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	OVERVIEW: Students will learn and understand how organisms interact with their environment and how humans impact the planet. They will also learn to develop, design and carry out an experiment and research for a scientific problem using the internet-technology based program Prezi.

	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 
This unit aims to have students know/understand the following, and able to:

STANDARD 2 - Understands Earth's composition and structure. 
7.2.7 Knows that humans cause soil loss. 
STANDARD 5 - Understands the structure and function of cells and organisms. 
7.5.1 Knows the levels of organization in living systems, including cells, tissues, organs, organ systems, whole organisms, ecosystems, and the complementary nature of structure and function at each level 

7.5.5 Knows that organisms can react to internal and environmental stimuli through behavioral response (e.g., plants have tissues and organs that react to light, water, and other stimuli; animals have nervous systems that process and store information from the environment), which may be determined by heredity or from past experience. 

STANDARD 6 - Understands relationships among organisms and their physical environment. 
7.5.6 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 

7.5.7 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. 

7.5.8 Knows ways in which humans can alter the equilibrium of ecosystems through population growth, destruction of habitat, pollution, and more, causing potentially irreversible effects. 

7.5.9 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. 

7.5.10 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 

7.5.11 Lists 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. 

7.5.12 Describes environmental problems such as: Pollution and biological magnification of toxic substances facing the planet, and generates possible solutions. 

7.5.13 Understands the concept of recycling and how it can contribute to reducing the impact of pollution. 

STANDARD 9 - Understands the sources and properties of energy. 
7.9.1 Understands how fossils fuels are formed in the Earth, why they are nonrenewable, and the advantages and disadvantages of their use. 

7.9.2 Knows that some resources are renewable and others are nonrenewable 

Science Fair
STANDARD 11 – Understands the nature of scientific knowledge.

7.11.1 Knows that an experiment must be repeated many times and yield consistent results before the results are accepted as correct.

7.11.2 Understands the nature of scientific explanations (e.g., use of logically consistent arguments; emphasis on evidence; use of scientific principles, models, and theories; acceptance or displacement of explanations based on new scientific evidence)

7.11.3 Knows that all scientific ideas are tentative and subject to change and improvement in principle, but for most core ideas in science, there is much experimental and observational confirmation.
STANDARD 12- Understands the nature of scientific inquiry.

7.12.1 Knows that there is no fixed procedure called "the scientific method," but that investigations involve systematic observations, carefully collected, relevant evidence, logical reasoning, and some imagination in developing hypotheses and explanations.

7.12.2 Understands that questioning, response to criticism, and open communication are integral to the process of science (e.g., scientists often differ with one another about the interpretation of evidence or theory in areas where there is not a great deal of understanding; scientists acknowledge conflicting interpretations and work towards finding evidence that will resolve the disagreement)

7.12.3 Designs and conducts a scientific investigation (e.g., formulates hypotheses, designs and executes investigations, interprets data, synthesizes evidence into explanations, proposes alternative explanations for observations, critiques explanations and procedures)

7.12.4 Knows that observations can be affected by bias (e.g., strong beliefs about what should happen in particular circumstances can prevent the detection of other results)

7.12.5 Uses appropriate tools (including computer hardware and software) and techniques to gather, analyze, and interpret scientific data.

7.12.6 Establishes relationships based on evidence and logical argument (e.g., provides causes for effects)

7.12.7 Knows that scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists (e.g., reviewing experimental procedures, examining evidence, identifying faulty reasoning, identifying statements that go beyond the evidence, suggesting alternative explanations)

7.12.8 Knows possible outcomes of scientific investigations (e.g., some may result in new ideas and phenomena for study; some may generate new methods or procedures for an investigation; some may result in the development of new technologies to improve the collection of data; some may lead to new investigations)
School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines 
 Learning- to- learn skills

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. Students evaluate their own learning and personal growth based on reflection and self-correction
Expanding and integrating knowledge

1. Students demonstrate integrated knowledge and skills in applying multidisciplinary approaches to solving problems.

2. Students demonstrate knowledge in technology and apply it for completing tasks and expanding knowledge.

3. Demonstrate disciplinary knowledge and skills in the areas of mathematics, science, social studies, and language arts.
Communication skills

1. Students communicate with clarity, purpose and understanding of audience in English.
2. Students integrate the use of a variety of communication forms and use a wide range of communication skills.
3. Students recognize, analyze and evaluate various forms of communication.
Thinking and reasoning skills

1. 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.
2. Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.
3. Students generate new and creative ideas by taking considered risks in a variety of contexts

Social and emotional development 

1. Students work with others in a variety of situations to set and achieve goals and establish productive relationships based on respect, tolerance and solidarity.

