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Outdoor Learning and Assessment Lab

Charit Creek
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Classroom

A thematic unit on stewardship
featuring
Insect Inventory

and

Water Quality
Geared toward a 7-9th grade classroom setting
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Please view map on the internet or obtain a free map from the Park Service.

Directions from Jamestown, Oneida, and Monticello

Close-up of major highways leading to Charit Creek Lodge

Directions from Jamestown:  Follow Hwy 127 North to Hwy 154 North (right turn), follow Hwy 154 North to the intersection of Hwy 297.  Stay on Hwy 154 North toward Pickett State Park.  Travel 1.8 miles and turn right onto Divide Road.  Go one mile and turn right onto Fork Ridge Road, and continue 5 miles to Charit Creek trailhead parking area.

Directions from Huntsville:  Drive 7 miles to Oneida, and at the first traffic light, turn left on Hwy 297 West.  Travel approximately 25 miles to the intersection of Hwy 154 North, and turn right toward Pickett State Park.  Continue on Hwy 154 North 1.8 miles to Divide Road.  Travel one mile and turn right onto Fork Ridge Road, and continue 5 miles to Charit Creek trailhead parking area.

Directions from Monticello:  Take 167 South about 15 miles to Mt. Pisgah, continue on 167 into Tennessee.  Road name will change to State Hwy 154 South about 11 miles to Pickett State Park entrance, travel 1 mile further and then turn left onto Divide Road.  Travel one mile and turn right onto Fork Ridge Road, and continue 5 miles to Charit Creek trailhead parking area.

Twin Arches Trail System

(includes Charit Creek Lodge trail)
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This map was reproduced from
"Hiking the Big South Fork" by
Brenda Deaver and Jo Anna Smith.
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TO THE TEACHER            

Thank you for participating in the Big South Fork National Recreation Area’s education program, Parks As Classrooms. The program provides an interdisciplinary learning experience for students integrating the natural and cultural resources of the Park with potential curriculum objectives and National Science Standards.

The theme of your program is biological diversity.  Students will learn about how Park biologists inventory and monitor specific animals in the park to make informed management decisions.  Students will be split into groups during their visit, one group will study macro-invertebrates in the creek; the other group will study insects in the forest.  The groups will then switch activities.  *If necessary, a third group may visit the lodge and hear the history of the lodge from the manager and a short story about people who lived in the area during Civil War time or volleyball may be available by contacting the lodge in advance. If a third or fourth activity is added, be sure to add additional time to your itinerary. If time and chaperones are limited, half the students can do the insect activity while the other half is doing the water activity-this will only work with small groups.

In an ideal situation, the on-site instruction for the water activity and insect inventory would be conducted by a Park Ranger with your assistance with discussion and discipline. Please make prior arrangements with the interpretive rangers if you would like one of them to speak to your students.  If you choose to have the children hear the local stories, you must speak with the lodge manager before taking children to make sure he/she is willing and has time to tell the stories and lodge history to the students.    

The post-visit activities are designed to reinforce and build upon the park experience.  Please feel free to contact the Park if you have further questions at (423) 286-7275.
This is a guide only and should not be attempted with students until the teacher has spoken with Park personnel and hiked the trail personally.  You may choose to change the time for the activities or which activities you want your students to be involved with.  You must adjust the guide to fit the needs of your students. 

Charit Creek Classroom

Target Class Size:
Ten students per group.  The smaller the group, the more interactive the experience will be.  Students will be split into 3 groups.  One group will study macro-invertebrates in Charit Creek while another group studies grass dwelling insects, the third group will explore the lodge and hear the history and stories from the local area (with smaller groups, this activity could be eliminated).  The groups will switch after 40 minutes so that each student may participate in all 3 activities.  Please lead appropriate pre-site activities with all students attending.  Activities may also be done at the same time with students participating in only one activity if time is short.

Curriculum Areas:
Science, Social Studies, Language Arts, Math, Physical Education

Learning Strategies:
An investigation of biological diversity, inventory, and monitoring using the scientific method.  Studies include different methods of sampling, macro-invertebrate capture, measuring and recording data, insect collecting, identifying, sorting and releasing.

Pre-Site:
Pre-site activities (included in guide) and pretest (made by the classroom teacher).

On-Site:
Welcome by Park Ranger or lodge manager (if available). Begin group activities 40 minutes each with 5 minute change-over, lunch and information sharing after activities, hike back up to the bus.  Times should be adjusted according to group sizes and travel time.  This is a difficult hike, which includes 80-100 steps and is winding, and very steep. The trail should be hiked by the teacher before taking any students!  

Post-Site:
Post-site activities.  Teacher chosen evaluation.
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BACKGROUND INFORMATION
Park and Site Description

National Park Service:
The National Park Service is charged with the management and preservation of the nation’s most precious natural and cultural resources.  These resources are woven into our natural heritage; they provide opportunities for recreation, appreciation of beauty, historical reflection, cultural enrichment, and environmental education.

Big South Fork:  
The designation for the Big South Fork National River and Recreation area came on March 7, 1974.  The Big South Fork of the Cumberland River and its tributaries pass through 90 miles of scenic gorges and valleys containing a wide variety of natural and historic features.  The area offers a broad range of recreational opportunities including camping, whitewater rafting, kayaking, canoeing, hiking, horseback riding, mountain biking, hunting and fishing.  The U.S. Army Corps of Engineers was charged with land acquisition, planning and development of facilities.  Now completed, these lands and facilities are maintained by the National Park Service for the benefit and use of the public.

