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	OVERVIEW : In this term, we will complete our study of Kingdom Animalia, including the last invertebrate phylum and the five vertebrate classes (mammals, birds, reptiles, amphibians and fish). We will also complete a study of Kingdom Plantae and will explore basic ecology and environmental impacts as a way to connect all the units we have explored this year.


	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

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. 
10.7.4 Describes the characteristics of the major vertebrate classes including Chondrichthyes, Osteichthyes, Amphibia, Reptilia, Aves, and Mammalia. 

10.4.3 Correlates the major anatomical features and their primary physiology of the following human systems: Skeletal, muscular, integumentary, circulatory immune, respiratory, digestive, excretory, nervous, endocrine, and reproductive systems. 

10.4.1 Identifies the essential features in the maintenance and propagation of plants. 

10.5.5 Describes the structural characteristics of vascular and non vascular plants, including their adaptations to life on land 

10.5.1 States and defines the function of tissues in plant stems including the following: Xylem, phloem, cambium, and epidermis. 

10.5.2 States and defines the function of tissues in a leaf including the upper and lower epidermis, palisade cells, spongy cells, veins. 

10.6.1 Knows how the interrelationships and interdependencies among organisms generate stable ecosystems that fluctuate around a state of rough equilibrium for hundreds or thousands of years. 

10.6.2 Knows how the amount of life an environment can support is limited by the availability of matter and energy and the ability of the ecosystem to recycle materials. 

10.6.3 Knows that as matter and energy flow through different levels in living systems and between living systems and the physical environment, chemical elements like carbon and nitrogen are recombined in different ways. 

10.6.4 Knows that because all matter tends toward more disorganized states, living systems require a continuous input of energy to maintain their chemical and physical organizations. 
10.6. 5  Knows ways in which humans can alter the equilibrium of ecosystems through population growth, destruction of habitat, pollution, and more, causing potentially irreversible effects.

10.6.6 Understands the factors which affect the relationships among individuals, populations, communities, and biomes such as symbiosis (mutualism, commensalisms, parasitism, competition and predation), food chains, and food webs.

10.6.7 Recognizes the biotic and abiotic components of an ecosystem and the importance of each in determining the organisms found in Colombia or other regions (biomes). 

10.6.8 Explains the role of limiting factors with respect to carrying capacity, using human population growth and quality of life as examples. 

10.6.9 Compares and contrasts primary and secondary succession. 

10.6.10 Describe environmental problems such as: Pollution and biological magnification of toxic substances facing the planet, and generate possible solutions. 

10.6.11 List ways in which certain types of pollution affect health and life span, the extinction of other animal and plant species, and the accelerated change to the environment leading to habitat loss or the creation of new habitats. 

10.13.1 Knows that, through history, diverse cultures have developed scientific ideas and solved human problems through technology. 

10.13.2 Knows that science and technology are essential social enterprises, but alone they can only indicate what can happen, not what should happen 

School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines Document
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 major characteristics of birds, reptiles, amphibians and fish?

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

What major structures are involved in human reproduction?

How do sperm survive outside of the body and what do males produce to help them fertilize an egg?

How is the release of a egg timed so that conception is most likely to happen?

What are STIs and how can they be prevented? What damage can they do if precautions are not taken?

How did plants colonize the land?

What methods do plants use to reproduce?

How do plants grow? Why do trees have rings?

What are the differences between gymnosperms (such as pine trees) and angiosperms (such as fruit trees)?

What are the differences between monocots (such as corn and grasses) and dicots (such as apple trees)?

What impacts are humans having on the environment, both negative and positive (in terms of correcting damage)?

What is an ecological footprint and why it is important to reduce it?


