricity, sound, 
magnetism), cannot be touched [D; WI] · 

6. Understands energy types, sources, and conversions 

SC.6.1.1 

SC.6.1.2 

Knows that heat can move from one object to another by conduction and that some 
materials conduct better than others [D; WSAS] 

Knows that light can be absorbed, reflected, or refracted ( e.g., objects absorb light, 
mirrors reflect light, prisms refract light) [D; WSAS] 

7. Understands the principles of force and motion 

SC.7.1.1 

SC.7.1.2 

Knows that things not at rest can move in many different ways ( e.g., straight line, 
zigzag, curve, vibration) [D; WI, WSAS] 

Knows that light travels in a straight line until it strikes an object 

Nature of Science 

8. Understands the nature of scientific knowledge 

[no material found appropriate for this grade level] 

9. Understands the nature of scientific inquiry 

SC.9.1.1 Knows that learning can come from careful observations and simple experiments 
and that good scientific explanations are based on evidence (observations) and 
scientific knowledge [D; WI] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DATE- JULY26, 1999 

SC.l-PAGE2 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

10. Understands the relationship of science, technology, and society 

SC.10.1.1 Knows how various devices were invented and how they are produced ( e.g., 
telephone, bicycle) [D; WI, WSAS] 

D = DECLARATIVE BENCHMARK. 

P = PROCEDURAL BENCHMARK. 

C = CONTEXTUAL BENCHMARK. 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE- JULY 26, 1999 

SC.I -PAGE3 
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GRADE2 
Summary of Standards for Science 

Earth and Space 
I. Understands the features and processes of the Earth 
2. Understands the essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures of living things and the processes of life 
4. Understands the interdependence of living things on one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science . 
8. Understands the nature of scientific knowledge 
9. Understands the nature of scientific inquiry 
I 0. Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.1.2.1 

SC.1.2.2 

· Knows that fossils are the remains of plants or animals preserved by different 
processes [D; WSAS] 

Knows that water can be a solid, liquid or gas and can be made to change (e.g., 
freezing, condensation, precipitation, evaporation) from one form to the other, but 

. the amount of water stays the same [D; WI] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

SC.2.2.1 

SC.2.2.2 

Life Science 

Knows basic patterns of the Sun and Moon (e.g., the Sun appears every day, and 
the Moon appears sometimes at night and sometimes during the day; the Sun and 
Moon appear to move from east to west across the sky; the Moon appears to 
change shape over the course of a month) [D; WI, WSAS] 

Knows that the patterns of stars in the sky stay the same, although they appear to 
slowly move from east to west across the sky nightly, and different stars can be 
seen in different seasons [D; WSAS] 

3. Understands the characteristics and structures of living things and the processes of 
life 

[ no material found appropriate for this grade level] 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.2.1 Knows that some kinds of organisms that once lived on Earth have completely 
disappeared (e.g., dinosaurs, trilobites, mammoths, giant tree fems, horsetail trees) 
[D, WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI = WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE - JULY 26, 1999 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Physical Science 

5. Knows the structure and properties of matter 

[ no material found appropriate for this grade level] 

6. Understands energy types, sources, and conversions 

SC.6.2.1 

SC.6.2.2 

Knows that the Sun supplies heat and light to Earth [D; WSAS] 

Knows that electricity in circuits can produce light, heat, sound, and magnetic 
effects [D; WSAS] 

7. Understands the principles of force and motion 

SC.7.2.1 Knows that electrically charged material pulls on all other materials and can attract 
or repel other charged materials [D; WSAS] 

Nature of Science 

8. Understands the nature of scientific knowledge 

[ no material found appropriate for this grade level] 

9. Understands the nature of scientific.inquiry 

SC.9.2.1 

SC.9.2.2 

Understands that scientific resources ( e.g., encyclopedias, source books, texts, 
computers, teachers, parents, other adults, journals, popular press) help to answer 
science related questions and plan investigations [D; WI] 

Knows that tools (e.g., thermometers, magnifiers, rulers, balances) can be used to 
gather information and extend the senses [D; WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTIJAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STIJDENT ASSESSMENT SYSTEM 

©REVISION DATE- JULY 26, 1999 

SC.2-PAGE2 143 



DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

10. Understands the relationship of science, technology, and society 

SC.10.2.1 Knows that people of all ages, backgrounds, and groups have made contributions 
to science and technology throughout history [D; WI] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTIJAL BENCHMARK 