Charit Creek:  
Charit Creek Lodge is only accessible by horseback, foot, or mountain bike.  The trails are well maintained and some do have steps.  The lodge is located where Charit Creek and Station camp meet.  A white hunter, Jonathan Blevins, built the first cabin here in 1817.  His log structure still stands as part of the lodge.  Charit Creek Lodge was operated as a youth hostel from 1987-mid 1989.  The hostel has been transformed into a full-service accommodation, while its rustic integrity has been preserved.

Bandy Creek Classroom



                                

LOGISTICAL INFORMATION
Important Reminders for a Successful Program

Map:
A map of the Big South Fork and surrounding area is included in this guide. If you need more specific directions or information, contact the Bandy Creek information center at (423) 286-7275.

Where to meet:
All students, teachers, and chaperones will meet at the Charit Creek trailhead. See directions on page 3 of this guide.

Weather Concerns:
Please remind your students to dress appropriately.  No shorts, short pants, sandals, or flip flops.  Dress for an extended outdoor program.  Part of the activity requires wading into the creek.  Students who plan to participate in this part of the activity should bring a change of clothing including shoes and socks.

Restrooms:
Toilets are available at the lodge.

Lunch:
Sack lunches will be provided by the school.  Do not plan on concessions; bring all lunches, drinks, and snacks with you.  Each student should carry some type of daypack with lunch, snacks, change of clothes, personal items, and extra water.  

Discipline:
The teacher is responsible for discipline during the program.

Chaperones:
One chaperone for every 10 students is recommended. 

Safety:
Please review and be aware of safety concerns addressed in the pre-visit safety lesson. Notify all chaperones of any special concerns or medical conditions if appropriate (including allergies).

Cancellations:
Should anything unforeseen occur preventing you from keeping your appointment, please contact the Park at (423) 286-7275, to notify of  late arrivals or cancellation.

Local Guidelines: 
Be sure you have all permission forms, emergency numbers and medical information with you on the day of the hike.  Each school system has their own policies on school outings, please be aware of yours.


Charit Creek Classroom
                                              
Possible Curriculum Standards*
Science:
To enable students to demonstrate the processes of science by posing questions and investigating phenomena through language, using methods and instruments of science.




To enable students to acquire scientific knowledge by applying concepts, theories, principles and laws from life/environmental, physical and earth/space sciences.

To enable students to demonstrate ways of thinking and acting inherent in the practice of science; and to exhibit an awareness of the historical and cultural contributions to the enterprise of science.

To enable students to demonstrate positive attitudes toward solving problems and making personal decisions about issues affecting the individual, society, and the environment.

English
Writing:  The student will develop the structural and
Language Arts:
creative skills necessary to produce written language that can be read and interpreted by various audiences.


Reading:  The student will develop the reading skills necessary for word recognition, comprehension, interpretation, analysis, evaluation, and appreciation of written text.


Speaking and Listening:  The student will express ideas clearly and effectively in a variety of oral contexts and apply active listening skills in the analysis and evaluation of spoken ideas.

Mathematics:
The students will be able to represent and use numbers in a variety of equivalent forms.  Demonstrate understanding of the concepts of perimeter, area, volume, angle measure, capacity, weight, and mass.  Apply understanding of functional relationships to explain how a change in one quantity results in a change of another.  Identify patterns and functions to represent and solve problems.  Formulate and test hypotheses, use data in order to make conjectures.  Analyze a sample to make inferences about a population.

Physical Education:
Students will be involved in approximately 1.5 hours of hiking and physical exercise, as well as being in motion during the days activities.  Students will be exposed to outdoor activities, which are an integral part of a healthy lifestyle. 

*Check the curriculum and standards for your state.

Charit Creek Classroom
                                              
POSSIBLE CORRELATION TO THE NATIONAL SCIENCE EDUCATION STANDARDS 








Content Standards
Science as Inquiry:  All students will develop abilities necessary to do scientific inquiry.  This includes:

· answering questions through scientific investigation,

· conducting a scientific investigation,

·  using appropriate tools and materials to gather, analyze and interpret data,

· thinking critically to make relationships between evidence and explanations,

· recognizing and analyzing alternative explanations and predictions,

· communicating scientific procedures and explanations

· using mathematics in all aspects of scientific inquiry,

· using technology to gather and analyze data.

Life Science: All students will develop an understanding of structure and function in living systems, regulation and behavior, populations, ecosystems and diversity as well as adaptations of organisms. Specifically, students will understand:
· the structure and function of whole organisms and their ecosystems.

· all organisms must be able to obtain and use resources, grow, reproduce and maintain stable internal conditions while living in a constantly changing external environment.

· an organism’s behavior evolves through adaptation to it’s environment.
Science and Technology:  All students should develop abilities of technological design and an understanding about science technology.  This includes:

· designing a solution or product

·  implementing a proposed design 

· evaluating completed products

· communicating the process
Science in Social and Personal Perspectives:  All students should develop an understanding of personal health, populations, resources and environments, natural hazards, risks and benefits and science and technology in society.
History and Nature of Science:  All students should develop an understanding of science as human endeavor and the nature of history and science.
Charit Creek Classroom                                   
VOCABULARY AND DEFINITONS

Abiotic factors:
All the nonliving parts of an environment: water, soil, temperature, climate, etc.

Baseline information:
The status and condition of a resource at a point in time.  This allows for   comparison of future findings to determine if a change has taken place.

Biodiversity:
The existence of a wide range of different types of organisms in a given place at a given time.

