Biology (Lab)
1 credit
start date-end date

Course Description
Biology provides students with the opportunity to acquire a comprehensive understanding of life, from molecular biology to ecosystems. Students explore essential concepts including organism growth, cellular structures, energy flow, genetics, and natural selection alongside advanced topics like biochemistry, gene regulation, and evolution. The curriculum includes videos, readings, exercises, quizzes, and tests, covering key areas such as cell biology, genetics, ecology, and human impacts on biodiversity. In addition to theoretical knowledge, students engage in hands-on lab activities conducted at home with minimal materials. These practical experiments focus on osmosis, cellular respiration, photosynthesis, and biodiversity surveys, enhancing real-world understanding of biological processes.

Objectives
Understand cell structures, functions, and processes in prokaryotic and eukaryotic cells, with a focus on homeostasis in the human body.
Master the cell cycle, including mitosis, differentiation, cancer, and cell communication.
Study genetics, including DNA replication, gene expression, and inheritance patterns while analyzing the impact of mutations and environmental influences.
Explore the diversity of life forms, their ecological roles, and the structure and function of viruses, prions, and other microorganisms.
Conduct biology labs to develop scientific reasoning through experiments, data analysis, and critical thinking, preparing for advanced studies in biology.

Materials
Khan Academy High School Biology (https://www.khanacademy.org/science/hs-bio)
Khan Academy AP®︎/College Biology (https://www.khanacademy.org/science/ap-biology)
Everything You Need to Ace Biology in One Big Fat Notebook (Ace Biology)
Laboratory activities instructions

Assignments
Khan Academy videos, readings, exercises, quizzes, and tests
Ace Biology readings and chapter questions
Laboratory activities (14) and write-ups
Final portfolio






Grading
A 14500-13050, B 13049-11600, C 11599-10150, D 10149-8700, F 8699-0

Khan Academy awards mastery points for answering questions correctly in practice exercises, quizzes, and tests: 
Attempted: Fewer than 70% of the questions correct 
Familiar: 70%+99% of the questions correctly 
Proficient: 100% of the questions correctly 
Mastered: Students are proficient and answer all questions correctly on a Unit Test or Course Challenge 

Each skill is worth 100 total mastery points:
Familiar: 50 points
Proficient: 80 points
Mastered: 100 points 

6300 possible mastery points (HS)

Unit 1				/1300
Unit 2				/900
Unit 3				/600
Unit 4				/1000
Unit 5				/400
Unit 6				/500
Unit 7				/600
Unit 8				/500
Unit 9				/500

5400 possible mastery points (AP)

Unit 1				/500
Unit 2				/800
Unit 3				/600
Unit 4				/600
Unit 5				/500
Unit 6				/700
Unit 7				/1100
Unit 8				/600

				/11700

Ace Biology Chapter Questions (20 points for completion)
Unit 1
Chapter 1 questions				/20
Chapter 2 questions				/20
Chapter 3 questions				/20
Chapter 4 questions				/20
Unit 2
Chapter 5 questions				/20
Chapter 6 questions				/20
Chapter 7 questions				/20
Chapter 8 questions				/20
Unit 3
Chapter 9 questions				/20
Chapter 10 questions				/20
Chapter 11 questions				/20
Chapter 12 questions				/20
Chapter 13 questions				/20
Chapter 14 questions				/20
Unit 4
Chapter 15 questions				/20
Chapter 16 questions				/20
Chapter 17 questions				/20
Chapter 18 questions				/20
Unit 5
Chapter 19 questions				/20
Chapter 20 questions				/20
Chapter 21 questions				/20
Chapter 22 questions				/20
Unit 6
Chapter 23 questions				/20
Chapter 24 questions				/20
Chapter 25 questions				/20
Unit 7
Chapter 26 questions				/20
Chapter 27 questions				/20
Chapter 28 questions				/20
Chapter 29 questions				/20
Unit 8
Chapter 30 questions				/20
Chapter 31 questions				/20
Chapter 32 questions				/20
Chapter 33 questions				/20
Chapter 34 questions				/20
Chapter 35 questions				/20
Unit 9
Chapter 36 questions				/20
Chapter 37 questions				/20
Chapter 38 questions				/20
Chapter 39 questions				/20
Chapter 40 questions				/20
Chapter 41 questions				/20
Chapter 42 questions				/20
Chapter 43 questions				/20
Unit 10
Chapter 44 questions				/20
Chapter 45 questions				/20
Chapter 46 questions				/20
Unit 11
Chapter 47 questions				/20
Chapter 48 questions				/20
Unit 12
Chapter 49 questions				/20
Chapter 50 questions				/20

