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OVERVIEW
Using this unit, students will gain information about the similarities and differences between the various invertebrate phyla. Through the use of easily acquired craft supplies, students will construct biologically correct models of a member of each phylum. Computers will be used in an assessment activity.

CONTENT KNOWLEDGE
	Declarative 
	Procedural 

	Students will be able to identify at least two similarities, between any two phyla. (Comparing) 
	Students will follow oral directions to construct a representative model of each phylum and label the specialized parts.

	Students will be able to identify at least two differences, between any two phyla. (Comparing) 
	Students will use computer encyclopedias and the Internet to identify phylum characteristics. 

	Students will be able to assign a fictitious invertebrate to its phylum and explain why they feel that it belongs in that grouping. 

(Induction and constructing support)
	Students will use clip art programs to produce a group of invertebrate pictures.

	Students will be able to construct a member of a given phylum and explain why it should be placed in the phylum. (Deduction)
	 


ESSENTIAL QUESTIONS

What are the similarities between the invertebrate phyla?

What are the differences between the invertebrate phyla?

What are the specialized animal parts of each phylum?
CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
ELA Standard 1.1 - Use graphic organizers to record significant details from informational text.
ELA Standard 1.3 - Select and use strategies for note taking, organizing, and categorizing information.

ELA Standard 1.4 - Use details, examples, or personal experience to explain or clarify information.
MST Standard 4: Key Idea 7.1 - Recognize the traits of living things are both inherited and acquired or learned.
MST Standard 4: Key Idea 7.4 - Observe that differences within a species may give individuals an advantage in surviving and reproducing.

INITIATING ACTIVITY

As a hook into this unit the students will be lead to sort themselves into groups using a variation of four corners. The teacher will gather all students in an open area. They should be instructed to sort themselves into two groups. They will in all likelihood split into girls and boys. Small slates or paper should be used to display to new group name. Pick one of these groups and tell them to split into two more groups by their attributes. Signs would again be made. This group is further split until each student stands alone. At the point of each split, have the group repeat the chain of attributes that makes that individual special. For example, John is his common name, but he also is a human male with brown hair, glasses, wears jeans, has untied sneakers, and the sneakers are missing their aglets. 

Now each group can be challenged to develop a list of attributes for each member of their group. This classifying activity can easily be turned into the fact that scientists do a similar activity when they are classifying animals. 

After listening and discussing in this activity, the students will pick a classmate as a “mystery” person. They will then list attributes that should act as clues to the identity of that person. Reading each clue aloud to the class can assess this activity. All students who are described by that attribute should go to a corner. As each new characteristic is read, students not having it should be seated. (Rubric included)

LEARNING EXPERIENCES
In chronological order, including acquisition experiences and extending/refining experiences for all stated declarative and procedural knowledge
 LESSON 1  

Construct a model of an amoeba using white glue, buttons, beads, and glitter. This should be done on plastic. Labels for the parts of the animal should be provided and the students should be led to place the labels in the correct areas in the glue. As the glue dries the labels will remain stationary in the now transparent glue. The glue should be labeled cytoplasm, buttons are nuclei, beads are vacuoles, and glitter represents food particles.

 LESSON 2

Information about the amoeba should be disseminated and researched on the Internet or through the use of multimedia encyclopedias. This is then recorded in the “Little Book” format. (Template included)  Information should include the common name of the animal, its phylum, a definition of the phylum name, body structures, habitat, food-getting behaviors, locomotion, and reproductive habits. (Rubric is included.)

LESSON 3

The previous lessons are reviewed and clarified. Break the class into pairs or trios for a Five Words-Three Words activity about the topic Protozoa. (Words that come to mind when you think of ____.) When the groups return to one, they should report to the class on which words they chose and why.

This should be followed by a crossword puzzle stressing these words and their meanings.

