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COURSE DESCRIPTION: 
Investigative Science is designed to provide a laboratory based hands-on interdisciplinary curriculum to students.  This course will focus on standards from the five science disciplines-Biology, Chemistry, Physics, Environmental Science, and Earth Science.  In addition this course will place a heavy emphasis on the literacy and math skills necessary for success in science.  This course will focus on specific standards from Algebra I, English Language Arts, and English Language Development.  The goal of this course is to provide opportunities for students to develop the skills and motivation needed for pursuing further knowledge in science.  Students will also explore the various career opportunities in science.  
COURSE OUTLINE: 

1. MAJOR GOALS  
1.1 To synthesize results of scientific experimentation through interpretation and 
       analysis.

1.2 To make meaningful connections of concepts with real life experiences.
1.3 To explore careers in a variety of scientific and technological fields.
1.4 To apply algebraic logic in implementing the scientific method.

1.5 To develop a deeper knowledge and use of academic vocabulary.
1.6 To develop critical thinking skills as they relate to experimentation.

1.7 To develop an understanding of investigative processes.

1.8 To demonstrate scientific findings through verbal and written forms of 
       communication.

2. PERFORMANCE OBJECTIVES:
2.1 Science Investigation and Experimentation Standard 1: Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will:
2.1.1 Standard a: Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.
2.1.2 Standard b: Identify and communicate sources of unavoidable experimental error. 
2.1.3 Standard c: Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.
2.1.4 Standard d: Formulate explanations by using logic and evidence.
2.1.5 Standard l: Analyze situations and solve problems that require combining and applying concepts from more than one area of science.
2.2 Earth Science Earth’s Place in the Universe Standard 1: Astronomy and planetary exploration reveal the solar system’s structure, scale, and change over time. As a basis for understanding this concept:
2.2.1 Standard d. Students know the evidence indicating that the planets are much closer to Earth than the stars are. 

2.3 Earth Science Energy in the Earth System Standard 4. Energy enters the Earth system primarily as solar radiation and eventually escapes as heat. As a basis for understanding this concept:
2.3.1 Standard a. Students know the relative amount of incoming solar energy compared with Earth’s internal energy and the energy used by society.

2.3.2 Standard b. Students know the fate of incoming solar radiation in terms of reflection, absorption, and photosynthesis.

2.4 Physics Conservation of Energy and Momentum Standard 2: The laws of conservation of energy and momentum provide a way to predict and describe the movement of objects. As a basis for understanding this concept:
2.4.1 Standard a: Students know how to calculate kinetic energy by using the formula E = (1/2)mv2.

2.4.2 Standard b: Students know how to calculate changes in gravitational potential energy near Earth by using the formula (change in potential energy) = mgh (h is the change in the elevation).

2.5 Earth Science Energy in the Earth System Standard 5. Heating of Earth’s surface and atmosphere by the sun drives convection within the atmosphere and oceans, producing winds and ocean currents. As a basis for understanding this concept:
2.5.1 Standard a. Students know how differential heating of Earth results in circulation patterns in the atmosphere and oceans that globally distribute the heat.

2.6 Chemistry Thermodynamics Standard 7: Energy is exchanged or transformed in all chemical reactions and physical changes of matter. As a basis for understanding this concept: 
2.6.1 Standard a. Students know how to describe temperature and heat flow in terms of the motion of molecules (or atoms).

2.6.2 Standard b. Students know chemical processes can either release (exothermic) or absorb (endothermic) thermal energy.

2.6.3 Standard c. Students know energy is released when a material condenses or freezes and is absorbed when a material evaporates or melts.

2.7 Biology/Life Sciences Ecology Standard 6: Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept:
2.7.1 Standard a: Students know biodiversity is the sum total of different kinds of organisms and is affected by alterations of habitats.

2.7.2 Standard b: Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size.
2.7.3 Standard c: Students know how fluctuations in population size in an ecosystem are determined by the relative rates of birth, immigration, emigration, and death.

2.8 Biology/Life Sciences Evolution Standard 8:  Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for understanding this concept: 
2.8.1 Standard a: Students know how natural selection determines the differential survival of groups of organisms.

2.8.2 Standard b: Students know a great diversity of species increases the chance that at least some organisms survive major changes in the environment.
2.9 Health Standards Grades 9 – 12: Nutrition and Physical Activity
2.9.1 Standard 1.4 N: Describe dietary guidelines, food groups, nutrients, and serving sizes for healthy eating habits.
2.9.2 Standard 1.8 N: Describe the prevalence, causes, and long-term consequences of unhealthy eating.
2.10 Chemistry Chemical Thermodynamics Standard 7: Energy is exchanged or transformed in all chemical reactions and physical changes of matter. As a basis for understanding this concept:
2.10.1 Standard a: Students know how to describe temperature and heat flow in terms of the motion of molecules (or atoms).

2.10.2 Standard b: Students know chemical processes can either release (exothermic) or absorb (endothermic) thermal energy.
2.11 English Language Arts Grades 9 and 10 Written and Oral English Language Conventions Standards 1.0: Students write and speak with a command of standard English conventions.