Biological Monitoring:
A technique used by scientists to survey and establish baseline information on life forms in a given area.

Biome:
A group of similar ecosystems with similar climates and organisms

Biotic factors:
All the living parts of an environment; plants, animals, bacteria, etc.

Density:
The number of individuals of a given species within a certain area

Ecological Inventory:
A technique used by scientists to check the condition of a particular species or ecosystem over time.

Ecology:
The science of the relationships between organisms and their environments.

Ecosystem:
A system formed by the interaction of groups of organisms with each other and their environment.

Entomologist:
A scientist who studies insects and their habitats.

Herpetologist:
A scientist who studies reptile and amphibians and their habitats.

Hypothesis:
An educated guess that can be based on assumptions and can be evaluated scientifically.

Macro-invertebrate:
Invertebrates large enough to be seen by the naked eye.

Metamorphosis:
Change in the structure and habits of an organism during growth: two types complete metamorphosis-butterfly and incomplete metamorphosis-grasshopper.

Scientific Method:
A process to guide study which includes; observations, formation of a hypothesis, testing the hypothesis, recording results and evaluating the findings.

Scientific Name:
A two-part name consisting of the genus and species of the organism.

Taxonomy:
The classification of plants and animals according to their natural relationships.
Symbiosis:
The living together in close union of two dissimilar organisms-3 types


Commensalism-robin builds nest in tree; one is helped the other is not affected


Mutualism-shark and remora fish; both are helped


Parasitism-tick and dog; one is helped while one is harmed

Watershed:
The raised area between two regions that divides two sections drained by two different river sources.

Charit Creek Classroom
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                                                         Safety

Duration:
20 - 30 minutes

Location:
School classroom

Materials:
Teacher discussion sheet on safety/behavior (included in packet), Lost but Found Video (may borrow from Bandy Creek Visitor Center)

Thematic Unit:
Awareness

Curriculum areas:
Science, Health


INSTRUCTIONAL STRATEGIES

Learner objectives:
The learner will be able to: 1) list at least three items to carry with them when they hike with their families in the wood; 2) discuss three methods to keep from getting lost; 3) identify the most important thing to do when lost; 4) discuss and identify three dangers in the woods and know how to avoid them; 5) Recognize how to behave in the park and respect the park.

                 Teacher task (set):
Discuss the safety/behavior sheet and potential dangers students might encounter in the park.

Teacher task (overview):
Identify items the students might carry with them when they visit the park with their families.

Teacher task (instruction):
Discuss methods to keep from getting lost and identify the most important thing to do if lost.  Show 12 minute video: Lost but Found, Safe and Sound.

Student task: 


Participate in discussion, view video.

Teacher task (closure):
Summarize safety/behavior issues discussed during the lesson.

Student assessment:


Participation in discussion.

Challenge activities:
Create a list of items that would be necessary to safely day hike in the mountains.

Plans for re-teaching:


Post-visit summary and discussion.
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PRE-SITE LESSON

      Safety Lesson-Teacher Discussion Sheet

Park dangers:
include rock, uneven trails; stinging insects; poison ivy and other irritating plants; snakes; changing weather conditions.

Avoid dangers by:

staying together as a group.


not running or playing rough.


watching where you put your hands and feet.


knowing how to identify poison ivy.


knowing any allergies or conditions that may cause concern on the trail.

Avoid getting lost by:

hiking with a group at all times.



staying on established, marked trails at all times.



reading and understanding all trail signs.



taking along a good map and knowing how to read it.



letting others know where you are and when you will return.

If you get lost:

Stop, wait, and blow your whistle.

Words to the wise:
If you can carry it in full, you can carry it out empty.  Pack out all trash. The park is a living museum where all living and nonliving things are protected by law.  Boil or treat all of your drinking water.  Never drink from a stream even if it looks pristine.  Use caution when walking near streams.  Wet and moss-covered rocks can be slippery.  Pair off into a “buddy system” and keep track of your buddy.

Items for hiking:

Necessary




Optional



Day pack




compass



Water





extra clothes



Lunch or snack



map



Whistle




guide books



Rain gear




hat



First-aid kit, any personal medication
pencil and paper
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What is Biodiversity?

Duration:  
30 minutes 
Location:
School Classroom

Thematic Unit:
Stewardship

Materials:
Story The “Blind” Men and the Elephant, student page on scientific inquiry

Curriculum Areas:
language arts, science


INSTURCIONAL STRATEGIES

Learner Objectives:
The learner will be able to: 1) demonstrate an understanding of biodiversity and how it relates to the story, 2) relate why it is important for Park managers to understand biodiversity in order to properly manage resources, 3) describe the meaning of a parable.

Teacher Task (set):
explain to students that they are going to read a parable, a short fictitious narrative from which a lesson or moral can be drawn.  They are to read the story and look for the lesson.

Teacher Task (overview):
Ecosystems are composed of many parts, all which interact with each other.  Plants, animals, bacterial, fungi, water, air and soil are all parts of whole dynamic ecosystems. Sometimes we are aware of only part of this system. Park managers must learn about all the parts to properly manage the natural resources of the Big South Fork.  Not knowing or understanding the ecosystems and their interactions (or biodiversity) could result in improper management.

Teacher Task (instruction):
Have students read the parable from India, discuss the message and then ask the following questions:

· How can the message in the story be applied to understanding and managing biodiversity in a setting like the Big South Fork (accept all reasonable answers)?

