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Submitted by: AMANDA YOUNG
	OVERVIEW: Students will learn about plant structure, plant processes (photosynthesis and respiration) and how different plants reproduce


	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

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


Plant Reproduction and Processes 
8.5.1 Understands the processes of photosynthesis, wherein chloroplasts in plant cells use energy from sunlight to combine molecules of carbon dioxide and water into complex, energy – rich organic compounds and release oxygen to the environment. 

8.5.2 Comprehends that plants perform respiration to extract the chemical energy from compounds created in photosynthesis to fuel the vital processes that occur in their cells. 

8.5.3 Knows the difference between spores and seeds in plant reproduction. 

8.5.4 Knows the life cycles of non – flowering and flowering plants. 

8.5.5 Knows that flower is the reproductive body of a vascular plant and that it is adapted for pollination. 

8.5.6 Knows the role that hydrocarbons and related compounds play in the functioning and maintenance of organisms. 

8.5.7 Understands how macromolecules such as proteins, lipids, carbohydrates, and nucleic acids are constructed from simpler molecules, and that they important as an energy source, building material, hormonal precursor, and storage mechanism. 

Science Fair 
8.12.1 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. 

8.12.2 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) 

8.12.3 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) 

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

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

8.12.6 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) 

8.12.7 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) 

8.13.1 Knows that people of all backgrounds and with diverse interests, talents, qualities, and motivations engage in fields of science and engineering; some of these people work in teams and others work alone, but all communicate extensively with others. 

8.13.2 Knows that the work of science requires a variety of human abilities, qualities, and habits of mind (e.g., reasoning, insight, energy, skill, creativity, intellectual honesty, tolerance of ambiguity, skepticism, openness to new ideas) 

8.13.3 Knows various settings in which scientists and engineers may work (e.g., colleges and universities, businesses and industries, research institutes, government agencies) 

8.13.4 Understands ethics associated with scientific study (e.g., potential subjects must be fully informed of the risks and benefits associated with the research and their right to refuse to participate; potential subjects must be fully informed of possible risks to community and property) 

8.13.5 Knows that throughout history, many scientific innovators have had difficulty breaking through accepted ideas of their time to reach conclusions that are now considered to be common knowledge. 

8.13.6 Knows ways in which science and society influence one another (e.g., scientific knowledge and the procedures used by scientists influence the way many individuals think about themselves, others, and the environment; societal challenges often inspire questions for scientific research; social and economic forces strongly influence which science research programs are pursued and funded) 

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

5. Students demonstrate integrated knowledge and skills in applying multidisciplinary approaches to solving problems.
6. Students demonstrate knowledge in technology and apply it for completing tasks and expanding knowledge.
7. Demonstrate disciplinary knowledge and skills in the areas of mathematics, science, social studies, and language arts.
Communication skills

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

11. 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.
12. Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.
13. 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 structures do plants use to survive and how do they reproduce?

2. What are the processes of photosynthesis and respiration and how are they essential to the natural world?

3. How do I develop a scientific problem and create an experiment to investigate it?
	Expected language:

1. Organic compounds
2. Photosynthesis
3. Respiration

4. Spores

5. Seeds

6. Problem

7. Hypothesis

8. Materials

9. Procedures

10.  Data

11.  Observations

12.  Diagrams 

13.  Analysis

14.  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.  

	Demonstration of plant transpiration 

Plant tropisms class lab

The Effects of Drugs on plants - lab

Quiz on hydrocarbons and organic compounds

Quiz on plant structure

Two tests: 1- plant processes and 2- plant reproduction

Science Fair written work 

Science Fair experimentation 

Science Fair presentation

Science Journal questions

	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 plants, reproduction and processes 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 

	INSTRUCTIONAL MATERIALS AND RESOURCES

	· Science Voyages, Level Blue: Chapters 15-16
· 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.

Science Fair: I think the guidelines and rules for Science Fair need to be made more clear to PARENTS and to the students, so all parties are aware of the time commitment and what it means to have an experiment, and not a demonstration. I would suggest a letter home at the start of Term 3 explaining to parents or to distribute this information letter on report card day for 2nd Term, to ensure parents are informed. I would also suggest that the groups for Science Fair be no bigger than 2 or to have to complete this project alone, because students often go against the school policy or working together outside of the classroom, as there is not enough time to give Science Fair time in class when paired with another whole unit to teach. 

Plant Processes and Plant Reproduction: This part of the unit was difficult to teach students as there is a lot of new vocabulary and plants is not very interesting to many of them. I tried many labs and students enjoyed some of these, particularly observing the effects of common drugs on seed growth.  The students also had some difficulty understanding the differences between seed and seedless plant life cycles, as well as the individual differences within those two categories. I tried to incorporate that same information in many different ways in class, however many students still had trouble understanding. In the future, I would suggest when possible more examples of life cycles and acting or using physical activity to perform the various stages may be helpful. 

