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LEARNING CONTEXT
Purpose or Focus of Experience

Every summer incoming fifth graders receive a letter from their classroom teacher instructing them to collect, preserve, and identify arthropods during their summer vacation.  This activity serves as an introduction to a month-long, multi-discipline unit entitled " The Monarch Connection."  To assist the fifth graders with the identification of their specimens, the teacher provides a collection of arthropod guides in the school library for their use during summer vacation.  Most guides cover a broad geographical range, making it a challenge for students to identify certain indigenous species.

The purpose of this learning experience is to use computer technology to develop a student generated arthropod guide of specimens collected by students in and around the pond at Indian Creek Nature Center in Rensselaer Falls, NY.   Special emphasis will be placed on aquatic specimens to complement the students' summer collections that are primarily terrestrial.

Connection to Standards

MST#4  Key idea 2  Living things are both similar to and different from each other and from nonliving things.


Students will recognize that living things are classified by shared characteristics.

MST#2  Key idea 1.1  Information technology is used to retrieve, process, and communicate information as a tool to enhance learning.


Students will use a variety of equipment and software to enter, process, display, and communicate information.

ELA #1 Key idea 1  Writing to acquire and transmit information requires asking probing questions, interpreting information in one's own words, applying information from one context to another, and presenting the information and interpretation clearly, concisely, and comprehensively.


Students will use the process of pre-writing, drafting, revising, and proofreading (the "writing process") to produce well-constructed informational texts.

 
Essential Questions

What are the similarities and differences among the four major groups of arthropods?  How does the knowledge of these similarities and differences aid in the classification of an unknown arthropod?  How can one use computer technology to produce a guide to identify indigenous arthropods?

Content Knowledge: Declarative, Procedural

Declarative Knowledge

Students will:
•Identify the four major groups of arthropods: insects, crustaceans, arachnids, and millipedes/centipedes.

•List the characteristics of each group.

•Identify and define the following terms: joints, exoskeleton, body parts (head, thorax, and abdomen), antennae, compound eyes, simple eyes, segments, habitats, predators, prey, life cycles (egg, nymph, adult).

Procedural Knowledge

Students will:

1. Use various types of nets to capture aquatic and terrestrial  arthropods.

2. Use a magnifying glass and dissecting scope to identify parts of an arthropod.

3. Use guides, a simple key, and websites to identify arthropods.

4. Use a scanner to photograph arthropods.

 5.  Use process writing to write a biographical narrative of an arthropod. 

PROCEDURE
(Chronologically ordered description of all teacher & student )

Day # 1  Arthropod Carousel Launch (Acquiring declarative knowledge) 45 minutes

Objectives:  At the end of this activity the student will be able to:

1.  Participate in a carousel brainstorming procedure.

2.  Work in a cooperative group to examine several specimens of arthropods (living and dead) and identify the common characteristics of each of the 4 classes.

3. Compare and contrast the 4 groups of arthropods.

4.  List the distinguishing characteristics of the insects, arachnids, crustaceans, and the millipedes/centipedes.

5.  Use a simple key to classify an arthropod to one of the four classes.

Materials: 4 different colored markers, 4 large sheets of newsprint, 4 insects, 4 arachnids, 4 millipedes- centipedes, 4 crustaceans, magnifying glasses, centimeter rulers, dissecting scopes, guides, simple key

Steps

1. The teacher will lead the students in a discussion of the general characteristics one should observe when describing an animal.  She will use this information to create a cluster diagram on the blackboard that will serve as a guide during the carousel activity.

2. Four large sheets of newsprint will be posted at stations around the room.  Each station will be supplied with at least 4 representative specimens (living and non-living) from one of the arthropod classes.: Station #1~insects, Station #2~arachnids, Station #3~crustaceans, Station #4~millipedes/centipedes.

3. In groups of 3-4, students will rotate every 5 minutes from one station to the next.  They will examine all the specimens at each station using a magnifying glass.  They will select one member to serve as the recorder, and that person will list on the large sheet all the traits which the group determines those organisms have in common.  They will also list the traits that most of the organisms have in common.