LESSON 4

The teacher should write the word “PORIFERAN” on the board. Give small groups two minutes to discuss its possible meaning and explain their reasoning. After this ask for students to look for word parts that sound like words they’ve seen or heard. “Pore” generally comes out. Explain that many Latin words have made the base for our language. Ask what animals would have pores as their special characteristic. Explain that sponges were once thought to be plants, but are now categorized as animals. Construct a model of a sponge using crepe paper. Label the important parts. 

LESSON 5

Information about the sponge phylum should be presented and added to the students’ notes. This information should then be transposed by the students into the “Little Book” format.

Activity – Pass out small synthetic sponges and natural sponges to students. They should be allowed to soak up water for a few minutes. Have students squeeze each one out into two clear cups to determine which is the more absorbent. This information should be added to a computer template for formal scientific experiments. (Template included)

Crossword puzzles may be used to reinforce vocabulary.

LESSON 6

Knowledge can be extended and refined at this point by using a compare/contrast graphic organizer to assess the similarities and differences between these two groups. This should be done on an overhead with the entire class, so that the procedure is modeled and the thought processes can be verbalized. The teacher should choose the graphic organizer the class is most familiar with. (Rubric included)

LESSON 7

Start by using prior knowledge about being stung. Most students have had this experience. Four corners would work here easily. This leads into a discussion of animals with stinging cells and the jellyfish in particular. Have students use the Internet and multimedia encyclopedias to locate specific facts about the coelenterates. Each group could cooperatively be assigned one member of this phylum to report on to the rest of the class. Any additional information that the teacher wishes to put in place should be added here. The students would then enter their information in their “Little Book”. 

LESSON 8

Construct either a hydra or jellyfish using straws, pipe cleaners, ribbon, yarn, and a plastic bottle. Label important parts and describe life behaviors using the constructed models.
LESSON 9

Knowledge can be extended and refined at this point by using the same compare/contrast graphic organizer used in lesson 6. Rather than the teacher using it on the overhead projector, the organizer should be put on transparencies that pairs or trios write on with overhead markers. They can compare the coelenterates with any of the animals previously presented. These should be reviewed with the entire class using the error analysis rubric that is attached. Crossword puzzles are available for this area, as well.

LESSON 10

The teacher should read aloud the chapter entitled “The Bet” from How to Eat Fried Worms by Thomas Rockwell. A copy is included. At this point the students will be ready to study the worms with a bit more interest. Night crawlers will be needed to complete the investigation lesson on the means of locomotion for worms in general. A copy is attached.

LESSON 11

Now that students are familiar with this phylum, additional information can be added to the student notebooks about the three main groups of worms, their similarities and differences, and body parts. The model of the earthworm can be constructed and labeled very quickly. Information should be entered in the “Little Book”.

LESSON 12

The process of extending and refining knowledge can be further progressed by now having the students compare the annelid phylum with any of the previous animals using the same graphic organizer, but on paper this time. Pairs or trios can be assigned to do an error analysis of each other’s work and then discuss any problems found. A good language arts connection to use at this time is the book, Twist, Wiggle and Squirm: A Book About Earthworms by Laurence Pringle. A note-taking device to use with this book has been included. Crossword puzzles are also appropriate at this point.

LESSON 13

Obtain as many sea stars, sea urchins, and sand dollars as is possible. Many people have collected them on vacations. Separate the samples into groups so that each student group has at least two samples. Do a Think-Pair- Share activity by having them cooperatively list as many characteristics as they can which the animals have in common. Bring the groups back together so that they can share their observations. The teacher can now disperse information about this strange group of animals highlighting their feeding habits and their ability to regenerate. The students should again take notes. 

 LESSON 14
A model from the echinoderm phylum should now be constructed and labeled. The salt-flour-water clay models should be kept in a warm and dry area to finish hardening. Crossword puzzles about this group can extend and reinforce the new vocabulary.   

LESSON 15

At this point students have had quite a bit of practice in using the compare/contrast graphic organizer. They are likely able to use it on their own to compare and contrast the echinoderms with other invertebrates. The teacher could have them do an error analysis for a partner or use the rubric for teacher scoring. Information should be entered in the “Little Book”.