	Expected language:

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

Reproduction
- testes, vas deferens, epididymus, cowper’s gland, prostate gland, seminal fluid, urethra, penis, glans, ovary, oviduct, uterus, endometrium, myometrium, cervix, vagina, clitoris, labia, conception, zygote, menstrual cycle, corpus luteum, oocyte, fertilization, blastocyst, embryo, fetus, trimester
Plantae

- chlorophyll, palisade cells, spongy layer, guard cells, stoma, xylem, phloem, bark, vascular cambrium, cork cambrium, shoot, root, apical meristem, root meristem, apical bud, axial bud, mitosis, pollen, gametophyte, sporophyte, angiosperm, gymnosperm, monocot, dicot

Ecology
- biological magnification, succession, energy pyramid, biomass, population, exponential growth, ecological footprint


	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 developed first term:

40% Knowledge – includes assessments that determine the retention and understanding of content. E.g. 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. E.g. 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. E.g. creative projects, presentations, written or oral responses expressing opinions or summarizing topics (including participation in class discussions)


	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 squid (as we finish our invertebrate phyla) and any animals it is possible to obtain whole (such as a bird, fish or mammal) 

· Virtual dissections will be included when possible (e.g. for a frog)

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

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

· BBC The Human Body documentaries will be used to show internal parts of the reproductive system and a growing embryo

· BBC Planet Earth documentaries will be used to show interactions between vertebrates (e.g. between mammals (snow leopard and antelope) or between classes (crocodiles and water buffalo))

· 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.

· Creative vertebrate project – Students will create a summary of the major facts about one type of vertebrate and present it to the class as a game, story, song, etc. (they can choose the format)

· Reflections

· Creating a month-long environmental commitment and working towards a small goal that makes the planet a better place for us all to live (e.g. eating less meat, walking more, reducing the amount of products consumed, not using products with plastic wrappings). Students will need to write a short essay summarizing their experience and share their reflections in small groups.

· Possible field trips:

· Mariposario/Bontanical Garden – Students can participate in the plant/ecology program that is run by the staff of the Botanical Garden

· Ecological Path Hike – Students will be required to complete a photo scavenger hunt during which they photograph and later present different types of plants observed on their hike


	INSTRUCTIONAL MATERIALS AND RESOURCES

	Kingdom Animalia (Vertebrate focus)
Mollusks and Echinoderms Chapter 29  

Phylum Echinodermata (Chapter 29.4 to 29.5) 

Vertebrates Chapter 31 

Phylum Chordata (Chapter 31.1 to 31.2) 

Vertebrates (Chapter 31.3 to 31.6) 

Fish Chapter 32 

Jawless Fish Chapter 32.1 

Cartilage Fish (Chapter 32.2 to 32.7) 

Bony Fish (Chapter 32.8 to 32.14) 

Amphibians Chapter 33 

Characteristics of Amphibians (Chapter 33.1 to 33.9) 

Other Amphibians (Chapter 33.10 to 33.12) 

Reptiles Chapter 34 

Characteristics of Reptiles (Chapter 34.1 to 34.2) 

Modern Reptiles (Chapter 34.3 to 34.8) 

Reptile Evolution (Chapter 34.9 to 34.10) 

Birds Chapter 35 

Characteristics of Birds (Chapter 35.1 to 35.4) 

Internal Features of Birds (Chapter 35.5 to 35.12) 

Mammals Chapter 36 

Characteristics of Mammals (Chapter 36.1 to 32.2) 

Monotremes and Marsupials (Chapter 36.3 to 32.5) 

Placental mammals (Chapter 36.6 to 32.7) 

Mammal Evolution (Chapter 36.8 to 32.9) 

Plant Kingdom 
Seed Plants Chapter 21 

Angiosperms (Chapter 21.1 to 21.2) 

Flowers (Chapter 21.3 to 21.6) 

Fruits and Dispersal (Chapter 21.7 to 21.8) 

Gymnosperms (Chapter 21.9 to 21.11) 

Plant Structure and Development Chapter 22 

Development of the Plant Body (Chapter 22.1 to 22.3) 

Plant Body Organization (Chapter 22.4 to 22.5) 

Vegetative Reproduction (Chapter 22.6 to 22.7) 

Roots and Stems Chapter 23 

Root Systems and Growth (Chapter 23.1 to 23.5) 

Stem Structure and Function (Chapter 22.6 to 22.10) 

Conduction of Water and Food (Chapter 22.11 to 22.13) 