· When is it appropriate to look at only the individual parts? (You need to know about the little things in order to see the big picture.  It would be like trying to fix an engine without understanding the function of each part.)
· How can Park Rangers who manage park natural resources improve their “vision” (accept all reasonable answers)?
Student Task:
Read the story and participate in the discussion.  Pass out student page on scientific inquiry.


Charit Creek Classroom
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The Blind Men and the Elephant 

Once upon a time, six blind men lived together in India.  They had often heard about elephants, but because they were blind, they had never seen one.  The Rajah had many elephants.  So, the blind men went to the Rajah’s palace to “see” and elephant first-hand.  They traveled together, walking one behind the other, communicating with each other so they wouldn’t fall down.  Each man put his hand on the shoulder of the man in front.
An elephant was standing in the courtyard of the palace.  The blind men touched the elephant with their hands. 
The first blind man touched the side of the elephant.  “An elephant is like a wall,” he said.
The second blind man touched the trunk of the elephant and jumped back.  “An elephant is like a snake!” he said.
The third blind man reached out and touched the tusk. “Sharp! An elephant is like a spear,” he said.
The fourth blind man grasped the leg of the elephant.  “How thick and tall,” he said.  “An elephant is like a tree.”
The fifth blind man touched the ear of the elephant. “An elephant is like a fan,” he said.
The sixth blind man reached out and touched the tail of the elephant.  “It’s thin and tough.  An elephant is like a rope.”  
The blind men were tired and sat down to talk about the elephant.  “An elephant is like a wall,” said the first blind man.
“What? a wall? You’re wrong,” said the second blind man. “An elephant is like a snake.”
“A snake? You’re wrong,” said the third blind man.  “An elephant is like a spear.”
“A spear?  You’re wrong,” said the fourth blind man. “An elephant is like a tree.”
“A tree?  You’re wrong,” said the fifth blind man.  “An elephant is like a fan.”
“A fan? You’re wrong,” said the sixth blind man. “An elephant is like a rope.”
The blind men could not agree.  They shouted and argued!  Their argument got louder and louder!  The Rajah was awakened by the shouting.  He called out his palace window, “Stop!”
The blind men stopped arguing.  The Rajah said, “The elephant is a very big animal.  Each man only touched one part.  You must all touch the parts together to find out what an elephant is really like.”  
The blind men listened.  They rested under a cool tree and talked quietly.  “The Rajah is a very wise man.  Each one of us knows only one part.  To find out the whole truth, we must put all the parts together,” said one blind man, and they did.
They left the courtyard traveling together, walking one behind the other, communicating with each other so they would not fall down.  Each man put his hand on the shoulder of the man in front.
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Scientific Inquiry

Have the students read this page about inventory and monitoring so they can understand the context of the research they will participate in during their field visit.  Explain to students that when they visit the Big South Fork, they will be involved in research that is answering questions to assist Park managers in making informed management decisions.


Inventory and Monitoring

When someone knocks on your door and you ask, “Who is it?”, you have just taken a simple inventory of the people on the other side of your door.  When you let them in and ask, “How are you?” you have conducted a simple monitoring program to determine their health.  Of course, the accuracy of the data depends on how truthful the answer is.  Conducting a biological inventory or ecological monitoring makes use of most of the tools of science, but it does not involve developing a hypothesis to test; it involves making careful observations of how things are (inventory) or how things may or may not change over time (monitoring). 

If you are given a box full of stuff to use and protect, one of the first things you’ll probably want to do is open it to take inventory of what is inside so you could do your best job of using and protecting it.  A biological inventory may involve developing a simple list of species or may include estimates of population size (how many), mapping their range (where they are), and even what other species they associate with-their ecological community. An inventory is most useful if it occurs over a brief period of time because over a long period of time things can change and your inventory stops being accurate. An inventory is best as a snapshot in time.  A good inventory produces baseline data, which is the standard against which you can compare what happens over time (their may have been changes in the environment such as air pollution or a change in the way people use the resource).  We usually don’t know what things were like 500 years ago, but we can find out what things are like now, which might let us determine if things are changing for the better or for the worse the next time we look.

Though an inventory is conducted over a brief period of time, a monitoring program could be designed to go on forever.  Usually a monitoring program is set up to help detect if an unexpected change is happening to a protected area or a population of rare species, or to determine if an expected change is happening the way it is expected.  If a population of rare plants is being protected, it would be better to know that the population is declining while it is still large and you can do something about it, rather than go out one day and discover the plants are all gone.  The Big South Fork monitors many systems.

Pre-Visit Lesson
Tools of the Trade
Duration/Location:  
20 minutes in the classroom
Thematic Unit:
stewardship
Materials:

worksheet
Curriculum Areas:
language arts, science

Instructional strategies

Learner Objectives:
The learner will be able to 1) identify equipment that scientists use in the field to inventory and monitor macro-invertebrates and insects; 2) better understand equipment they will be using during the on-site activities; 3) recognize the importance of this equipment.

Teacher Task (set):  
Explain to students that they will be using the following worksheet to match the equipment with the description provided.

Teacher Task (overview):
“Tools of the trade” or the equipment used in the field by scientists necessary for gathering information.  Each piece of equipment is specifically designed to effectively and carefully collect or provide important data about insects or macro-invertebrates.  Another function of the equipment is that it must not cause harm to the animal.

Teacher Task (instruction):
Have the students read the description and write the name in the box with the correct description of each tool.

Student Task:
Students may work independently or in small groups on the matching exercise.

Teacher Task (closure):
Explain to students that they will each use this equipment during their program.  This equipment is the same as what scientists use in the Park.  Some of the equipment may be expensive.  The students will need to carefully listen to the instructions to learn how to use and properly handle the equipment.

