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	OVERVIEW: 
This term will focus on a study of Kingdom Animalia. We will begin with simple organisms and move into more complex phyla as the term progresses. This will include a study of invertebrates, then a student-focused approach to studying the major vertebrate classes, such as birds, fish, mammals, reptiles, amphibians, etc.


	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

10.5.7 Describes the division of labor among multicellular organisms.

10.7.1 Identifies and differentiates the major characteristics of invertebrates and vertebrates including the types of symmetry.
10.7.2 Researches and distinguishes among the major characteristics of phyla Porifera, Coelenterata, Platyhelminthes, Nematode, Annelida, Mollusca, and Echinodermata and relate how the characteristic structures of help them to survive in the environment.
10.7.3 Investigates and differentiates among the major distinguishing characteristics of phylum Arthropoda, identify examples of the major classes, and relate how the characteristic structures help them to survive in the environment.
10.7.4 Describes the characteristics of the major vertebrate classes including Chondrichthyes, Osteichthyes, Amphibia, Reptilia, Aves, and Mammalia. 
10.7.5 Describes the characteristics of endotherms and ectotherms and list some adaptations of vertebrates and invertebrates which facilitate survival, including behavior.
10.9.1 Compares the energy required to produce food derived from plants and animals.

All parts of Standards 11, 12 and 13 will be covered as we discuss scientific discoveries and experimentation in general throughout all units in the course.

School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines 
1. Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence.

2. Students use a variety of learning strategies, personal skills, and time management skills to enhance learning.

3. Students use what they already know to acquire new knowledge, develop new skills, and expand understanding.
4. Demonstrate disciplinary knowledge and skills in the areas of mathematics, science, social studies, and language arts.
5. Students integrate the use of a variety of communication forms and use a wide range of communication skills.
6. Students recognize, analyze and evaluate various forms of communication.
7. Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience.
8. Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.
9. Students generate new and creative ideas by taking considered risks in a variety of contexts



	Essential questions:
· What are the characteristics of animals?
· What did the simplest animal look like?

· How do Sponges and Cnidarians coordinate their bodies without a brain?
· What is coral bleaching and how is it an indicator of climate change?
· For each animal phyla we will be answering the questions about:

· what kind of symmetry it has

· what level of organization it is at

· how complex is its nervous system

· how does it eat and excrete

· how does it reproduce

· what are its defenses

· Why are arthropods the most abundant animal phyla? What makes them so successful?

· What characteristics do worm phyla have that allow them to have amazing powers of regeneration?

· Is an octopus intelligent? How are they both alike and unlike more complex animals?

· How are the animal phyla related to each other in terms of evolution?

· What are the major characteristics of birds, reptiles, amphibians and fish?

· What kinds of mammals are there and how are they different from one another?


	Expected language:
Porifera

· spicule, spongocoel, spongin, collar cell, porocyte, suspension feeding, sessile

Cnidaria

· radial symmetry, epidermis, gastrodermis, mesoglea, tentacle, blind digestive tract, zooxanthellae, coral bleaching
Platyhelminthes
· regeneration, pharynx, eyespot

Annelida
· septum, segments, crop, gizzard

Arthropoda
· exoskeleton, jointed legs, antennae, mandibles, chelipeds, thorax, abdomen

Echinodermata
· madreporite, ring canal, tube foot, ampulla, evisceration, 

Chordata – including all vertebrates
· vitelline gland, yolk sac, oviparous, ovoviviparous , viviparous, placental mammal, monotreme, amphibious, mammary glands



	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	Assessment will be based on the three Science Standards:

40% Knowledge – includes assessments that determine the retention and understanding of content. 

Assessments used: Multiple choice questions, worksheets, homework questions, explanations of terms, vocabulary and concepts

35% Application and Investigation – includes assessments that determine whether students can think critically about what they have learned and analyze situations. 

Assessments used:  lab investigations, critical thinking questions, problem solving activities
25% Communication – includes assessments determining how well students are able to synthesize information and explain what they have learned. 

Assessments used: creative projects, presentations, written or oral responses expressing opinions or summarizing topics (including participation in class discussions)
Note: See examples of the types of assessment we will be doing in class at the end of this unit.