WI = WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DATE- JULY 26, 1999 
SC.2-PAGE3 
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GRADE3 
Summary of Standards for Science 

Earth and Space 
1. Understands the features and processes of the Earth 
2. Understands the essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures of living things and the processes of life 
4. Understands the interdependence of living things on one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science 
8. Understands the nature of scientific knowledge 
9. Understands the nature of scientific inquiry 
10. Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.1.3.1 

SC.1.3.2 

SC.1.3.3 

SC.1.3.4 

SC.1.3.5 

Knows the Earth's daily, monthly, and yearly patterns (e.g., day and night caused 
by the Earth's rotation on its axis; seasons caused by tlie Earth's tilt toward or 
away from the sun; the cycles of the moon and stars) [D; WI, WSAS] 

Knows how the features on the Earth's surface are constantly changed by a 
combination of slow and rapid processes ( e.g., weathering, erosion, and deposition 
of sediment caused by landslides, volcanic eruptions, and earthquakes) [D; WI, 
WSAS] 

Knows that fossils provide evidence about the plants and animals that lived long 
ago and the nature of the environment at that time [D; WSAS] 

Knows that rock is composed of different combinations of minerals [D; WI] 

Knows that Earth materials have different chemical and physical properties ( e.g., 
components of soil such as weathered rock, living organisms, products of plants 
and animals; properties of soil such as color, texture, capacity to retain water, 
ability to support plant growth) [D; WI, WSAS] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

SC.2.3.1 

SC.2.3.2 

Knows that the Earth is one of several planets that orbit the Sun, and the Moon 
orbits around the Earth [D; WI] 

Knows that planets look like stars, but over time they appear to wander among the 
constellations [D; WI] 

D =DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTIJAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DATE- JULY 26, 1999 
SC.3 -PAGE 1 
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Life Science 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

3. Understands the characteristics and structures of living things and the processes of 
life 

SC.3.3.1 

SC.3.3.2 

SC.3.3.3 

SC.3.3.4 

Knows different ways in which living things can be grouped (e.g., plants/animals; 
pets/nonpets; edible plants/nonedible plants) and purposes of different groupings 
[D; WSAS] 

Knows that plants and animals progress through life cycles of birth, growth and 
development, reproduction, and death; the details of these life cycles are different 
for different organisms [D; WI, WSAS] 
Knows that each plant or animal has different structures which serve different 
functions in growth, survival, and reproduction ( e.g., humans have distinct 
structures of the body for walking, holding, seeing, and talking) [D; WSAS] 

Knows that plants and animals have features that help them live in different 
environments [D; WI, WSAS] 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.3.1 

SC.4.3.2 

Knows that an organism's patterns of behavior are related to the nature of that 
organism's environment (e.g., kinds and numbers of other organisms present, 
availability of food and resources, physical characteristics of the environment) [D; 
WI, WSAS] 

Knows that all organisms (including humans) cause changes in their environments, 
and these changes can be beneficial or detrimental [D; WI, WSAS] 

Physical Science · 

5. Knows the structure and properties of matter 

SC.5.3.1 Knows that things can be done to materials to change some of their properties 
( e.g., heating, freezing, mixing, cutting, dissolving, bending), but not all materials 
respond the same way to what is done to them [D; WI, WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE- JULY 26, l 999 

SC.3-PAGE2 
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SC.5.3.2 

SC.5.3.3 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Knows that materials have different states (e.g., solid, liquid, gas) and some 
common materials such as water can be changed from one state to another by 
heating or cooling [D; WI, WSAS] 
Knows that materials may be composed of parts that are too small to be seen 
without magnification [D; WI] 

6. Understands energy types, sources, and conversions 

[ no material found appropriate for this grade level] 

7. Understands the principles of force and motion 

SC.7.3.1 Understands how to measure and document physical changes involving objects 
(e.g., position relative to another object, motion over time, position due to forces) 
[D; WI] 

Nature of Science 

8. Understands the nature of scientific knowledge 

SC.8.3.1 Understands the scientific method [D] 

9. Understands the nature of scientific inquiry 

SC.9.3.1 

SC.9.3.2 

Uses simple equipment and tools safely to further scientific data and extend the 
senses ( e.g., rulers, thermometers, magnifiers, microscopes, calculators, 
computers, hand lenses, balances, graduated cylinders) [P; WI, WSAS] 