LESSON 16

The teacher should instruct the class about the characteristics of the mollusk family and name its members. All three branches should be mentioned. Be sure to go into detail about the parts of the clam such as gills, pseudopod, and siphons. Food getting behaviors should be discussed. The crossword puzzle might be assigned at this point to stress the parts and new vocabulary. 

LESSON 17
Steam clams with the class after they have had the opportunity to look the shells over with a hand lens. This can be done in a cafeteria using a large pot with a colander set inside it. Students should take care with their shells after eating the clams, since the shell will be used in the model. The shell should be thoroughly washed and then have hot glue added to the hinge for reinforcement. The class will then take their salt-flour-water clay and follow the oral directions needed to construct the soft body of the clam.

LESSON 18

As in the past, the students will now independently use the compare/contrast graphic organizer to compare the mollusks to and other invertebrate group. The teacher should do assessment. Information should be entered in the students’ “Little Book”.

LESSON 19

The teacher should inform the class that they will study the group of animals with the largest number of classes and the largest population in the world. They can make predictions as to what these animals might be. Of course, the answer is the arthropods that include insects, crustaceans, arachnids, and myriapods. The information about the jointed-legged animals should be added to their notes. The first class is the myriapods or centipedes and millipedes. There is plenty of information about this group of animals to be shared. Information should be added to the “Little Book”.  

LESSON 20

The model of the myriapod is the member of the class of diplopods. The centipede is simple, but does take some time to put together. It requires a straw, glue, and monofilament line. After construction, the model should be labeled. 

LESSON 21

Start a sea monkey family in class. Have hand lenses available for viewing. Connect to the topic by explaining that sea monkeys are actually hatchling brine shrimp and members of the class of crustaceans. Ask students to name other animals that fit in this class, as well. They will probably have experienced these in restaurant situations. Divulge information about the characteristics of this group. The students should take notes. Entries should be made in their “Little Book”.

LESSON 22

The group should now construct a crab from paper plates, pipe cleaners, cardboard, and “wiggle eyes”. Each part should be described and labeled during the construction.

LESSON 23

The class should read aloud the play “Arachne” that is included or a myth that explains the same story. The tie to the topic is the spinning that takes place. The students from the Internet and multimedia encyclopedias should glean information about this topic. Each student should look for an interesting fact to share with the members of the class. Entries should be made in the “Little Book”. 

LESSON 24
Spiders by Gail Gibbons should be read with partners and each group should be provided with a study guide to accompany it.

LESSON 25
A spider should be constructed using beads, pipe cleaners, and straws. The parts should be labeled. When this third arthropod model is completed all three models should be put side-by-side. Students should at this point complete a graphic organizer that covers the similarities of all three and the characteristics that make them dissimilar to all of the other groups. This would best be shared with the class orally.
LESSON 26
Have groups form in pairs and trios to spend two minutes coming up with a list of all of the insects that they can think of. At the end of the two minutes, ask the groups to divide the insects into two groups. – “good insects” and “bad insects” This may lead to discussion of how all insects are beneficial or detrimental depending on the circumstances and your point of view. This argument could be extended to include all animals. The teacher should enumerate the features of a true insect for the students. These should be included in the “Little Book” and notes. Explain that there is to be a home project. They are to use their imaginations to construct a true although not real insect. It must have all the attributes of an insect to garner full credit. Explain that they must justify to the class why their creation is indeed an insect. They should also write an encyclopedia entry for their insect itemizing all of the pertinent information.

LESSON 27

Listen and evaluate the understandings of the students as they present their insects. Have classmates take notes about others insects and request information that may not be in the presentation. They should complete these information sheets on all or as many insects as the teacher thinks would be appropriate. Rubric included. 

CULMINATING PERFORMANCE 
Include rubric(s)
Phase 1 - Students will draw the names of two phyla from a container and proceed to complete a graphic organizer showing their similarities and differences in structure. Rubric included. 

Phase 2 – Given pictures of two animals, not previously discussed, the students will classify them and explain their reasons for so doing in a short paragraph. Rubric included.