	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	· Laboratory investigations and analysis of concepts

· Dissections – including worms, squid, arthropods and any animals it is possible to obtain whole (such as a bird, fish or mammal) 

· Virtual dissections will be included when possible

· Using manipulatives, models, or dramatic renditions to visualize concepts

· Creative vertebrate project
· Creating/using graphic organizers to connect information

· Creating a chart to compare all the invertebrate phyla
· Group activities to increase motivation and learn teamwork

· Note-taking skills from lectures, videos, and the textbook

· The Shape of Life videos will be used to show the invertebrates in action (students will respond to what they see verbally and with questions)

· Connecting concepts to background knowledge and life

· Creating and interpreting diagrams, charts, graphs, and other visuals aids to share information

· Answering textbook questions and worksheets to reinforce concepts

· On-line quizzes completed as a small group or as a class

· Research projects finding information related to the curriculum, analyzing the information and presenting it to the class.

· Invertebrate review project

· Creative vertebrate project – Students will create a summary of the major facts about one type of vertebrate and present it to the class


	INSTRUCTIONAL MATERIALS AND RESOURCES

	Textbook Chapters (From Biology by Miller and Levine, 2010)
Chapter 25 – Introduction to Animals

· 25.1 What is an Animal?

· 25.2 Animal Body Plans and Evolution

Chapter 26 – Animal Evolution and Diversity

· 26.1 Invertebrate Evolution and Diversity

· 26.2 Chordate Evolution and Diversity

Chapter 27 – Animal Systems I

· 27.1 Feeding and Digestion

· 27.2 Respiration

· 27.3 Circulation

· 27.4 Excretion

Chapter 28 – Animals Systems II

· 28.1 Response

· 28.2 Movement and Support

· 28.3 Reproduction

· 28.4 Homeostasis

United streaming videos and other on-line videos

Internet animations and diagrams

Teacher-created powerpoints

On-line virtual lab activities

Teacher-created timeline and natural selection games
Lab materials for labs and demonstrations
Lab Materials Needed:
Sponge spicule lab – If possible…
- A real sea sponge can be used to see spicules under the microscope

Squid dissection lab

- need at least 8 squid (with all organs intact)

Worm dissection lab

- need at least 14 whole worms 

Arthropod lab

- as many varieties of insects as I can…

- alternative: dissection of a crab or lobster if possible



At the end of unit:
CURRICULUM COVERAGE:  80%

REFLECTIONS: 

This term the Biology course was taught with two teachers. I, Lisa Marcos, created the materials and tests and planned the lessons (in English). Marly Grajales taught the class during the regular class schedule (in Spanish). We met twice a week to discuss the class materials and organize the schedule for each unit. While the students had some difficulty adjusting to the bilingual nature of the class at first, they adjusted over time.  I was also available twice a week after school for extra help and explanation of the materials in English for any students that needed assistance.

Students found the unit on Worms the most difficult because the three groups of worms were very similar. They also did not enjoy the worm dissection because they were reluctant to touch the worms. However, the students enjoyed the squid dissection very much. Both of us received reports from the students that they enjoyed the Mollusc unit, perhaps because it is the most varied group and include interesting animals such as the octopus.

There were a number of days when classes were not in session (e.g. for Culture week and excursions) so we covered less of the curriculum than anticipated. However, we should be able to make up the rest of the material in the fourth period by completing slightly shorter units in Plants and Ecology.

Students did not take advantage of the extra help offered by me after school this term. Part of the requirements for earning the right to recuperate a test include that students must be proactive in seeking help to study for a topic. As a result, there were no grade 10 students who wrote recuperation tests this term. Many of the students did well on tests, but those who did not were not in reinforcement and therefore could not recuperate.

 In the fourth period I hope to encourage more students to attend reinforcement by posting specific topics that will be covered during each reinforcement session and a specific date for the recuperation test. Hopefully, this will remind students that they will be unable to recuperate later if they do not attend on the specific reinforcement date. Marly and I can also continue to work on being consistent in determining who gets to recuperate and the policy for late work, class behavior etc. 

Biology 10 Modeling Contest – Sponges and Cnidarians!