Leaves Chapter 24 

Leaf Structure and Function (Chapter 24.1 to 24.7) 

Leaf Modification (Chapter 24.8 to 24.9) 

Plant Growth and Response Chapter 25 

Patterns of Plant Growth (Chapter 25.1 to 25.4) 

Plant Response (Chapter 25.5 to 25.8) 

Plant Diversity and Evolution Chapter 26 

Plant Kingdom (Chapter 26.1 to 26.2) 

Bryophytes (Chapter 26.3 to 26.6) 

Vascular Plants (Chapter 26.7 to 26.10) 

Human Body 
Human Reproduction Chapter 45 

The Structures of Reproduction (Chapter 45.1 to 45.3) 

The Process of Reproduction (Chapter 45.4 to 45.9) 

Ecology 
Ecosystems and Communities Chapter 48 

Living Communities (Chapter 48.1 to 48.5) 

Changes in Communities (Chapter 48.6 to 48.7) 

Cycles in the Biosphere (Chapter 48.8 to 48.11) 

Population Dynamics Chapter 49 

Population Growth Patterns (Chapter 49.1 to 49.3) 

Environmental Resistance (Chapter 49.4 to 49.5) 

The Human Population (Chapter 49.6 to 49.7) 

Human Impact on the Biosphere Chapter 50 

Natural Resources (Chapter 50.1 to 50.4) 

Energy Resources (Chapter 50.5 to 50.9) 

Pollution (Chapter 50.10 to 50.12)
Lab Materials Needed not currently in inventory: 

Squid dissection lab

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

Plant dissection / examination lab
- at least four or five flowers, some monocots and some dicots, in order to examine the stems, flowers, pollen etc. using microscopes and magnifying glasses
- a cross section of a tree (if possible)

- fruits from a monocot (e.g. apple) and a dicot (e.g. banana), which can be examined for structures in each group


At the end of  unit:

CURRICULUM COVERAGE: 75%

REFLECTIONS: 

Time was a major factor in curriculum coverage this term. While there were many school events this term, a considerable portion of teaching time was taken up with the Reproductive System. I believe this unit is better covered in Grade 9 (when all the other human systems are covered) and I taught the grade 9 students this material in preparation for leaving it out of the grade 10 curriculum next year. Although it is an interesting topic, the grade 9s this year dealt with the subject matter in a more mature way than the 10s, which leads me to believe that there is no reason to suppose that the grade 9 students should wait to study this material when they are older. Next year there will be more time for covering the other aspects of the grade 10 course without including the reproductive system, which will make curriculum coverage easier.

Due to time constraints, I was unable to commit to field trips during the plant unit and only taught about the four major groups of land plants without going into the detailed structures of plants. Although this was a good overview of the plant life cycle, there is a great potential to get the students outside and on the school grounds while studying this unit. We were able to examine monocots and dicots easily with flowers gathered from the school ground just before class. I’d like to take better advantage of the huge variety of plant life at school next year.

The main types of vertebrates were covered with student presentations. Although the protist presentations at the start of the school year were a great success, students did not put the same effort into their vertebrate presentations. When I presented the protist project to the students I gave an example of a very poor, medium quality and good presentation to the students before they presented. The resulting presentations were much better. However, since I had already done this with them, I only showed them an example of a “good” presentation this time. Perhaps another class dedicated to reminding them what a “bad” presentation looks like would have helped. It is also possible that the presentations were very poor because near the end of the year students tend to lose their enthusiasm for any project. I still believe this could be an excellent project with another group.

I was unable to cover the Ecology unit this term because we ran out of time. While removing the Reproductive System will help with this problem next year, it may also work to cover part of this as a long term project completed during the evolution unit in term 1. Students can link the changes in populations and human impacts on the biosphere with what they have learned about how populations evolve. This may alleviate time issues at the end of next year, when all topics tend to become more rushed. I regret not talking more about human impacts on the environment with the students over the course of the year in all topics. The succession part of the Ecology unit, however, is still better suited to being linked with the plant unit at the end of the school year.