Student Assessment:
Completion of the activity sheet.

Challenge Activity:
Research another career in the field of science.  List five other tools used in science to study animals.

Pre-Visit Lesson
Tools of the Trade
Teacher Instructions:  
Students will read the descriptions below and write the name of the tool in the box with its description.  Students should keep in mind that the equipment is used to inventory and monitor insects or macro-invertebrates in the National Park.  These tools may be used during the on-site program, so please familiarize your students with them. You may also choose to use other equipment that better fits the needs of your students.  It is unclear at this time whether equipment will be housed with the Park Service or at another location.  Please check with Park Rangers to locate any materials able to be used with students.
Name_________________________________________________________________
Date__________________________________________________________________


Pre-Visit Lesson
Insect Classification
Duration/Location:
30 minutes in the classroom

Materials:
teacher information page, classification data sheets, insect picture sheet, pencils

Thematic Unit:
stewardship

Curriculum Areas:
science

Instructional Strategies

Learner Objectives:
The learner will: 1) explain why insects are an important part of a healthy ecosystem, 2) discuss insect characteristics, 3) recognize the differences among insect orders.

Teacher Task (set):
Discuss with the class the importance of insects in relation to biodiversity (teacher’s discretion as to what should be shared at this time).

Teacher Task (overview):
Discuss the information on the following “teacher information page.”

Teacher Task (instruction):     Lead discussion on the importance of insects and biodiversity.  Introduce the data sheets.  Have students check their answers by using the insect key.

Student Task:
Complete insect data sheets.

Teacher Task (closure):
Summarize what the students have learned about biodiversity and insects.  Explain to students that they will be using various methods to collect insects during their outdoor learning lab in the Big South Fork National Park.

Student Assessment:
Participation in the discussion and completion of the data sheet.

Challenge Activity:
Catch insects around the schoolyard and sort them into orders.
Teacher Information Page

Scientific Inquiry
Biodiversity and Insects

Did you know that a single tree in the rainforest could be home to over 1,000 different kinds of insects?  Scientists have identified over 1.7 million species on Earth; roughly 800,000 of those are insects.  But scientists also know that there are many species that have not yet been discovered. The estimate is between 3 million and 100 million.

Biologists in the Big South Fork National Park are always looking for new species.  To study insects, scientists need to sort the specimens they find into groups.  First, they will decide what order they belong to by certain physical characteristics.  For instance, all of the true flies are in an order called Diptera. Some of their special characteristics are that they have only two wings, and they have mouthparts for sponging or sucking up liquids.  Once insects are grouped into their order, they are further sorted into their family, genus, and species.  The people who do this work are called taxonomists.

An example of how scientists classify insects based on their structure is below.  In this case, a Bush Katydid will be followed through its various groups using scientific nomenclature (names).





Kingdom:  
Animal





Phylum:  

Arthropoda





Class: 

Insect





Order:  

Orthoptera





Family:  

Tettigoniidae





subfamily:  
Phaneropterinae





Genus:  

Scudderia





Species:  

curvicauda
It is important to understand what lives in the Big South Fork National Park in order to properly manage the natural resources.  Disruption in biodiversity can cause a ripple effect in the food chain.  If one level is disrupted it can ripple through the others.
Dichotomous Key
Insects

1. Does it have 6 legs?

If yes, it is an insect, go to 2

If no, either a caterpillar or some other insect larva, or not an insect

2. Does it have obvious wings?

If yes, go to 8

If no, do to 3 (it may still have hard wings hidden on its back

3. Are the joints between the 3 body segments narrow?

If yes, it is an ANT….Hymenoptera

If no, go to 4

4. Does it have pincers on the end of its abdomen?

If yes, it is an EARWIG….Dermaptera

If no, go to 5

5. Are the hind-most legs long for jumping and its antennae are thin and obvious?

If yes, it is a GRASSHOPPER or CRICKET….Orthoptera

If no, go to 6

6. Does it have very thin and short antennae (sometimes not visible without a         microscope) and a thin beak extending from its head (usually held against the body between its legs)?  These insects often hop a lot.

If yes, it is a LEAFHOPPER or its relative….Homoptera

If no, go to 7

7. Does it have a thin beak extending from its head (sometimes folded between its

legs)? It usually would have a triangular shape in the middle of its back.


If yes, it is a TRUE BUG….Hemiptera
If no, it has chewing mouthparts, a hard shield over the back of its thorax, and a straight crack down the mid-line of the shell covering its abdomen.  It is a BEETLE….Coleoptera

8. Are its wings folded over its back, its mouth designed for chewing, long thin            

        antennae, and its hind-most legs for jumping?



If yes, it is a GRASSHOPPER or CRICKET….Orthoptera



If no, go to 9

9. Does it hop bit like a grasshopper, have a thin beak extending from its head to       

        between its legs, have very short antennae (or none visible), and have thickened    

        outer wings which are often green, brown, or brightly colored?



If yes, it is a LEAFHOPPER or its relative….Homoptera



If no, go to 10

10. Does it have only two wings total?

If yes, it is a FLY….Diptera

If no, go to 11

11. Does it have two large, clear (or mostly clear), heavily veined wings on each side,    

        which are held out at a sharp angle to the body and all look roughly the same   

        shape?



If yes, it is a DRAGONFLY….Odonata



If no, go to 12

12. Does it have four long, clear or dark brown/black heavily veined wings of about the same size and shape held up over the back?