2. Students manage and evaluate their behavior as group members.

3. Students manage disagreement and conflict in a peaceful and constructive manner and act in favor of well-being.
*** Most, if not all of these School-Wide Learning Goals will be addressed through a combination of classroom study as well as through the more independent-work based Science Fair this term.
   

	Essential questions:

1) What relationships exist between living things and the physical environment?

2) How do humans affect the natural environment?

3) How do I create and carry out a scientific investigation to solve a problem?
	Expected language:

1. Organism

2. Population

3. Community

4. Ecosystem

5. Biosphere

6. Population density

7. Carrying capacity

8. Limiting factors

9. Symbiosis 

10.  Habitat 

11.  Niche

12.  Fossil fuels and non-renewable resources

13.  Alternative energy and renewable resources

14.  Pollution

15.  Recycling 

16.  Problem

17.  Hypothesis

18.  Materials

19.  Procedure

20.  Data

21.  Observations 

22.  Analysis

23.  Conclusion


	STAGE 2 – ASSESSMENT EVIDENCE

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


	Lab Report Rubric

CATEGORY

4

3

2

1

Overall Impression of Report

Report is complete, neat and organized appropriately with additional elements that enhance it. There are no spelling or grammar errors.
Report is complete, neat and organized appropriately. There are few spelling and/or grammar errors.
Report is mostly complete and is somewhat neat and organized. There are spelling and/or grammar errors.
Report is incomplete, sloppy and/or disorganized. There are many spelling and grammar errors that affect clarity.
Introduction
Relevant background information is clearly explained. Variables are accurately identified. The question to be answered during the experiment is completely stated. The hypothesis fully answers the question in an “if, then” statement and is supported by scientific reasons.
Relevant background information is provided.  Variables are accurately identified. The question to be answered during the experiment is clearly stated. The hypothesis answers the questions in an appropriate “if, then” statement.
Background information is provided but is only partially correct and/or relevant.  Variables are mentioned.  The question to be identified during the experiment is somewhat unclear.  The hypothesis is incomplete and/or is not written as an “if, then” statement.
Background information is incorrect and/or irrelevant. Variables are incorrectly identified or missing. The question to be identified during the experiment is unclear or incorrect. The hypothesis is illogical and/or does not answer the question.
Experimentation
All materials are clearly and accurately described in a numbered list with quantities. Procedures are described in specific numbered steps that begin with verbs.
All materials are described in a numbered list with quantities. Procedures are described in steps that begin with verbs in a numbered list.
Most materials are written in a numbered list, but some are missing or inaccurate. Procedures are written in steps that are unclear and/or do not begin with verbs.
Many materials are not listed or are inaccurate and unclear Procedures are written in confusing and inaccurate steps with no particular order.
Results
Observations are clearly presented in a written description and professional looking data table. Clear, detailed diagrams make the results easier to understand, and are labeled neatly and accurately.

Observations are presented in a written description and accurate data table. Appropriate diagrams of the results are detailed, and are labeled neatly and accurately.

Observations are presented in a written description and data table, but are inaccurate or confusing. Diagrams are included and labeled, but are inappropriate or inaccurate.

Observations are presented in either a written description or data table, and are unclear. Diagrams do not show the results and/or are sloppy and unlabeled.

Analysis

Reasonable scientific explanations for the results are discussed. Major trends or patterns are logically analyzed using the graphs. Accurate graphs are labeled, titled and have an appropriate scale.