Plans and conducts simple investigations ( e.g., make systematic observations, 
conduct simple experiments to answer questions) and communicate results using 
charts, graphs, and written descriptions [P; WI, WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STIJDENT ASSESSMENT SYSTEM 

©REVISION DA TE - JULY 26, 1999 

SC.3-PAGE3 

148 



DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

10. Understands the relationship of science, technology, and society 

SC.10.3.1 

SC.10.3.2 

Knows how science and technology have helped, and in some cases hindered, 
progress in providing better food, more rapid communication, quicker and safer 
transportation, and more effective health care, including personal health ( e.g., 
hygiene, nutrition, exercise, safety) [D; WI, WSAS] 

Knows that knowledge has changed over time in the Earth and space, life and 
environmental, and physical sciences [D; WI] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI = WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE - JULY 26, 1999 

SC.3-PAGE4 
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GRADE4 
Summary of Standards for Science 

Earth and Space 
1. Understands the features and processes of the Earth 
2. Understands the essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures of living things and the processes of life 
4. Understands the interdependence of living things on 'one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science 
8. Understands the nature of scientific knowledge 
9. Understands the nature of scientific inquiry 
10. . Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.1.4.1 

SC.1.4.2 

SC.1.4.3 

Knows that the Earth's crust is divided into plates that ~ove at extremely slow 
rates in response to movements in the mantle [D; WI, WSAS] 

Knows why the ocean is salty [D; WI] 

Knows that short-term weather conditions ( e.g., temperature, rain, snow) can 
change daily, and weather patterns change over the seasons [D; WI] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

[no material found appropriate for this grade level] 

Life Science 

3. Understands the characteristics and structures of living things and the processes of 
life 

SC.3.4.1 

SC.3.4.2 

SC.3.4.3 

Knows that plants and animals have features that help them live in different 
environments [D; WI, WSAS] 

Knows the organization of simple food chains and food webs ( e.g., green plants 
make their own food with sunlight, water, and air; some animals eat the plants; 
some animals eat the animals that eat the plants) [D; WI, WSAS] 

Knows that the transfer of energy ( e.g., through the consumption of food) is 
essential to all living organisms [D; WI] 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.4.1 Knows that the behavior of individual organisms is influenced by internal cues 
(e.g., hunger) and external cues (e.g., changes in the environment), and that 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 

©REVISION DA TE- JULY 26, 1999 

SC.4-PAGE 1 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

humans and other organisms have senses that help them to detect these cues [D; 
WI, WSAS] 

Physical Science 

5. Knows the structure and properties of matter 

SC.5.4.1 

SC.5.4.2 

SC.5.4.3 

Knows that materials may be composed of parts that are too small to be seen 
without magnification [D; WI] 

Knows that objects can be classified according to their properties 9e.g., 
magnetism, conductivity, density, solubility) [D; WI, WSAS] 

Knows the organization of a simple electrical circuit ( e.g., battery or generator, 
wire, a complete loop through which the electrical current can pass) [D] 

6. Understands energy types, sources, and conversions 

SC.6.4.1 

SC.6.4.2 

SC.6.4.3 

Understands that energy can be changed from one form to another ( e.g., heat to 
light, electricity to heat) [D; WSAS] 

Knows the organization of simple food chains and food webs ( e.g., green plants 
make their own food with sunlight, water, and air; some animals eat the plants; 
some animals eat the animals that eat the plants) [D; WI, WSAS] 

Knows that the transfer of energy ( e.g., through the consumption of food) is 
essential to all living organisms [D; WI] 

7. Understands the principles of force and motion 

SC.7.4.1 

SC.7.4.2 

Knows that when a force is applied to an object, the object either speeds up, slows 
down, or goes in a different direction [D; WSAS] 

Knows how to measure various types of forces ( e.g., speed, velocity, acceleration, 
friction, momentum, changes over time) [D; WI, WSAS] 

D = DECLARATIVE BENCHMARK. 

P = PROCEDURAL BENCHMARK. 