If yes, go to13

If no, go to 14

13. Does it have a long thin abdomen and very short antennae (hard to see)?

If yes, it is a DAMSELFLY….Odonata

If no, (it has a long, obvious antennae) it is a LACEWING….Neuroptera

14. Does it have large, brightly colored wings with fine scales on them, held upright 

       over its body, and antennae with small knobs on their ends?



If yes, it is a BUTTERFLY….Lepidoptera



If no, go to 15

15. Does it have large wings (for its size)held over its back covered in fine scales, 

        usually in browns, blacks, silvers or earth tone colors?



If yes, it is a MOTH….Lepidoptera



If no, and the front wings are larger than the rear wings, all wings are   

                        
clear, then it is a WASP or BEE….Hymenoptera
Pre-Site Lesson
Insect Classification Data Sheet
Introduction:  Listed below are eight orders of insects.  If you read the descriptions you will find lots of information about insects, but you will also find clues that will tell you what order the insects pictured on the following page belong to.  In the blanks provided write down which insects belong to which order.  Check your answers using the insect key.  Then in the blank that says “Reasons”, write down why you believe the insect fits in that order.  Is it because it has a certain number of wings?  Or is it because its antennae are shaped a certain way?  How did you, as a researcher, figure out the order?

Insect Orders

Orthoptera:  The insects in this group are well known for their ability to jump.  Sound is an important part of their mating ritual and they can make a loud distinctive noise by rubbing their large hind legs together.  They are medium to large in size and have narrow, leathery wings in front and really thin net-like wings in back that fold up like an accordion.  Some members of this species have very large eyes.


Insects which belong to this order are:
___________________________________________________________________


Reasons they belong: 

___________________________________________________________________

Hemiptera:  This order is known as the true bugs.  Their wings are thick and leathery near the base, but more transparent toward the tip or ends.  They fold them over their back, exposing a triangle of exoskeleton just behind the head (this appears as an X).  The really distinctive thing about these bugs is that they have a sort of beak, which can be used to pierce plants or animals and suck out their juices.  Many of these bugs also have specialized stink glands they can use to defend themselves.

Insects which belong to this order are:

Reasons they belong:  
___________________________________________________________________
Odonata:  Insects in this group are large and often brightly colored.  They have two pair of wings, one in front and one in back.  As the front wings go up, the back ones go down.  The insects’ front legs form a sort of basket so they can scoop up their prey.

Insects which belong to this order are:
______________________________________________________________________

Reasons they belong: 
______________________________________________________________________
Homoptera:  These insects are closely related to the true bugs, but their wings aren’t leathery at all but they might be uniformly colorful or patterned, and they eat only plants.  Clue:  One of these insects gets its name because it moves quickly from one leaf to another as it feeds.


Insects which belong to this order are:

__________________________________________________________________

Reasons they belong:
___________________________________________________________________
Lepidoptera:  These insects have two large wings on each side covered in dust-like scales that form patterns.  They begin their life as a caterpillar.  Wings may be folded over the back or held out to the sides.  Antennae are usually long and thin but may end in knobs or look feathery.


Insects which belong to this order are: 

Reasons they belong: 
___________________________________________________________________
Coleoptera:  Worldwide, more than 300,000 types of these insects have been described.  That’s over one-third of all known insects.  Their hard, shell-like front wings, when folded, form a line down the middle of their back.  This also protects their hind wings.  They all have chewing mouthparts.  This order includes the state insects of Tennessee, the ladybug and the firefly.


Insects which belong to this order are: 
___________________________________________________________________

Reasons they belong:
___________________________________________________________________
Diptera:  Members of this order have only two wings.  Their hind wings have small, drumstick-like flight stabilizers.  Most of these insects begin their life as maggots.  They have mouthparts for sponging or sucking up liquid.  Most of these insects eat nectar, though some also feed on other insects, blood, plant sap or even feces.  Though many people hate these insects, they are very important as a food source for other insects and they pollinate more flowers than any other insect except bees and wasps.


Insects which belong to this order: 

Reasons they belong:

___________________________________________________________________

Hymenoptera:  From a human point of view, these are very beneficial insects.  Some burrow and provide oxygen to the soil.  They also act as population control for other insects.  They are the main pollinators of flowers.  Most members of this order have a flexible waist, which is thinner than the upper or lower parts of their body.  The ability to move the waist around very precisely aids them in self-defense and egg lying.  This order includes the state insect of North Carolina, the honeybee.


Insects which belong to this order:

___________________________________________________________________
Reasons they belong:

 _____________________________________________________________________

Bug Identification Sheet
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Pre-Site Lesson
Insect Classification Data Sheet
Introduction:  Listed below are eight orders of insects.  If you read the descriptions you will find lots of information about insects, but you will also find clues that will tell you what order the insects pictured on the following page belong to.  In the blanks provided write down which insects belong to which order.  Check your answers using the insect key.  Then in the blank that says “Reasons”, write down why you believe the insect fits in that order.  Is it because it has a certain number of wings?  Or is it because its antennae are shaped a certain way?  How did you, as a researcher, figure out the order?

Insect Orders

Teacher Answer Page

Orthoptera:  The insects in this group are well known for their ability to jump.  Sound is an important part of their mating ritual and they can make a loud distinctive noise by rubbing their large hind legs together.  They are medium to large in size and have narrow, leathery wings in front and really thin net-like wings in back that fold up like an accordion.  Some members of this species have very large eyes.