In teams you will need to create a model for one of the following:

Sponge

Anemone

Coral


Jelly
Your model must:

· include all the major cells/tissues that we discussed in class

· have labels for the parts of the model

· be as realistic as you can make it 

· use your supplies without wasting anything

	Criteria
	Mark

	Creativity / Use of recycled materials

- No materials were wasted and all the products used are recycled

- The materials are used in a creative way to represent your organism
	/ 5

	Attractiveness
- The model is attractive and it is easy to see what all the parts of the organism are
	/ 5

	Accuracy

- The model includes all the cell types / tissue types with correct labels
- The way the model is shaped is an accurate representation of the organism
	/10

	Presentation

- The group explained the model effectively and pointed out what all the parts are

- The presentation was loud, clear and easy to understand
	/ 5

	Group work / Efficiency

- All members of the group were working during the creation of the model

- The group worked as a team and solved difficulties effectively
	/ 5

	Total
	/ 30


Grade 10 Biology: Earthworm Dissection

Part 1: External Anatomy

· Run your fingers along the body of the worm from head to tail, then tail to head. Do you feel the difference?

· Examine your earthworm and determine the dorsal and ventral sides. 

· Locate the two openings on the ventral surface of the earthworm
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· The openings toward the anterior of the worm are the sperm ducts

· The openings near the clitellum are the genital setae.

· Locate the dark line that runs down the dorsal side of the worm, this is the dorsal blood vessel. The ventral blood vessel can be seen on the underside of the worm, though it is usually not as dark.

· Locate the worm's mouth and anus.

· Note the swelling of the earthworm near its anterior side - this is the clitellum.

Part 2: Internal Anatomy

· Place the specimen in the dissecting pan DORSAL side up

· Locate the clitellum and insert the tip of the scissors about 3 cm posterior.

· Cut carefully all the way up to the head.  Try to keep the scissors pointed up, and only cut through the skin.

· Spread the skin of the worm out, use a teasing needle to gently tear the septa (little thread like structures that hold the skin to organs below it)

· Place pins in the skin to hold it apart,

Part 3: Reproductive System

The first structures you probably see are the seminal vesicles.  They are cream colored and located toward the anterior of the worm.  These are used for producing sperm.  Use tweezers to remove these white structures from over the top of the digestive system that lies underneath it.

Part 4: Circulatory system

· The dorsal blood vessel appears as a dark brownish-red vessel running along the intestine.  The heart (or aortic arches) can be found over the esophagus (just posterior to the pharynx).  Carefully tease away the tissues to expose the arches of the heart, the run across the worm.  If you are careful enough, you can expose all 5 of them

· The ventral blood vessel is opposite the dorsal blood vessel, and cannot be seen at this time because the digestive system covers it.
· Identify the parts in the following diagram. 
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Part 5: Digestive System

· The digestive system starts at the mouth.  You will trace the organs all the way to the anus and identify each on the worm.

· Find the mouth opening, the first part after the mouth is the pharynx, you will see stringy things attached to either side of the pharynx (pharyngeal muscles).   The esophagus leads from the pharynx but you probably won’t be able to see it, since it lies underneath the heart.   You will find a two structures close to the clitellum.  First in the order is the crop, followed by the gizzard.   The gizzard leads to the intestine which is as long as the worm and ends at the anus.

Describe the functions of each of the organs and label them on the drawing.  (The words are listed for you)

Crop

Mouth
Pharynx
Intestine
Gizzard

Anus

Esophagus

Pharyngeal Muscles
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*Use your scissors to cut open the crop and the gizzard.  In which organ would you expect the contents to be more ground up?

Part 6:  Organ systems

For the picture below, color code the organ systems for the earthworm. Write the color next to each system and color it in.
Circulatory System - _____________
Reproductive System - __________
Digestive System - ______________
Nervous System – ______________
[image: image5.wmf]
Images used with permission from BIODIDAC

Questions:

1. How is the earthworm different from other organisms in the same phylum? (2)

2. Why are earthworms important to life on earth? (1)

3. Explain the difference between the contents of the crop and the gizzard and why they are different. (2)
4. Is your worm male or female? How can you tell? (1)

5. If you cut an earthworm in half, the head end might grow a new tail, but the tail end will die. Explain at least two reasons why this happens. (2)
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Marvelous Mollusca: 

Cephalopod Dissection!