						/1000

Laboratory Activities (100 points each for completion)
Week 1 Lab: Backyard Biodiversity Survey 				/100
Week 4 Lab: Decomposition Jar					/100
Week 5 Lab: Egg Osmosis Experiment				/100
Week 6 Lab: Yeast Respiration					/100
Week 8 Lab: Mitosis with Playdough					/100
Week 9 Lab: Leaf Photosynthesis Experiment			/100
Week 10 Lab: Water Filtration Experiment				/100
Week 11 Lab: Water Properties Experiment				/100
Week 18 Lab: Fossil Making						/100
Week 19 Lab: Trash Audit						/100
Week 20 Lab: Simulated Oil Spill Cleanup				/100
Week 23 Lab: Diffusion Experiment					/100
Week 24 Lab: Home Microscope Exploration			/100
Week 37 Lab: Energy Pyramid Project				/100

									/1400

Final portfolio of chapter questions and lab write-ups (400 points for completion)
Final portfolio								/400

									/14500
Calendar

Week 1
HS Unit 1: Ecology and natural systems
HS Unit 1 Exercise 1 				
HS Unit 1 Exercise 2 				
HS Unit 1 Exercise 3 				
HS Unit 1 Exercise 4 				
HS Unit 1 Exercise 5 				
HS Unit 1 Quiz 1 				
HS Unit 1 Exercise 6 				
HS Unit 1 Exercise 7 				
HS Unit 1 Exercise 8 				
HS Unit 1 Exercise 9 				
HS Unit 1 Quiz 2 				

Week 2
HS Unit 1 Exercise 10 			
HS Unit 1 Exercise 11 			
HS Unit 1 Exercise 12 			
HS Unit 1 Exercise 13 			
HS Unit 1 Quiz 3 				
HS Unit 1 Test 				

Lab: Backyard Biodiversity Survey – Students can conduct a survey of species in their backyard or local park, learning about population dynamics and ecological interactions. 			

Week 3
Unit 1: Basics of Biology
Ace Biology 2-10 				
Ace Biology 11-18 				
Ace Biology 19-28 				
Ace Biology 29-42 				
Unit 5: Protists
Ace Biology 177-184 				
Ace Biology 185-192 				
Ace Biology 193-200 				
Ace Biology 201-206 				

Week 4
Unit 6: Fungi
Ace Biology 207-215 				
Ace Biology 216-222 				
Ace Biology 223-228 				
Unit 8: Animals
Ace Biology 267-274 				
Ace Biology 275-284 				
Ace Biology 285-292 				
Ace Biology 293-302 				
Ace Biology 303-310 				
Ace Biology 311-324 				

Lab: Decomposition Jar – Use food scraps to observe decomposition over time, highlighting the role of fungi and microorganisms in nutrient cycling. 			

Week 5
HS Unit 2: From cells to organisms
HS Unit 2 Exercise 1 				
HS Unit 2 Exercise 2 				
HS Unit 2 Quiz 1 				
HS Unit 2 Exercise 3 				
HS Unit 2 Exercise 4 				
HS Unit 2 Exercise 5 				
HS Unit 2 Exercise 6 				
HS Unit 2 Quiz 2 				
HS Unit 2 Exercise 7 				
HS Unit 2 Exercise 8 				
HS Unit 2 Exercise 9 				
HS Unit 2 Quiz 3 				
HS Unit 2 Test 				

Lab: Egg Osmosis Experiment – This simple osmosis experiment with eggs and household materials helps students learn about cell membranes and osmosis. 			

Week 6
Unit 4: Bacteria, Viruses, Prions, and Viroids
Ace Biology 141-152 				
Ace Biology 153-162 				
Ace Biology 163-168 				
Ace Biology 169-176 				

Lab: Yeast Respiration – Conduct a simple experiment using yeast, sugar, and water to observe respiration and CO2 production. 			