C = CONTEXTIJAL BENCHMARK. 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYS1EM 

©REVISION DA 1E- JULY 26, 1999 
SC.4-PAGE2 

152 



SC.7.4.3 

SC.7.4.4 

SC.7.4.5 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Knows that electrically charged material pulls on all other materials and can attract 
or repel other charged materials [D; WSAS] 

Knows that magnets attract and repel each other and attract certain kinds of other 
materials ( e.g., iron, steel) [D] 

Knows that just as electric currents can produce magnetic forces, magnets can 
cause electric currents [D; WSAS] 

Nature of Science 

8. Understands the nature of scientific knowledge 

SC.8.4.1 

SC.8.4.2 

Knows that scientists make the results of their investigations public; they describe 
the investigations in ways that enable others to repeat the investigations; and they 
review and ask questions about the results of other scientists' work [D; WI] 

Knows that scientific investigations involve asking and answering a question and 
comparing the answer to what scientists already know about the world [D; WI] 

9. Understands the nature of scientific inquiry 

SC.9.4.1 Uses appropriate tools (including computer hardware and software) and techniques 
to gather, analyze, and interpret scientific data [P; WI, WSAS] 

10. Understands the relationship of science, technology, and society 

SC.10.4.1 Understands types of reasoning and evidence used outside of science to draw 
conclusions about the natural world [D; WI, WSAS] 

D = DECLARATIVE BENCHMARK. 

P = PROCEDURAL BENCHMARK. 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 
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GRADES 
Summary of Standards for Science 

Earth and Space 
1. Understands the features and processes of the Earth 
2. Understands the ·essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures of living things and the processes of life 
4. Understands the interdependence of living things on one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science 
8. Understands the natur~ of scientific knowledge 
9. Understands the nature of scientific inquiry 
10. Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.1.5.1 

SC.1.5.2 

Knows that the Sun is the principle energy source for phenomena on the Earth's 
surface (e.g., winds, ocean currents, the water cycle, plant growth) [D; WSAS] 

Knows that air is a substance that surrounds us, talces up space, and moves around 
us as wind [D] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

SC.2.5.1 

Life Science 

Understands the general structure of the solar system, (e.g., the nine planets and 
their moons that orbit the sun), galaxies ( e.g., the collection of stars and their 
systems that are grouped together), and the universe ( e.g., the collection of all the 
galaxies and other phenomena) [D; WI, WSAS] 

3. Understands the characteristics and structures of living things and the processes of 
life 

SC.3.5.1 

SC.3.5.2 

Understands that some organisms consist of a single cell; other organisms, such as 
humans, are composed of many different cells [D; WI, WSAS] 

Knows that multicellular organisms have a variety of specialized cells, ·tissues, 
organs, organ systems, that perform specialized functions ( e.g., digestion, 
respiration, reproduction, circulation, excretion, movement, control and 
coordination, protection from disease) [D; WI, WSAS] 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.5.1 Knows that changes in the environment can have different effects on different 
organisms ( e.g., some organisms move in, others move out; some organisms 
survive and reproduce, others die) [D; WI, WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTIJAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STIJDENT ASSESSMENT SYSTEM 

©REVISIONDATE-JULY26, 1999 

SC.5- PAGE 1 

155 



------------------------------ -- ----- ----- - -- ----

SC.4.5.2 

SC.4.5.3 

SC.4.5.4 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Knows that all individuals of a species that occur together at a given place and 
time make up a population, and all populations living together and the physical 
factors with which they interact compose an ecosystem [D; WSAS] 

Knows relationships that exist among organisms in food chains and food webs [D; 
WI] 

Knows how energy is transferred through food webs in an ecosystem ( e.g., energy 
enters ecosystems as sunlight, and green plants transfer this energy into chemical 
energy through photosynthesis; this chemical energy is passed from organism to 
organism; animals get energy from oxidizing their food, releasing some of this 
energy as heat) [D; WI] 

Physical Science 

5. Knows the structure and properties of matter 

SC.5.5.1 

SC.5.5.2 

SC.5.5.3 

SC.5.5.4 

Knows that the mass of a material remains constant whether it is together, in parts, 
or in a different state [D] 

Knows that substances that contain only one kind of atom are pure elements, and 
over 100 different kinds of elements exist; elements do not break down by normal 
laboratory reactions (e.g., heating, exposure to electric current, reaction with 
acids) [D; WI, WSAS 

Knows that matter is made up of tiny particles called atoms, and different 
arrangements of atoms into groups compose all substances [D; WI, WSAS] 

Knows that atoms often combine to form a molecule ( or crystal), the smallest 
particle of a substance that retains its properties [D; WI, WSAS] 

6. Understands energy types, sources, and conversions 

SC.6.5.1 Knows basic properties of various types of energy (e.g., light, heat, gravity, 
magnetic fields, electrical fields, sound waves) [D; WI, WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTIJAL BENCHMARK 

WI = WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STIJDENT ASSESSMENT SYSTEM 
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SC.6.5.2 