Squid External Anatomy
You will need to locate the following body parts and label them on a diagram of the squid.

	· Siphon
· Mantle
· Fins
· Eyes
· Arms

	· Tentacles
· Chromatophores
· Suction cups
· Beak



Steps for dissecting the squid (external)
1. Locate the siphon. The siphon is used to jet water from the squid’s body and allow it to move. It is found on the ventral side of the squid.  
2. The tentacles and arms are attached to the head of the squid. Locate and compare the two. How many of each are there?
3. Examine the two large eyes on the head of the squid
4. Feel the mantle and fin. Examine the mantle closely for chromatophores. Try rubbing the surface of the mantle to excite the chromatophores.
5. Spread apart the tentacles and examine the mouth. The beak can be felt inside the mouth. 
Questions:
1. How many arms does the squid have? How many tentacles? Based on the structure of the arms and the tentacles, describe how you their purposes differ.  What do the arms do and what do the tentacles do?
2. What is the function of the siphon? If water shoots out the siphon to propel the squid in the water, which direction does the squid swim: head first or foot first?
3. Name two external features that are adaptations for the squid’s predatory life.
4. Name two traits that the squid shares with other molluscs.

Squid Internal Anatomy
You will need to try to locate the following body parts and describe their function. Feel free to try and find as many different kinds of internal organs as you can and include them on a diagram of the internal anatomy of the squid.
	· Ink Sac
· Gills
· Pen
· Gill hearts
· Gonads (eggs or sperm sac)
	· Eye lens (if there is time)
· Anus
· Esophagus (if possible)
· Stomach



Steps for dissecting the squid (internal)
Turn the squid ventral side up.  Pull the mantle up with the scissors where the siphon is, it should be loose and easy to pull up.  Use scissors to cut from the siphon to the fins.  Open the mantle to expose the structures inside.
1. Find the ink sac, this is a small dark sac near the siphon.

2. Find the esophagus, this is best found by looking into the mouth and seeing where it leads, use a probe to poke within the mouth.

3. To find the stomach, follow the esophagus toward the posterior. This can be difficult to find.

4. The anus empties into the water jet, use scissors to cut the water jet down the center so you can see the small opening of the anus.

5. Locate the gills, these are feathery structures that may be hidden under other things, there are two of them on each side.

6. Follow the gills toward the interior to find an enlarged structure at their base, this is the gill heart

7. All the way toward the fin is a whitish or yellowish structure; this is the gonad.  The male gonad is generally white, the female gonad is usually more yellow to clear.

8. Find the hard point at the end of the fin and gently grip it with forceps pulling away from the squid.  In this way you should be able to remove the pen in one piece.

Questions

1. Is your squid male or female? Whether you are able to determine it or not, how could you tell?
2. Why does a squid have three hearts while many other animals only have one? What does each gill heart do?

3. Where does the ink sac empty into and what is its function?

4. What is the function of the pen?

Biology 10: Mollusc Questions



Name:____________________
As always, your work must be in COMPLETE SENTENCES, in YOUR OWN WORDS and completed ON YOUR OWN.

1. Identify what the following parts are used for and what kind of animals you would find them in: (5)

a. Radula

b. Siphon

c. Mantle

d. Operculum

e. Chromatophores

2. Why do bivalves and gastropods need to reproduce differently? Explain how each one reproduces and why it needs to do it that way. (3)

3. Explain at least three ways that class cephalopoda is more complex than the other classes of molluscs that we have studied. (3)

4. Create a chart like the one below that summarizes what we have learned for the last four types of animals. Remember to summarize the information in your own words! You will need to make this chart on a separate sheet of paper. The one below is too small for all the information.
	Phylum / Class
	Symmetry
	Level of Organization
	Eating
	Excreting
	Circulatory System
	Reproduction
	Defense

	Annelida
	
	
	
	
	
	
	

	Mollusca

Class Bivalvia
	
	
	
	
	
	
	

	Mollusca

Class Gastropoda
	
	
	
	
	
	
	

	Mollusca

Class Cephalopoda
	
	
	
	
	
	
	


Biology 10: Arthropod Observation Lab
NOTE: We will be working with live animals today. If you harm or harass any of the animals used in this lab it will result in an automatic ZERO for this lab and a consequence (lunch duty, detention or discipline report).
For each animal that you observe you must answer the following questions:

1. What class is this animal in?

2. If it is alive, how does it move? Describe its movement in detail, including how it uses its legs. If it is not alive, feel the legs and see if you can tell how it would move. 