2.11.1 Standard 1.1: Identify and correctly use clauses (e.g., main and subordinate), phrases (e.g., gerund, infinitive, and participial), and mechanics of punctuation (e.g., semicolons, colons, ellipses, hyphens).

2.11.2 Standard 1.2: Understand sentence construction (e.g., parallel structure, subordination, proper placement of modifiers) and proper English usage (e.g., consistency of verb tenses).

2.11.3 Standard 1.3: Demonstrate an understanding of proper English usage and control of grammar, paragraph and sentence structure, diction, and syntax. 

2.11.4 Standard 1.4: Produce legible work that shows accurate spelling and correct use of the conventions of punctuation and capitalization.

2.12 English Language Development Standards Grades 9 – 12: Create Coherent Paragraphs

2.12.1 Identify basic vocabulary, mechanics, and sentence structures in a piece of writing (B Level).

2.12.2 Use clauses, phrases, and mechanics of writing with consistent variations in grammatical forms (EI Level).

2.12.3 Use sentences with consistent variations in grammatical form (I Level).
2.12.4 Create coherent paragraphs through effective transitions (EA Level).

2.12.5 Create coherent paragraphs through effective transitions and parallel constructions (A Level).

2.13 English Language Development Standards Grades 9 – 12: Revise Writing

2.13.1 Revise one’s writing for proper use of final punctuation, capitalization, correct spelling (B Level).

2.13.2 Revise writing, with teacher’s assistance, to clarify meaning and improve the mechanics and organization (EI Level).

2.13.3 Revise writing for appropriate word choice and organization with variation in grammatical forms and spelling (I Level).

2.13.4 Revise writing for appropriate word choice, organization, consistent point of view, and transitions, with some variation in grammatical forms and spelling (EA Level).

2.13.5 Revise writing for appropriate word choice and organization, consistent point of view, and transitions, using approximate standard grammatical forms and spelling (A Level).
2.14 English Language Arts Grades 9 and 10 Reading Comprehension (Focus on Informational Materials) Standards 2.0: Comprehension and Analysis of Grade-Level-Appropriate Text

2.14.1 Standard 2.3: Generate relevant questions about readings on issues that can be researched.

2.14.2 Standard 2.4: Synthesize the content from several sources or works by a single author dealing with a single issue; paraphrase the ideas and connect them to other sources and related topics to demonstrate comprehension.

2.14.3 Standard 2.5: Extend ideas presented in primary or secondary sources through original analysis, evaluation, and elaboration.

2.14.4 Standard 2.6: Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).
2.15 Algebra I Standard Set 4.0: Students simplify expressions prior to solving linear equations and inequalities in one variable, such as 3(2x-5) + 4(x-2) = 12.
2.16 Algebra I Standard Set 5.0: Students solve multistep problems, including word problems, involving linear equations and linear inequalities in one variable and provide justification for each step.
2.17 Algebra I Standard Set 6.0: Students graph a linear equation and compute the x- and y- intercepts (e.g., graph 2x + 6y = 4). They are also able to sketch the region defined by linear inequality (e.g., they sketch the region defined by 2x + 6y < 4).
2.18 Algebra I Standard Set 15.0: Students apply algebraic techniques to solve rate problems, work problems, and percent mixture problems.
2.19 Algebra I Standard Set 24.0: Students use and know simple aspects of a logical argument:
2.19.1 Standard 24.1:
Students explain the difference between inductive and deductive reasoning and identify and provide examples of each.
2.19.2 Standard 24.2:
Students identify the hypothesis and conclusion in logical deduction.
3.
CONTENT OUTLINE:
3.1 Laboratory Techniques and Safety Rules
3.1.1 Lab #1: Lab Techniques and Lab Safety

3.1.2 Lab #2: Density Lab/Ice Cream Lab/Soda Lab

3.1.3 Lab #3: Vinegar and Baking Soda Lab/Volume vs. Lift Helium Balloon Lab

3.1.4 Speaker: Magic of Science
3.2 Formation of the Universe
3.2.1 Lab #4: Measuring the Diameter of the Sun

3.2.2 Lab #5: The Sun as a Star

3.3 How the Sun’s Energy Impacts Earth

3.3.1 Lab #6: Parking Lot/Lab 4 Environmental Science AP GPP Vs
3.4 Energy
3.4.1 Lab #7: Determining the Kinetic Energy of a Pendulum/Apple Pendulum

3.5 Heat Transfer

3.5.1 Lab #8: Boiling Water in a Cup

3.6 Physical and Chemical Change

3.6.1 Lab #9: Heat of Combustion of Candle Wax

3.7 Ecology and Population Growth
3.7.1 Web-Based: Population Growth Project

3.8 Evolution and Natural Selection

3.8.1 Lab #10: Using Wooly Worms and Other Creatures to Simulate Natural Selection

3.9 Nutrition

3.9.1 Lab #11: Burning Nuts

3.10 Endothermic and Exothermic Reactions

3.10.1 Lab #12: PG&E Labs (Hand Warmers, Snow Salt, Wind Up Toys, Hand Generators)
3.11 Science Literacy for English Language Arts and English Language 
Development (see 2.12 – 2.14)
3.11.1 Written Project: Hetch Hetchy Research Project

3.11.2 Speaker: PG&E 

3.11.3 Performance-Based Project: Design and Build an Eco-friendly Machine (Wind Turbine, Solar Machine, Tidal Powered Mill, etc.)