SC.6.5.3 

SC.6.5.4 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Knows that heat can be transferred through conduction, convection, and radiation; 
heat flows from warmer objects to cooler ones until both objects reach the same 
temperature [D; WSAS] 

Understands the similarities and differences among chemical, atomic, physical, 
and nuclear reactions [D; WI] 

Knows that heat is produced as a byproduct when one form of energy is converted 
to another form (e.g~, mechanical and electrical machines produce heat) [D] 

7. Understands the principles of force and motion 

SC.7.5.1 

SC.7.5.2 

SC.7.5.3 

SC.7.5.4 

SC.7.5.5 

Knows that an object that is not being subjected to a force will continue to move at 
a constant speed and in a straight line [D; WSAS] 

Knows the relationship between the strength of a force and its effect on an object 
( e.g., the greater the force, the greater the change in motion; the more massive the 
object the smaller the effect of a given force) [D; WSAS] 

Knows that an object's motion can be described by tracing and measuring its 
position over time [D] 

Knows that the Earth's gravity pulls any object toward it without touching it [D] 

Knows that an object's motion can be described and represented graphically 
according to its position, direction of motion, and speed · [D; WI, WSAS] 

Nature of Science 

8. Understands the nature of scientific knowledge 

SC.8.5.1 

SC.8.5.2 

Knows that although people using scientific inquiry have learned much about the 
objects, events, and phenomena in nature, science is an ongoing process and will 
never be finished [D; WI] 

Knows the unifying themes in science: systems, order, organization and 
interactions; evidence, models, and explanations; constancy, change, and 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 
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SC.8.5.3 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

measurement; evolution, equilibrium, and energy; form and function among 
scientific disciplines [D; WI, WSAS] 

Knows that an experiment must be repeated many times and yield consistent 
results before the results are accepted as correct [D; WSAS] 

9. Understands the nature of scientific inquiry 

SC.9.5.1 

SC.9.5.2 

Knows that there is no fixed procedure called "the scientific method," but that 
investigations involve systematic observations, carefully collected, relevant 
evidence, logical reasoning, and some imagination in developing hypotheses and 
explanations [D; WSAS] 

Knows that scientists use different kinds of investigations ( e.g., naturalistic 
observation of things or events, data collection, controlled experiments), 
depending on the questions they are trying to answer [D; WSAS] 

10. . Understands the relationship of science, technology, and society 

SC.10.5.1 

SC.10.5.2 

Knows the skills people need for a career in science or technology and the 
academic courses that a person pursuing such a career would need [D; WI, WSAS] 

Knows various settings in: which scientists and engineers may work ( e.g., colleges 
and universities, businesses and industries, research institutes, government 
agencies) [D; WSAS] 

D = DECLARATIVE BENCHMARK. 

P = PROCEDURAL BENCHMARK. 

C = CONTEXTIJAL BENCHMARK. 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 
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GRADE6 
Summary of Standards for Science 

Earth and Space 
1. Understands the features and processes of the Earth 
2. Understands the essential ideas about the composition and structure of the universe and 

the Earth's place in it 

Life Science 
3. Understands the characteristics and structures of living things and the processes of life 
4. Understands the interdependence of living things on one another and the environment 

Physical Science 
5. Knows the structure and properties of matter 
6. Understands energy types, sources, and conversions 
7. Understands the principles of force and motion 

Nature of Science 
8. Understands the nature of scientific knowledge 
9. Understands the nature of scientific inquiry 
10. Understands the relationship of science, technology, and society 
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DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Earth and Space 

1. Understands the features and processes of the Earth 

SC.1.6.1 

SC.1.6.2 

SC.1.6.3 

SC.1.6.4 

SC.1.6.5 

SC.1.6.6 

Knows the processes involved in the water cycle ( e.g., evaporation, condensation, 
precipitation, surface run-off, percolation) and their effects on climatic patterns 
[D; WI, WSAS] . 