4. After 20 minutes, groups return to their first station and read what others have added to the list.

5. One member from each group will read the list of characteristics, and the teacher will create a matrix on the overhead projector of distinguishing characteristics of each arthropod group.  Terms such as exoskeleton, thorax, head, abdomen, joints, segments, cephalothorax will be introduced and reinforced.  After the students have exhausted their lists of similarities, the teacher will add any necessary information to complete the matrix.
6. Using this matrix, a glossary of arthropod terms, and a simple key provided by the teacher, each group will identify an unknown arthropod.  

Day #2 Capturing Arthropods at Indian Creek Nature Center (Acquiring procedural knowledge and reinforcing declarative knowledge) 2 hours

Objectives:  At the end of this activity, the students will be able to:

1. Use a variety of nets to capture arthropods, especially aquatic arthropods.

2. Place arthropods in one of 4 containers according to group using the matrix generated on day one.

3. With the help of guides, a naturalist, and the teacher, the students will attempt to identify individual specimens.

 Materials: short and long handled nets, beater net, aerial net, strainers, basins, small insect cages, film canisters, guidebooks

Steps:

1. Students will be transported to Indian Creek Nature Center pond. 
2. They will be given a variety of nets and strainers and instructed in their proper use by the naturalist and teacher.  They will capture arthropods in and around the pond.

3. Specimens captured will be placed in containers for identification.

4. With the use of guidebooks and the help of the naturalist and the  teacher, the students will attempt to identify arthropods. 

5. Each student will place one specimen in a small film canister for transport back to school.  Specimens will be frozen and stored for scanning..

6. On the return trip to school, the students will work as a group to list all the arthropods that they saw or captured  at the pond site according to class.

Days #3, 4 and 5 Photographing an Arthropod Using a Scanner (Acquiring procedural knowledge) 3 periods (45 minutes each )

Objectives:  At the end of this activity, the student will be able to:

1. Scan an arthropod.

2. Save the scan to his/her document.

3. Print the scanned picture.

Materials:  CanoScanN1220U scanner,  iMac computers, arthropods, and laser printer

Steps:

1. The teacher will demonstrate how to scan an arthropod to all the students.

2. Students will be given a detailed written procedure for scanning arthropods that they will follow to scan their specimens.

3. The teacher will supervise one student to be sure he/she understands the scanning procedure.  That student, in turn, will instruct a classmate.  This process will continue with each student having an opportunity to serve as the scanning instructor.

Days # 6 and 7  Producing an Arthropod Guide (Meaningful Use Task) 2-3 class periods

Objectives:  At the end of this experience, the student will be able to:

1. Write a biography of the arthropod that he/she captured at Indian Creek Nature Center.

2. Transfer the scanned picture to the biography.

Materials and Resources: scanned pictures from days 3- 5,  identification guidebooks, arthropod related web sites, research books

Steps:
1.  The whole class will brainstorm information to include in the biographical narrative of each specimen.  Topics such as major group (insect, arachnid, crustacean, millipede/centipede), order (Hymenoptera, Coleoptera etc.), habitat, physical characteristics, life cycle, predators, food preferences, and interesting facts should be included.

2.   The teacher will project a model narrative on the overhead and the students will note the types of information included.   

3.  Students will use research tools  (guidebooks, keys, websites etc.) to obtain information on their specimens.

4. Students will use the writing process to write a narrative in the third person and past tense about their arthropod.

5. The scans and biographies will be assembled in an album entitled  A Children's Guide to Arthropods of Indian Creek Nature Center.

INSTRUCTIONAL/ENVIRONMENTAL MODIFICATIONS


Extra help was provided for a student with a 504K plan by directing her to a useful website and assisting her with the interpretation of information.   Another student with an attention problem was given a seat in the computer lab where distractions would be minimal.

TIME REQUIRED
 Day #1 ~Arthropod Carousel Activity ~ one 45 minute period

Day #2~ Indian Creek Field Trip ~ 2 hours at the pond and I hour traveling

Days 3-5 ~ Scanning ~ 10 minutes per student or 3  45 minute class periods.  The availability of more than one scanner would decrease the time needed.

Days 6-7 ~ Writing Biographies ~ 2 class periods.

