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	OVERVIEW: Students will begin by studying the Nature of Science and develop an understanding of the Scientific Method. They will carry out various experiments and continue to study Cell Processes and Reproduction. These topics of study are important to further students’ understanding of the process in Science, as well gain valuable knowledge in preparation for more complex concepts in biology. 

	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

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

Unit 1: The Nature of Science 
7.4.1 Knows that reproduction is a characteristic of all living things and is essential to the continuation of a species. 

7.4.2 Knows that for sexually reproducing organisms, a species comprises all organisms that can mate with one another to produce fertile offspring. 

7.4.3 Understands asexual and sexual reproduction (e.g., in asexual reproduction, all the genes come from a single parent; in sexual reproduction, an egg and sperm unite and half of the genes come from each parent, so the offspring is never identical to either of its parents; sexual reproduction allows for greater genetic diversity; asexual reproduction limits the spread of disadvantageous characteristics through a species) 

7.4.4 Knows that the characteristics of an organism can be described in terms of a combination of traits; some traits are inherited and others result from interactions with the environment. 

7.11.1 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) 

7.11.2 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. 

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) 

7.12.4 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) 
7.12.8 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) 

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.

Expanding and integrating knowledge

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

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

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

Thinking and reasoning skills

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.
Communication skills

9. Students communicate with clarity, purpose and understanding of audience in both Spanish and English.
10. Students integrate the use of a variety of communication forms and use a wide range of communication skills.
11. Students recognize, analyze and evaluate various forms of communication.
Personal and social responsibility

12. Students take responsibility for personal actions and act ethically (e.g. demonstrate honesty fairness, integrity).


	Essential questions:

1. What is Science?
2. How is Science a part of your daily life?

3. How do cells reproduce?

4. How do living things (organisms) get their characteristics?
	Expected language:
Nature of Science

1. Observational language for conducting experiments based on the Scientific Method:

a) If ______ happens, then ______ will happen.
b) I noticed…

c) I was surprised by…

d) I thought _______ was going  to happen, but instead ________ happened.

e) The ______ changed by _____.

f) I saw…

g) I heard…

h) I felt…

i) I do not understand why…
j) If I changed _____, I think _____ would happen
2. Hypothesis

3. Procedure

4. Bias

Cell Reproduction

1. Mitosis

2. Meiosis

3. Asexual reproduction

4. Sexual reproduction

5. Offspring 

6. Sex cells (egg and sperm)


	**STAGE 2 – ASSESSMENT EVIDENCE

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

	· Science Journal entries
· Plant and Animal Cell Diagrams/Posters
· Model of mitosis/meiosis
· Labeling phases of mitosis

· Quiz on Scientific Method
· Quiz on Cells

· Quiz on Photosynthesis/Respiration
· Quiz on Asexual and Sexual Reproduction

· Quiz on Mitosis and Meiosis

· Test on Nature of Science

· Test on Cell Processes and Reproduction

· Paper Towel lab report (see Lab Report Guidelines and Rubric)
· Egg Osmosis lab report (see Lab Report Guidelines and Rubric)
· Science in the News wiki summary


	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/ Declarative: students will create posters with plant/animal cell components and make a short presentation of the assignment to the rest of the class.
· 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 Scientific Method, Cell Processes and Reproduction 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: Labs- paper towel, egg osmosis, 

· Procedural: Creative Thinking Skills – Model of mitosis.

· Declarative skills: Analytical Skills – Judging bias in the Nature of Science and Scientific Inquiry, Labeling stages of mitosis and recognizing meiosis. 
· Procedural/Declarative: Comprehension and Analytical Skills – Science in the News. Students will find and select one Science-related article each term and write a summary using 5WH’s (Who, what, where, when, why and how). They will communicate the ideas of the article through writing on the wiki, where students will be expected to write a response to at least one other student’s summary.


	INSTRUCTIONAL MATERIALS AND RESOURCES


	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.
Science in the News!

Science is all around us! The news is always full of stories that are related to Science. It’s important for us to realize how Science affects us and the world around us. Each term, you will find one Science-related news article (English or Spanish) and write a summary of it to POST on the wiki. Post in the discussion section of your Class and Section (i.e. 7A). 
*Note: Any summary or responses that are very similar or identical will be given a mark of 0. 

GUIDELINES:

1) Your summary can be arranged in whatever order you choose BUT YOU MUST ANSWER 5W + H:

a. WHEN did it happen?

b. WHO did it? WHO is affected by it?

c. WHERE did it happen?

d. WHAT happened? WHAT did people do?

e. WHY did people do it? WHY do we care?

f. HOW did people do it? HOW will what happened change things? HOW is it related to Science?


2) You MUST supply the link to the article online in your assignment OR bring a hardcopy (paper copy) for Ms. Young to post in the classroom, so others can read the article.


3) You can re-do the assignment with a different article up to 2 times/term for a higher grade


4) You will also write a response to at LEAST TWO of your classmates’ summaries (if you choose to respond to more than two, the highest two grades will be used). Your response MUST use at least TWO of the following prompts and be written in full sentences:
i. I liked/dislike…because
ii. I think…
iii. I wonder….
iv. I disagree/agree…because
Your summary (/4) and your responses (/4 + /4) will be graded with the following scale, for a mark out of /12:

4

3

2

1

R

All parts of 5W + H answered, and responses/explanations are thoughtful and detailed; suggests new ideas to consider

All parts of 5W + H answered, and responses/explanations are thoughtful

All parts of 5W + H answered, but more explanation needed

Incomplete:

Missing information/did not answer all parts of the 5W + H

Did not complete/missing



	


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.

I enjoyed teaching the cells and cellular reproduction unit to the students, and in the future I would limit the time I spent on the first part of the unit, on Scientific Method. Most students have a basic understanding of this topic, having learned about it the year before as well, and I think students would benefit from having more time spent on understanding the process of cell reproduction. Students were much more engaged with the topic of cells and there was a lot of material to teach and for students to learn in the 4 weeks or so that I allotted to it. As mentioned, I would try and begin the cells unit earlier to provide time at the end for a more in-depth study of DNA and mutations, of which students were very interested.  Students really enjoyed the Egg Osmosis lab, and the results of the lab were quite good as well. I think the cells unit is great, however I wonder if it would be more beneficial to have it in the 8th grade curriculum because they continue with its study in 9th Grade Biology and therefore the ideas and concepts are ‘fresher’ in their minds.