3. If it is alive, what behaviors did you observe? Why do you think the animal is behaving this way? If it is not alive, describe what kind of role you think it would have in the ecosystem.
4. What methods of defense does it have? Make a hypothesis about how it would be able to protect itself from predators.

5. What makes this animal unique from other arthropods? What special adaptations does it have?

You will have about 8 minutes to observe and answer questions on each animal. 

Each person must hand in their own answers in their own words.

Biology 10: Vertebrate Diversity Project
Powerpoint:

· overall characteristics: one slide each for each category (total of 6)

· focus animal: maximum 2 slides (3 for mammals)

Major characteristics of your type of vertebrate must include a slide in each of the following categories:

1. respiratory system

2. excretory system

3. cardiovascular system (including the structure of the heart)

4. nervous system

5. reproductive system / how it reproduces (done individually for the mammal group)

6. digestive system / how and what it eats (done individually for the mammal group)

plus... sources of information for each slide

Focus animal information must include:

· habitat and where in the world it is found

· unusual or cool characteristics (including basic information about its body)

· role in the ecosystem, including interactions with predators, prey and other animals

· specific behaviors or adaptations

· reproductive and digestive system information (mammals only) 

· Sources of information

	Fish (2)

· jawless fish (hagfish, lamprey) or  cartilaginous fish (shark, ray, skate)
· bony fish (most other types of fish)

	Amphibians (2)

· frog
· salamander

	Reptile (3)

· snake
· turtle
· crocodile, alligator or caiman 
	Birds (3)

· Predatory bird (eagle, hawk)
· Nectar eating bird or seed eating bird
· Diving / water bird (penguin, cormorant, puffin, duck)

	Mammals (4)

· Monotreme (anteater, platypus, echidna)
· Marsupial (kangaroo, opossum, koala)
· Placental carnivore
· Placental herbivore


	Choose one animal and three major characteristics
	Choose one animal and three major characteristics
	Choose one animal and two major characteristics
	Choose one animal and two major characteristics
	Choose one animal and one major characteristic,

Each animal must have its own info on reproduction and digestion


Presentation Rubric
	
	0-1 points
	2-3 points
	4 points
	5 points
	Points

	Information
(worth 20 points)
	Little or no / incorrect information, no sources listed
	Some of the information included or partially correct, some sources listed
	Most or all of the information included and all is correct, all sources listed
	All the information included and correct with interesting extra details, all sources listed
	/20

	Text on slides
	Too much text (full sentences) or too little information
	Some full sentences or confusing text
	Short main points included but main ideas unclear
	Short main points included and are easy to understand with explanation
	/5

	Visual Appeal
	Text is hard to read or no visual aids used
	Some pictures, colors and animations were used but the text is difficult to read
	Pictures and some animations were used and the text is easy to read
	Excellent choices for pictures and the text is clear, attractive and animated 
	/5

	Speaking / Engaging the audience
	The presenter was difficult to understand and did not look at the audience
	The presenter spoke clearly and loudly but did not look at the audience  
	The presenter spoke clearly and loudly and looked at the audience sometimes  
	The presenter spoke clearly and loudly  and looked at the several places in the audience many times
	/5

	Explaining
	The presenter did not explain the information and read the slides
	The presenter read some of the words off the slide and explained some
	The presenter explained all the information without reading off the slides
	The presenter gave excellent explanations that were easy to understand for all slides
	/5

	Timing
	The presentation was more than a minute over/under their time
	The presentation was one minute over/under their time
	The presentation was 30 seconds over/under their time limit
	The presentation was exactly the right length
	/5

	Total
	/ 45