Phase 3 – Students will use a clip art program to find pictures of examples from each phylum. These will then be placed on a sheet with the names of each phylum. Rubric included.

PRE-REQUISITE SKILLS
Students should have the ability to read at a third grade level, have some experience with taking notes and using graphic organizers, and be familiar with the steps in the writing process. They should also be able to follow oral directions, use scissors, and glue. Computer skills students would be expected to know would involve the use of the Internet, multimedia encyclopedias, and a word processing program.

MODIFICATIONS
Students who are unable to read the information could be read to. Difficulty with handling craft supplies might be addressed by having a parent volunteer. Students with IEPS will have appropriate modifications.

UNIT SCHEDULE/TIME PLAN
30 sessions

5-6 weeks is best

TECHNOLOGY USE

Students will use various websites for research and pictures. Several are listed below.

www.school.discovery.com/homeworkhelp/bjpinchbeck
www.sunsite.berkely.edu/KidsClick!

www.exploratorium.edu
www.encyclopedia.com
www.studyweb.com
www.homeworkcentral.com
www.ajkids.com
www.startribune.com/education/homework.shtml
www.ala.org/ICONN/kcfaq.html
sln.fi.edu/learning.html  

Microsoft Word or Works 

RUBRIC FOR INITIATING ACTIVITY

	4
	3
	2
	1

	1 student left standing
	2 students left standing
	3 students left standing
	4 or more students left standing


LITTLE BOOK FORMAT

Common name 








Latin name 




Definition 



Habitat 




Food 




Locomotion 



Reproduction 



Diagram & Labels

RUBRIC FOR LITTLE BOOK

	
	4
	3
	2
	1

	Completeness of information
	Completes all 7
	Completes 6
	Completes 5
	Completes 0-4

	Accuracy of information
	All 7 correct
	6 correct
	5 correct
	0-4 correct

	Accuracy of diagrams
	All special parts from notes are included
	Most special parts included
	Some special parts included
	Few or no special parts included

	Accuracy of labels
	All labels correct
	Most labels correct
	Some labels correct
	Few labels correct or not labeled


EXPERIMENT TEMPLATE

OBJECTIVE

HYPOTHESIS

MATERIALS

PROCEDURES





OBSERVATIONS

CONCLUSIONS

QUESTIONS FOR FURTHER STUDY

RUBRIC FOR ASSESSING GRAPHIC ORGANIZERS


	
	4
	3
	2
	1

	Number of accurate similarities
	3 or more
	At least 2 accurate – May have 1 inaccurate
	At least 1 accurate – May have 2 inaccurate
	No accurate

	Number of accurate differences
	3 or more
	At least 2 accurate – May have 1 inaccurate
	At least 1 accurate – May have 2 inaccurate
	No accurate

	Neatness
	Clear & orderly
	Few erasures or cross outs
	Some difficulty in reading due to neatness
	Mostly difficult to read due to neatness


ASSESSMENT FOR INSECT PROJECT
PROJECT







On time with student name (10 pts.)







3 body parts labeled (15 pts.)







6 jointed legs attached to the thorax (15 pts.)







Labeled correctly (15 pts.)







Eyes (5 pts.)







Antennae (5 pts.)







Specialized mouth (5 pts.)







Interesting materials (10 pts.)

ENCYCLOPEDIA ENTRY



Contains all information requested (5 pts.)



Information correlates with project (5 pts.)



Interesting details (5 pts.)


 
Mechanics (5 pts.) 

                             GRADE ________

RUBRIC FOR PHASE 3

	
	      4
	       3 
	       2
	       1

	Number of pictures
	At least 2 in all phyla and more in some
	2 in all phyla
	2 in most phyla
	Less than two in most

	Accuracy of labels
	All classified correctly
	No more than 2 mistakes
	No more than 4 mistakes
	More than 4 mistakes

	Neatness
	Neat presentation
	Few irregularities
	Many irregularities
	Hard to understand