3.12 Scientific Reading and Analysis (see 2.15)
3.12.1 Reading and analysis of scientific text will be spiraled throughout all laboratory investigations and projects offered during this course.

3.13 Scientific Application of Algebraic Thinking (see 2.16 – 2.20)
3.13.1 Algebraic concepts will be spiraled throughout all laboratory investigations and projects offered during this course.
4.
INSTRUCTIONAL METHODS AND/OR STRATEGIES:

4.1 Kate Kinsella Strategies (see Engagement Strategy Matrix)
4.1.1 Kate Kinsella strategies prepare second language learners for the vocabulary demands of challenging curricula.
4.2 GLAD Strategies (see Engagement Strategy Matrix)
4.2.1 GLAD is a model of professional development in the area of language acquisition and literacy. The strategies and model promote English language acquisition, academic achievement, and cross-cultural skills.

4.3 SDAIE Strategies (see Engagement Strategy Matrix)
4.3.1 SDAIE focuses on academic language, active learning, assessing and building prior knowledge, collaborative problem-solving, cultural affirmation, demonstration and modeling, graphic organizers, higher-ordering thinking skills, questioning, and integrating listening, speaking, reading and writing across the curriculum.

4.3.2 SIOP lesson planning.

4.4 Ann Diskin (see Engagement Strategy Matrix)
4.4.1 Practical strategies in writing and literacy utilizing thinking maps to organize and promote independent student thought processes.
5. EVALUATION OF STUDENT PROGRESS:
5.1 Written Lab Notebook (see written lab notebook rubric)
5.1.1 Written Responses to Interactive Virtual Labs
5.1.2 Questions and Reflections from Guest Speakers

5.2 Written Research and Oral Presentation for Hetch Hetchy Project (see Hetch Hetchy rubrics)
5.3 Project-Based Assessment: Design and Build and Eco-friendly Machine 
(see eco-friendly machine rubric)
5.4 End of Term Lab Practical (see written lab notebook rubric)
6. TIME ESTIMATES:
6.1 Laboratory Techniques and Safety Rules: 5 Class Periods
6.2 Conservation of Matter: 1 Class Period
6.3 Formation of the Universe: 2 Class Periods
6.4 How the Sun’s Energy Impact Earth: 2 Class Periods

6.5 Energy: 1 Class Period

6.6 Heat Transfer: 1 Class Period

6.7 Physical and Chemical Change: 2 Class Periods

6.8 Ecology and Population Growth: 3 Class Periods

6.9 Evolution and Natural Selection: 1 Class Period

6.10 Nutrition: 2 Class Periods

6.11 Endothermic and Exothermic Reactions: 1 Class Period

6.12 Science Literacy for English Language Arts and English Language Development: 13 Class Periods

6.13 Scientific Reading and Analysis: Spiraled throughout all periods of the 18-week course.

6.14 Scientific Application of Algebraic Thinking: Spiraled throughout all periods of the 18-week course.
7. INSTRUCTIONAL MATERIALS (see Materials Appendix)
7.1 Board adopted textbooks and Laboratory Manuals:

7.1.1  Chemistry Matter and Change-Laboratory Manual, Glencoe

   7.1.2  Conceptual Physics-Laboratory Manual, Prentice Hall

   7.1.3  Physical Science-Concepts in Action-Laboratory Manual, Prentice 
   Hall

   7.1.4  Earth Science Laboratory Manual, Prentice Hall

   7.1.5  Laboratory Chemistry, Merrill

   7.1.6  Living In The Environment, Thomson

   7.1.7  Internet 

8. SAMPLE LESSON PLAN (see SIOP Sample Lesson Plan)
Committee Members: 
1. Melinda Hall 
     Director of Curriculum 
Curriculum & Instruction  

                                      & Instruction

2. Spoogmai Habibi       Curriculum Specialist
Curriculum & Instruction

3. Karen Lownade
      Physics Teacher                Mt. Diablo High School

4. Julie Cellini Parks      Science Teacher                 Riverview Middle School

5. Sharon Simone            Math Teacher                    Riverview Middle School 

6. Ali Kramer                 Biology Teacher                Mt. Diablo High School

7. Carol Mishler              Chemistry Teacher            Mt. Diablo High School

8. Nicci Nunes                Director of Cal-Teach
University of California,
                                                                                         at Berkeley

9. Dennis Gravert            Chemistry Professor         Los Medanos College

10. April Treece                 Project Director               Contra Costa Economic Partnership 
11. Kate Mahar                 Regional Coordinator        California Partnership for 

                                                                                        Achieving Student Success

12. Ali Medina
      Afterschool Program          Mt. Diablo Unified School District

                                           Director
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