Knows how the tilt of the Earth's axis and the Earth's revolution around the Sun 
affect seasons and weather patterns (i.e., heat falls more intensely on one part or 
another of the Earth's surface during its revolution around the Sun) [D] 

Knows the properties that make water an essential component of the Earth system 
( e.g., its ability to act as a solvent, its ability to remain a liquid at most Earth 
temperatures) [D] 

Knows components of soil and other factors that influence soil texture, fertility, 
and resistance to erosion ( e.g., plant roots and debris, bacteria, fungi, worms, 
rodents) [D] 

Knows the geological processes that produce major land and water features ( e.g., 
folding, faulting, and spreading between plates) [D; WI, WSAS] 

Knows how successive layers of sedimentary rock and the fossils contained within 
them can be used to confirm age, history, and changing life forms of the Earth, 
and how this evidence is affected by the folding, breaking, and uplifting of layers 
[D; WI, WSAS] 

2. Understands the essential ideas about the composition and structure of the universe 
and the Earth's place in it 

SC.2.6.1 

SC.2.6.2 

Knows how the regular and predictable motions of the Sun and Moon explain 
phenomena on Earth ( e.g., the day, the year, phases of the Moon, eclipses, tides, 
shadows) [D; WI, WSAS] 

Knows that fossils provide important evidence of how life and environmental 
conditions have changed on the Earth over time ( e.g., changes in atmospheric 
composition, movement of lithospheric plates, impact of an asteroid or comet) [D] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 
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Life Science 

DC EVEREST AREA SCHOOL DISTRICT 
SCIENCE STANDARDS AND BENCHMARKS 

3. Understands the characteristics and structures of living things and the processes of 
life 

SC.3.6.1 Knows that hereditary information is contained in genes (located in the 
chromosomes of each cell), each of which carries a single unit of information; an 
inherited trait of an individual can be determined by either one or many genes, and 
a single gene can influence more than one trait [D; WI, WSAS] 

4. Understands the interdependence of living things on one another and the 
environment 

SC.4.6.1 

SC.4.6 .. 2 

SC.4.6.3 

SC.4.6.4 

Knows how an organism's ability to regulate its internal environment enables the · 
organism to obtain and use resources, grow, reproduce, and maintain stable 
internal conditions while living in a constantly changing external environment [D; 
WI, WSAS] 

Knows ways in which species interact and depend on one another in an ecosystem 
( e.g., producer/consumer, predator/prey, parasite/host, relationships that are 
mutually beneficial or competitive) [D; WI, WSAS] 

Knows how matter is recycled within ecosystems ( e.g., matter is transferred from 
one organism to another repeatedly, and between organisms and their physical 
environment; the total amount of matter remains constant, even though its form 
and location change) [D] 

Knows how energy is transferred through food webs in an ecosystem ( e.g., energy 
enters ecosystems as sunlight, and green plants transfer this energy into chemical 
energy through photosynthesis; this chemical energy is passed from organism to 
organism; animals get energy from oxidizing their food, releasing some of this 
energy as heat) [D; WI] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STIJDENT ASSESSMENT SYSTEM 
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SCIENCE STANDARDS AND BENCHMARKS 

Physical Science 

5. Knows the structure and properties of matter 

SC.5.6.l 

SC.5.6.2 

SC.5.6.3 

SC.5.6.4 

SC.5.6.5 

SC.5.6.6 

SC.5.6.7 

Knows methods to separate mixtures into separate parts ( e.g., boiling, filtering, 
screening) [D; WI, WSAS] 

Classifies elements and other substances according to properties such as density, 
melting points, boiling points, conductivity, magnetic attraction, solubility, and 
reactions to common physical and chemical tests [C; WI, WSAS] 

Knows that atoms are in constant, random motion ( atoms in solids are close 
together and don't move about easily; atoms in liquids are close together and stick 
to each other, but move about easily; atoms in gas are quite far apart and move 
about freely) [D; WI] 

Knows that many elements can be grouped according to similar properties ( e.g., 
highly reactive metals, less-reactive metals, highly reactive nonmetals, almost 
completely nonreactive gases) [D; WI] 

Understands the conservation of matter in physical and chemical change ( e.g., no 
matter how substances within a closed system interact with one another, or how 
they combine or break apart, the total weight of the system remains the same; the 
same number of atoms weighs the same, no matter how the atoms are arranged) 
[D; WI] 

Knows ways in which light interacts with matter ( e.g., transmission, including 
refraction; absorption; scattering, including reflection [D] 

Knows that only a narrow range of wavelengths of electromagnetic radiation can 
be seen by the human eye; differences of wavelength within that range of visible 
light are perceived as differences in color [D] 

6. Understands energy types, sources, and conversions 

SC.6.6.l Knows that energy is a property of many substances ( e.g., heat energy is in the 
disorderly motion of molecules and in radiation; chemical energy is in the 
arrangement of atoms; mechanical energy is in moving bodies or in elastically 