Insects which belong to this order are:  Praying Mantis and Grasshopper.
Reasons they belong:  Insects jump, some make loud noises, fairly large, have large eyes.
Hemiptera:  This order is known as the true bugs.  Their wings are thick and leathery near the base, but more transparent toward the tip or ends.  They fold them over their back, exposing a triangle of exoskeleton just behind the head (this appears as an X).  The really distinctive thing about these bugs is that they have a sort of beak, which can be used to pierce plants or animals and suck out their juices.  Many of these bugs also have specialized stink glands they can use to defend themselves.


Insects which belong to this order are:  True Bug and Assasin Bug.

Reasons they belong:  Wings folded over the back, exposing a triangle.
Odonata:  Insects in this group are large and often brightly colored.  They have two pair of wings, one in front and one in back.  As the front wings go up, the back ones go down.  The insects’ front legs form a sort of basket so they can scoop up their prey.


Insects which belong to this order are:  Dragonfly.
Reasons they belong:  Dragonflies are large and brightly colored with two pairs of wings which move opposite.
Teacher Answer Page (con’d)

Homoptera:  These insects are closely related to the true bugs, but their wings aren’t leathery at all but they might be uniformly colorful or patterned, and they eat only plants.  Clue:  One of these insects gets its name because it moves quickly from one leaf to another as it feeds.


Insects which belong to this order are :  Leafhopper

Reasons they belong :  Wings expose a triangle of back, but they aren’t leathery, also, jumps from leaf to leaf to feed.

Lepidoptera:  These insects have two large wings on each side covered in dust-like scales that form patterns.  They begin their life as a caterpillar.  Wings may be folded over the back or held out to the sides.  Antennae are usually long and thin but may end in knobs or look feathery.


Insects which belong to this order are Butterfly and moth.

Reasons they belong:  Wings are covered in powdery scales.  Wings are held together or apart when resting, antennae end in knobs or look feathery.

Coleoptera:  Worldwide, more than 300,000 types of these insects have been described.  That’s over one-third of all known insects.  Their hard, shell-like front wings, when folded, form a line down the middle of their back.  This also protects their hind wings.  They all have chewing mouthparts.  This order includes the state insects of Tennessee, the ladybug and the firefly.


Insects which belong to this order are:  Beetle.

Reasons they belong:  Front wings form a cover that meets in a line down the middle of the back.

Diptera:  Members of this order have only two wings.  Their hind wings have small, drumstick-like flight stabilizers.  Most of these insects begin their life as maggots.  They have mouthparts for sponging or sucking up liquid.  Most of these insects eat nectar, though some also feed on other insects, blood, plant sap or even feces.  Though many people hate these insects, they are very important as a food source for other insects and they pollinate more flowers than any other insect except bees and wasps.


Insects which belong to this order:  Fly and Mosquito.

Reasons they belong:  Insects in this order have only two wings.

     Hymenoptera:  From a human point of view, these are very beneficial insects.  Some burrow and provide oxygen to the soil.  They also act as population control for other insects.  They are the main pollinators of flowers.  Most members of this order have a flexible waist, which is thinner than the upper or lower parts of their body.  The ability to move the waist around very precisely aids them in self-defense and egg laying.      This order includes the state insect of North Carolina, the honeybee.

Insects which belong to this order:  Bee.


Reasons they belong: these insects are pollinators with a thin flexible waist.

On-Site Lesson
Insect Inventory

Duration/Location:

40 minutes in the park (field or wooded area) 

Thematic Unit:

stewardship

Materials:
clipboards, paper, pencils, insect collecting supplies, insect identification sheets

Curriculum Areas:

language arts, science

Pre-Site Preparation:
1-meter squares should be marked off for students to inventory from, teacher’s preference for marking method 

Instructional strategies

Learner Objectives:
The learner will: 1) recognize the diversity of insects in the Park, 2) demonstrate collecting methods, 3) use an insect key to sort insects into groups by their scientific order.

*Ranger tasks should be able to be done by a teacher or chaperone if no Ranger is available. 

Ranger Task (set):
Why is it important for park biologists to inventory the biodiversity of species in the park on a regular basis?  Today you are going to assist us in inventorying the population of insects in a measured plot.  We will be studying the order richness or diversity (what insect orders are here) and the density (how common are those orders).

Ranger Task (overview):
All plants and animals are important to the ecosystem, and learning about the smallest of animals is as important as learning about the big animals like bears and deer.  It is also important to look at the habitat.  We will study the plot and identify the dominant grass type (field area) or dominant tree type (wooded area).  Why do you think it is important to identify the dominant grass/tree?

Ranger Task (instruction):
The first step in inventorying insects is collecting.  Show students the tools and techniques they will use to collect insects.  Next, divide the students into groups of four or five and assign each group to a method of collection.  Instruct the students on how to collect the data and use the identification keys.  Show specimens, explain that accurate identification is the basis for classifying them, learning about their distribution, their life history and their significance to the ecosystem.  Release all insects after review.  Discuss safety in the habitat.

Student Task:
Participate in insect collection, identification, data recording and release.

Ranger Task (closure):
Review data collected.  Instruct groups to present findings.

On-Site Lesson
Macro-Invertebrate Inventory
Duration/Location:  
40 minutes in/near the creek

Materials:
clipboards, paper, pencils, macro-invertebrate collecting supplies.

Thematic Unit:
stewardship

Curriculum Areas:
science, language arts, math

Instructional Strategies

Learner Objectives:
The learner will be able to: 1) explain why it is important to study animal populations, 2) demonstrate the ability to collect and record data.

*Ranger tasks should be able to be done by a teacher or chaperone if no Ranger is available. 