Week 7
Unit 9: The Human Body
Ace Biology 325-333  			
Ace Biology 334-340 				
Ace Biology 341-352 				
Ace Biology 353-366 				
Ace Biology 367-379 				
Ace Biology 380-388 				
Ace Biology 389-400 				
Ace Biology 401-412 				

Week 8
HS Unit 3: The cell cycle and differentiation
HS Unit 3 Exercise 1 				
HS Unit 3 Exercise 2 				
HS Unit 3 Exercise 3 				
HS Unit 3 Exercise 4 				
HS Unit 3 Quiz 1 				
HS Unit 3 Exercise 5 				
HS Unit 3 Exercise 6 				
HS Unit 3 Quiz 2 				
HS Unit 3 Test 				

Lab: Mitosis with Playdough – Create a hands-on model of mitosis using Playdough or colored paper to understand cell division stages. 			

Week 9
HS Unit 4: Energy and matter in biological systems
HS Unit 4 Exercise 1 				
HS Unit 4 Exercise 2 				
HS Unit 4 Quiz 1 				
HS Unit 4 Exercise 3 				
HS Unit 4 Exercise 4 				
HS Unit 4 Exercise 5 				
HS Unit 4 Exercise 6 				
HS Unit 4 Quiz 2 				

Lab: Leaf Color Change and Light – Observe how light affects photosynthesis by testing for the presence of starch in leaves. 			




Week 10
HS Unit 4 Exercise 7 				
HS Unit 4 Exercise 8 				
HS Unit 4 Exercise 9 				
HS Unit 4 Exercise 10 			
HS Unit 4 Quiz 3 				
HS Unit 4 Test 				

Lab: Water Filtration Experiment – Build a simple water filter using sand, soil, and rocks to explore water filtration in ecosystems and nutrient cycles. 			

Week 11
Unit 7: Plants
Ace Biology 229-240 				
Ace Biology 241-247 				
Ace Biology 248-256 				
Ace Biology 257-266 				

Lab: Water Properties Experiment – Demonstrate water cohesion, adhesion, and capillary action with droppers and straws, emphasizing the importance of water to plants. 			

Week 12
HS Unit 5: Gene expression and regulation
HS Unit 5 Exercise 1 				
HS Unit 5 Exercise 2 				
HS Unit 5 Quiz 1 				
HS Unit 5 Exercise 3 				
HS Unit 5 Exercise 4 				
HS Unit 5 Quiz 2 				
HS Unit 5 Test 				

Week 13
Unit 10: Genetics
Ace Biology 413-428 				
Ace Biology 429-444 				
Ace Biology 445-450 				

Week 14
HS Unit 6: Inheritance and variation of traits
HS Unit 6 Exercise 1 				
HS Unit 6 Exercise 2 				
HS Unit 6 Exercise 3 				
HS Unit 6 Quiz 1 				
HS Unit 6 Exercise 4 				
HS Unit 6 Exercise 5 				
HS Unit 6 Quiz 2 				
HS Unit 6 Test 				

Week 15
HS Unit 7: Mechanisms of evolution
HS Unit 7 Exercise 1 				
HS Unit 7 Exercise 2 				
HS Unit 7 Quiz 1 				
HS Unit 7 Exercise 3 				
HS Unit 7 Exercise 4 				
HS Unit 7 Quiz 2 				

Week 16
HS Unit 7 Exercise 5 				
HS Unit 7 Exercise 6 				
HS Unit 7 Quiz 3 				
HS Unit 7 Test 				

Week 17
Unit 11: Life on Earth
Ace Biology 451-468 				
Ace Biology 469-482 				

HS Unit 8: Common ancestry and phylogeny
HS Unit 8 Exercise 1 				
HS Unit 8 Exercise 2 				
HS Unit 8 Quiz 1 				

Week 18
HS Unit 8 Exercise 3 				
HS Unit 8 Exercise 4 				
HS Unit 8 Exercise 5 				
HS Unit 8 Quiz 2 				
HS Unit 8 Test 				

Lab: Fossil Making – Use clay to create "fossils" of leaves or shells, exploring how fossil records provide evidence for evolution. 			




Week 19
Unit 12: Ecosystems and Habitats
Ace Biology 483-498 			
Ace Biology 499-508 			

Lab: Trash Audit – Conduct an audit of household trash, discussing the environmental impact of human activities and the importance of sustainability. 			

HS Unit 9: Biodiversity and human impacts
HS Unit 9 Exercise 1 				
HS Unit 9 Exercise 2 				
HS Unit 9 Quiz 1 				

Week 20
HS Unit 9 Exercise 3 				
HS Unit 9 Exercise 4 				
HS Unit 9 Exercise 5 				
HS Unit 9 Quiz 2 				
HS Unit 9 Test 				

Lab: Simulated Oil Spill Cleanup – Using oil, water, and various materials (cotton, dish soap), simulate cleaning an oil spill and discuss its effects on ecosystems. 			