D = DECLARATIVE BENCHMARK 
P = PROCEDURAL BENCHMARK 
C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 
WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 
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SC.6.6.2 

SC.6.6.3 

SC.6.6.4 

SC.6.6.5 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

distorted shapes; electrical energy is in the attraction or repulsion between charges) 
[D; WSAS] 

Understands how models of atomic structure have changed over time to explain 
newer evidence ( e.g., Thomson's Atomic Model, Rutherford's Atomic Model, 
Bohr's Atomic Model ) [D; WI] 

Knows that the pitch of a sound depends on the frequency of the vibration 
producing it [D] 

Knows that electrical circuits provide a means of transferring electrical energy to 
. produce heat, light, sound, and chemical changes [D; WSAS] 

Knows that most chemical and nuclear reactions involve a transfer of energy ( e.g., 
heat, light, mechanical motion, electricity) [D; WI, WSAS] 

7. Understands the principles of force and motion 

SC.7.~.1 Knows that just as an electric current can produce magnetic forces, magnets can 
cause electric currents [D; WSAS] 

Nature of Science 

8. Understands the nature of scientific knowledge 

SC.8.6.1 Understands that questioning, response to criticism, and open communication are 
integral to the process of science ( e.g., scientists often differ with one another 
about the interpretation of evidence or theory in areas where there. is not a great 
deal of understanding; scientists acknowledge conflicting interpretations and work 
towards finding evidence that will resolve the disagreement) [D] 

9. Understands the nature of scientific inquiry 

SC.9.6.1 Designs and conducts a safe scientific investigation ( e.g., formulate questions, 
design and execute investigations, interpret data, synthesize evidence into 
explanations, propose alternative explanations for observations, critique 
explanations and procedures) [P; WI, WSAS] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTIJAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STUDENT ASSESSMENT SYSTEM 
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SC.9.6.2 

DC EVEREST AREA SCHOOL DISTRICT 

SCIENCE STANDARDS AND BENCHMARKS 

Understands the nature of scientific explanations ( e.g., use of logically consistent 
arguments; emphasis on evidence; use of scientific principles, models, and 
theories; acceptance or displacement based on new scientific evidence) [D;WSAS] 

10. Understands the relationship of science, technology, and society 

SC.10.6.1 

SC.10.6.2 

SC.10.6.3 

Knows that throughout history, many scientific innovators have had difficulty 
breaking through accepted ideas of their time to reach conclusions that are now 
considered to be common knowledge [D; WSAS] 

Knows ways in which science and society influence one another ( e.g., scientific 
knowledge and the procedures use.d by scientists influence the way many 
individuals in society think about themselves, others, and the environment; societal 
challenges often inspire questions for scientific research; social priorities often 
influence research priorities through the availability of funding for research) [D; 
WI, WSAS] 

Knows that the work of science requires a variety of human abilities, qualities, and 
habits of mind (e.g., reasoning, insight, energy, skill, creativity, intellectual 
honesty, tolerance of ambiguity, skepticism, openness to new ideas) [D] 

D = DECLARATIVE BENCHMARK 

P = PROCEDURAL BENCHMARK 

C = CONTEXTUAL BENCHMARK 

WI= WISCONSIN MODEL ACADEMIC STANDARD 

WSAS = WISCONSIN STIJDENT ASSESSMENT SYSTEM 
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APPENDIXL 

FIRST SET OF LESSON PLANS 

Page 166-167 
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· BAD llAP ANIMALS 
By: Karianna Peterson & Nichol Kaskey 

Objective: 

1. Students will know animals,p.eed food, water, and shelter to live (SC.3.K.1) 

2. Students will know that differences exist between animals of the same kind. 

(SC.3.K.2) 

3. Students will know the differences between living and non-living things. 

(SC.4.K.1) 

Activities: 

I. Introduction 

A. Student teachers will introduce themselves and explain about the 

environmental club at the Jr. High. 

1. Students 

a. Karianna Peterson - 15 and in 9th grade 

b. Nikki Koskey - 14 and in 9th grade 

2. E.C.O.N. 

a. The environmental committee of naturalists (ECON), is 

dedicated to making students aware of, and 

knowledgeable about the ever-changing environment, 

now and into the future. 

B. Student teachers will administer a survey to the kindergartners. 

1. Hand out the sheets of paper and tell them to circle the animals 

they think are good and x out the animals they thing are bad. 