 

RESOURCES

See daily lessons above for materials used.
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http://members.aolcom/YESedu/welcome.html
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ASSESSMENT PLAN
(Include samples of rubrics, checklists, etc.)

The following informal assessment was used to evaluate student performance during the arthropod carousel, field trip, and computer scanning activities.

         4

       3

   2
   1

Participates

  Excellent
Very Good
Good
Fair

Cooperates

  Excellent
Very Good
Good
Fair

Follows directions  
  Excellent
Very Good 
Good
Fair

The following formal assessment was used to evaluate the students' biographical narratives.

Expert Entomologist

Level 4

Develops the bio in an interesting and imaginative way.

Demonstrates a logical plan of organization and coherence from egg to adult.  

Explains each stage using  relevant and detailed support materials

Includes accurate information on the following: physical description, habitat, predators, prey, food preferences, interesting facts.

Always remains in the past tense and third person.

Shows skillful use of sentence variety.

Uses specific, vivid language.

Makes  few or no errors in mechanics.

Amateur Entomologist

Level 3
Demonstrates a logical plan of organization from egg to adult, but may fail to indicate, for example, that there are several larval stages.

Provides adequate support material to describe the various stages.

Includes most of the required information.

Almost always uses the past tense and third person.

Uses some sentence variety.

Uses appropriate language.

Makes errors in mechanics that do not interfere with communication

Rookie Entomologist

Level 2

Attempts to develop the topic but demonstrates weakness in organization, for example, one stage of the life cycle may be omitted.

Each stage of the life cycle is minimally developed.

Details are lacking.

Includes at least 50% of the required information.

Occasionally shifts tense or person.

Demonstrates sentence sense but has little sentence variety.

Occasionally uses inappropriate or incorrect language.

Makes errors in mechanics that interfere with communication.

What’s an Entomologist?

Level 1

Minimally addresses the topic, leaving out one of the stages of development or presenting them out of order.

Does not use support material to describe the stages of development or uses incorrect information.

Includes less than 50% of the required information.

Frequently shifts tense and person.

Demonstrates a lack of sentence sense.

Frequently uses inappropriate or incorrect language.

Makes errors in mechanics that seriously interfere with communication.
 

STUDENT WORK
(Include samples of student work showing different levels of performance.)

 

 

REFLECTION

In October of 2000, Mary Rutley, Professor Emeritus at SUNY Potsdam College, visited my fifth grade classroom to show us pictures of insects she had collected and scanned.  I was impressed with the clarity of her scans and thought this technique would lend itself well to my arthropod unit.  With Mary’s assistance, I researched the scanner market for the best quality scanner under $200.  She directed me to an article in the February issue of Popular Photography that  presented information on the top ten scanners for photography.  The author recommended the Canoscan N1220U, which was purchased by St. Mary's School.

 I experimented with a variety of techniques to improve the quality of the arthropod scans.  Covering the dead insect with an 8.5” X 11” sheet of high gloss paper (glossy side next the insect) produced the best results.  The scanner lid was left open and the perimeter of the paper was weighted down with pencils to reduce the shadow effects.   Flatter specimens, such as the water scorpion, produced the best results.  Confident that this technique would work well in the hands of a fifth grader, I designed my learning experience.

There was slight drizzle the morning of our field trip to Indian Creek Nature Center.  By the time we reached the pond the rain had intensified.  Nevertheless, the students forged on and spent two hours collecting many beautiful specimens.  In retrospect, it might have been better to reschedule the field trip as we were not able to collect flying insects, such as dragonflies or damselflies.  Fortunately, Pat Burdick , our nature guide during the field trip, provided us with a dragonfly and damselfly to complement the nymphs we collected.  Because of the weather, we did not use beating nets or aerial nets.

Most of the specimens that we collected were placed in small film containers, then frozen when we returned to school.  In the future, I would use larger containers for larger insects to minimize the loss of appendages from close confinement.

I learned that it is difficult to find detailed life cycle information for certain species.  I needed to help some students do a more thorough search of the NET.  In the future, I would steer the students with the strongest research skills to arthropods whose life cycles are not as well documented.  Also, I will create a folder of appropriate NET sites for students to access.
 
 

 