Ranger Task (set):
Explain to students their role in assisting the Park in inventorying macro-invertebrate populations to help determine baseline data.  This information can later be used to monitor changes in the area.

Ranger Task (overview):  
Explain to students that the Big South Fork has a great variety of species.  Today the students will be estimating the population density (total number in the area) and diversity (number of different orders) in a small section of the creek.

Ranger Task (instruction):
Split the students into their working groups and explain the methods and techniques for collecting and recording data.  Discuss safety considerations.

Student Task:
Collect and record data, answer questions.

Ranger Task (closure):
Regroup the students and review the data collected.  Explain that each group will need to pick a spokesperson to explain their data during the concluding activity.

On-Site Lesson
Group Presentations
Duration/Location:
30 minutes (could be done during lunch time)

Materials:
data sheets

Thematic Unit:
stewardship

Curriculum Areas:
language arts, science, math

Instructional strategies

Learner Objectives:
The learner will be able to: 1) describe how they studied biodiversity, 2) explain how science information is used for making resource management decisions.

*Ranger tasks should be able to be done by a teacher or chaperone if no Ranger is available. 

Ranger Task (set):
It is important for park biologists to know what is here and in what quantity so they can recognize if there is a problem.  Each biological group in the Park has a different way of being studied.  We are going to learn from each other which method worked well and which may not have worked as well.  

Ranger Task (overview):
Each group has selected a spokesperson to explain what their group was responsible for studying in the field.  Assist the groups in focusing in on interesting discoveries.

Student Task:
Participate in the discussion today. Later, summarize findings and send to the Ranger after finalizing and proofing the information. Graphs will be helpful.

Ranger Task (closure):
Explain that each group will work together to create a scientific report that will be sent to the Park.  This report will allow the Park to document their work and will create a record of their contribution to the Park database.

Post-Site Lesson
Sharing Your Results
Duration/Location:
several hours in the classroom

Materials:
computer(s) with internet access

Thematic Unit:
stewardship

Curriculum Areas:
language arts, science, math

Instructional Strategies

Learner Objectives:
The learner will be able to: 1) describe the components of a science report, 2) develop a section of a science report.

Teacher Task: 
Explain that collecting scientific data happens all over the National Park everyday.  The information gathered by Park Rangers and other scientists can be used to make important decisions on how the Park is to continue to be protected.  Therefore, it is important that data collected be properly documented to be accessible by Park managers, as well as the public.  Scientists depend on accurate reporting to establish baseline data as well as compare results over time.

Teacher Task (overview):  
Introduce each of the elements of a scientific report.

· Abstract-short summary of the study containing a purpose, a brief mention of the methods and conclusions.

· Introduction-should state purpose and goals of the research, any pertinent background knowledge that is needed, why you are doing the research, etc.

· Methods-should describe the study site, where the research took place, how the area was marked, the procedures used to collect data, and how data was analyzed.

· Results-what were the findings, if possible, display in charts or graphs.  Don’t explain anything yet, the facts and nothing but the facts right now.

· Discussion-what did the results tell you, were there any problems with your study, what are some conditions that could have affected your results (i.e weather, time of day…), what are other possible research questions that can be asked?  Try to make sense of it all.

Sharing your Results (continued)
Teacher Task (more elements):

· Acknowledgements-who helped you to do your      research, thank them.
· References-bibliography of resources used for information, include books, magazine articles, websites, conversations.
Teacher Task:
Divide students into groups (abstract, introduction, methods, results, and discussion).  Each group should put together their own acknowledgements and references.

Student Task:
Work in groups to put together a section of the research paper to be graded by the teacher and then submitted to the Resource Education Division at Big South Fork National Recreation Area for its database files.
Teacher Task (closure):
After grading the student papers, mail a copy to:


Big South Fork National Recreation Area



Parks as Classrooms Division



4564 Leatherwood Road



Oneida, TN  37841

Student Assessment:
Peer evaluations for group work, teacher evaluations of each group’s portion of the paper.  Overall, the paper should show a comprehension and clear understanding of concepts, be accurate, and organized.

· Abstract/Introduction-this section should be evaluated on how well it sets up the rest of the paper.  Were outside sources used to find background information?  Does it explain why the research was conducted and put the research into context?
· Methods-this section should be evaluated on how well the study is described.  Does it explain how data was collected and analyzed?  
· Results-this section should illustrate the findings.  Were graphs or charts used? Do they accurately show data?
· Discussion-this section should contain thoughtful conclusions.  Do the students identify possible problems with the methods?  Are other questions for future studies posed?
Challenge Activities:
Students can develop their papers into a Power-point presentation.

DON’T FORGET TO TAKE YOUR GARMIN GPS WITH YOU!
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A.  This tool is used mostly in grassy areas to sweep along the tops of grass and collect specimens in the long cotton netting.  The long handle makes it easy to carry.





B.  Used to catch very small insects without having to handle and risk their injury.  The metal tube is held next to the specimen, and the other sucks air into the rubber hose.








C.  This is used to collect insects from tree limbs.  Carefully tap the tree branches with the beater and catch specimens on the canvas.





D.  This is used to collect insects from the topsoil layer of the ground.  Place loose handfuls of leaf litter into the plastic box with the wire mesh.  The second box goes underneath.  Shake both boxes together and specimens will fall through the wire into the collecting box. 





E.  These are used to set up a plot.   Our plots of study will be measured in meters squared.  Collecting must be done inside this area.





F.  This tool helps enlarge our specimens so that they may be identified.
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G.  These are tools to help measure length without touching and injuring the specimen.
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