II. Discussion of survey 

A. Classify surveyed animals as good animals or bad animals. 

1. Snake-Good, Mouse-Good, Tiger-Good, 

Goldfish-Good, Horse-Good, Lion-Good 
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Closure: 

B. List reasons why snakes are important on Earth. 

1. Let kids generate list 

a. examples: 

1. They're part of the food chain. 

2. They keep the rodent population down. 

A. Post survey. 

1 .Hand out another survey to find out what they learned. 

a. Bear-good, Deer-good, Bluebird-good, 

Snake-good, Mouse-good, Wolf-good 

B. Students will explain that all animals need food, water , and shelter to live. 

C. Students will explain that all animals of the same kind have differences. 

D. Students will explain the differences between living and non-living. 
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APPROVED COPY OF LESSON PLANS 

Page 169-170 
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BAD RAP ANIMALS 

Objective: 

1. Students will know animals need food, water, and shelter to live. (SC.3 .K.1) 

2. Students will know that differences exist between animals of the same kind. 
(SC.3.K.2) 

3. Students will know the differences between living and non-living things. 
(SC.4.K.1) 

Activities: 

I. Introduction 
A. Student teachers will introduce themselves and explain about the 

environmental club at the Jr. High. 

1. -Karianna Peterson - 15 and in 9th grade 
-Nikki Koskey- 14 and in 9th grade 

2. E.C.O.N. 

B. Students teachers will administer a survey to the kindergarteners. 

II. Discussion of survey. 

A. Classify surveyed animals as good animals or bad animals. 
Laminated Pictures / Count Good and Bad 

B. What are the reasons for classifying animals as bad rap? 
Did any of these animals do anything bad to you? 
Animals are Just as afraid of you as you are ofthem!!!!!! 

C. All animals need what to live? 
FOOD, WATER, & SHELTER 
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III. Introduce a BAD RAP animal. SNAKES 

A. Fun facts about com snakes and snakes in general. 
1. There are as many as 22 different kinds of snakes in Wisconsin. 

Only two of these snakes are posionous, the timber rattlesnake 
and the eastern massasauga rattlesnake. They are only found 
only in the southwestern comer of the state. (map) 

2. Snakes have no eyelids and cannot blink. That's why they just 
seem to stare at us from the garden. 

3. Snakes are great. They eat lots of rodents and other small pests. 
We need snakes to keep some pests away. Unfortunately today, 
many people kill snakes because they are afraid of them or think 
they are posionous. 

B. These are the same kind of snakes!! One is albino and the other has 
natural coloring. 

C. What makes these snakes alive verses these other snakes? (poster) 
1. real snakes grow 
2. shed their skin- show sheds 
3. they have babies - show babies 
4. respond to stimulation - have nerves 

IV. SNAKES are GOOD!!!!!!!! 

Closure: 

A. Feed snakes. 

B. List reasons why snakes are important on earth. 
1. Students generate list 

(examples: part of food chain (POSTER)) 

A. Post survey. 

B. Students will explain that all animals need food, water, and shelter to 
live. 

C. Students will explain that animals of the same kind have differences. 

D. Students will explain the difference between living and non-living. 
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PRE SURVEY 

Page 172 
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APPENDIXO 

POST SURVEY 

Page 174 
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APPENDIXP 

PRE I POST SURVEY DATA TABLES 

Page 176-177 
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----- -- --

PRE/ POST SURVEY SNAKE DATA 

PRESENTATION# TEACHER # students # pre liking snakes 

1 Mrs. Maciaz 17 5 

2 Mrs. Ryan 23 8 

3 Mr. Colton 74 28 

4 Mrs. Endrizzi 23 12 

5 Mrs. Weiske 26 9 

.... 
~ 

6 Ms. Church 22 10 

TOTALS 185 72 

# post liking snakes 

12 

14 

59 

18 

14 

18 

135 

% change 

42% 

26% 

42% 

26% 

19% 

36% 

28.65% 

~~ 

~-



PRE/ POST SURVEY MOUSE DATA 

PRESENTATION# TEACHER # students # pre liking mice # post liking mice % change 

1 Mrs. Maciaz 17 4 9 29% 

2 Mrs. Rvan 23 5 11 26% 

3 Mr. Colton 74 30 53 31% 

4 Mrs. Endrizzi 23 9 14 22% 

5 Mrs. Weiske 26 8 12 15% 

..... 
-...I 6 Ms. Church 22 7 14 32% 
-...I 

TOTALS 185 63 113 27.03% 