Scientific explanations for the results are given. Major trends or patterns are identified from the graphs. Graphs are labeled, titled and have an appropriate scale.

Explanations for the results are given but are inaccurate and/or incomplete. Trends or patterns are mentioned. Graphs are mislabeled, mistitled and/or have an inappropriate scale.
Explanations for the results are unclear or unscientific. Trends or patterns are not noticed. Graphs are unlabeled and untitled and/or inaccurate.

Conclusion

Conclusion includes an accurate summary, a complete answer to the question which refers to whether the hypothesis was supported, and a clear description of the learnings, possible sources of error, and applications.

Conclusion accurately summarizes the experiment, answers the question and refers back to the hypothesis, and describes what was learned, a possible source of error and an application of the results.
Conclusion includes a summary of the experiment, an inaccurate answer to the question, whether the hypothesis was supported, and either a possible source of error OR an application.

Conclusion is poorly written and/or illogical, and includes only an incomplete summary or whether the hypothesis was supported or an inaccurate description of the learnings.


	STAGE 3 – LEARNING ACTIVITIES

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

	· Procedural: Scientific Writing  and Critical Thinking Skills – Science Journal Entries. Students answer Science Journal questions to develop their understanding of key concepts for the unit, use appropriate scientific vocabulary and must organize their thoughts, and communicate ideas and through writing.

· Procedural: Scientific Writing and Critical Thinking Skills – Lab reports. Students are expected to carefully follow instructions, display safe and appropriate handling of lab materials, and demonstrate appropriate group work skills and responsibility when carrying out lab work.

· Declarative: Answering questions about ecology and human impact on quizzes and tests.

· Procedural/Declarative: Comprehension Skills – Read sections of the textbook and answer questions, and being able to utilize the appropriate scientific language, both in homework and discussion in class.

· Procedural/declarative: Creative Thinking Skills, Scientific Writing and Critical Thinking Skills for Science Fair projects

· Procedural: Communicating information about Science Fair project in an oral  presentation and demonstrating knowledge of Prezi 

	INSTRUCTIONAL MATERIALS AND RESOURCES

	· Science Voyages, Level Green: Chapters 13-14
· Lab report rubric

· Biology Coloring worksheet/workbook 

· Eco-fun book for experiments

· Demo-a-day for experiments/demonstrations
· Science is…for experiments/demonstrations


At the end of unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed __100%_______

REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.

Ecology unit:

I think this unit could have been enhanced by taking students on a field trip, especially because this ecology unit focusses on human impact on the environment, perhaps a trip to the water treatment plant or a recycling plant could have been beneficial. Overall students enjoyed Ecology and the Armenia Treaty was one of the students’ favorite activities this year. The debates were very interesting and this was a useful culminating activity. I think it coincided well with student binationals games, because there were fewer in a country group and thus allowed the students to speak more. The binationals makeup work about the Antarctica treaty was well received by students, for those that participated in binationals instead. 

Science Fair: **you will find almost the same reflection in my 8th Grade Term 3 reflections

Science Fair was a great success this year, as many of the procedural stages were changed to provide more effective scaffolding for students. We set out at the beginning many different due dates and gave students checklists to monitor their progress. Students also worked in teams of no more than 2, and this was more effective in group work and balancing the work that needed to be completed. I think this could be taken a step further and eliminate any problems related to work outside of school time by making a rule that every student works individually for next year. Most of the students also enjoyed learning about and using Prezi software. In my opinion, this was an effective tool to use to present the science fair presentations, as it eliminates the paper wasted and is a way for students to engage with and master a new technology. However, when it comes time to Science Fair Day, students were required to make a poster board, of which I needed to use class time and excuse them from other work to complete. 

Using the Prezi (internet-based) software made presentations more enjoyable to watch and I am satisfied with the way my students used the software. It was difficult, however, to give time to make the Prezi in class, as the computer lab and library were frequently booked. Also, the laptops would not connect to the internet in some cases and this made it much more difficult to give class time for partners to work together on creating their presentation. Again, this could be alleviated by each student working independently such that they can work on their own time to complete the presentation on internet or school or home or just ensuring all technology or computer lab available.