Week 21
HS Unit 10: Creativity in biology
HS Unit 10 					

Week 22
AP Unit 1: Chemistry of life
AP Unit 1 Exercise 1 				
AP Unit 1 Exercise 2 				
AP Unit 1 Exercise 3 				
AP Unit 1 Quiz 1 				
AP Unit 1 Exercise 4 				
AP Unit 1 Exercise 5 				
AP Unit 1 Quiz 2 				
AP Unit 1 Test 				






Week 23
Unit 2: The Chemistry of Life
Ace Biology 43-60 			
Ace Biology 61-68 			
Ace Biology 69-74 			
Ace Biology 75-82 			

Lab: Diffusion Experiment – Set up an experiment using food coloring in water to visualize diffusion, a key concept in cellular chemistry. 			

Week 24
AP Unit 2: Cell structure and function
AP Unit 2 Exercise 1 				
AP Unit 2 Exercise 2 				
AP Unit 2 Exercise 3 				
AP Unit 2 Quiz 1 				
AP Unit 2 Exercise 4 				
AP Unit 2 Exercise 5 				
AP Unit 2 Exercise 6 				
AP Unit 2 Quiz 2 				

Lab: Home Microscope Exploration – Explore basic cell structures using a simple microscope and prepared or homemade slides. 			

Week 25
AP Unit 2 Exercise 7 				
AP Unit 2 Exercise 8 				
AP Unit 2 Quiz 3 				
AP Unit 2 Test 				

Week 26
Unit 3: Cell Theory
Ace Biology 83-96 			
Ace Biology 97-102 			
Ace Biology 103-108 			
Ace Biology 109-118 			
Ace Biology 119-130 			
Ace Biology 131-140 			





Week 27
AP Unit 3: Cellular energetics
AP Unit 3 Exercise 1 				
AP Unit 3 Exercise 2 				
AP Unit 3 Exercise 3 				
AP Unit 3 Quiz 1 				

Week 28
AP Unit 3 Exercise 4 				
AP Unit 3 Exercise 5 				
AP Unit 3 Exercise 6 				
AP Unit 3 Quiz 2 				
AP Unit 3 Test 				

Week 29
AP Unit 4: Cell communication and cell cycle
AP Unit 4 Exercise 1 				
AP Unit 4 Exercise 2 				
AP Unit 4 Exercise 3 				
AP Unit 4 Quiz 1 				

Week 30
AP Unit 4 Exercise 4 				
AP Unit 4 Exercise 5 				
AP Unit 4 Exercise 6 				
AP Unit 4 Quiz 2 				
AP Unit 4 Test 				

Week 31
AP Unit 5: Heredity
AP Unit 5 Exercise 1 				
AP Unit 5 Exercise 2 				
AP Unit 5 Exercise 3 				
AP Unit 5 Quiz 1 				

Week 32
AP Unit 5 Exercise 4 				
AP Unit 5 Exercise 5 				
AP Unit 5 Quiz 2 				
AP Unit 5 Test 				



Week 33
AP Unit 6: Gene expression and regulation
AP Unit 6 Exercise 1 				
AP Unit 6 Exercise 2 				
AP Unit 6 Exercise 3 				
AP Unit 6 Quiz 1 				

Week 34
AP Unit 6 Exercise 4 				
AP Unit 6 Exercise 5 				
AP Unit 6 Quiz 2 				

Week 35
AP Unit 6 Exercise 6 				
AP Unit 6 Exercise 7 				
AP Unit 6 Quiz 3 				
AP Unit 6 Test 				

Week 36
AP Unit 7: Natural selection
AP Unit 7 Exercise 1 				
AP Unit 7 Exercise 2 				
AP Unit 7 Exercise 3 				
AP Unit 7 Quiz 1 				

Week 37
AP Unit 7 Exercise 4 				
AP Unit 7 Exercise 5 				
AP Unit 7 Exercise 6 				
AP Unit 7 Quiz 2 				

Lab: Energy Pyramid Project – Build a visual energy pyramid to show how energy flows through an ecosystem, using local species or food chains as examples. 			

Week 38
AP Unit 7 Exercise 7 				
AP Unit 7 Exercise 8 				
AP Unit 7 Exercise 9 				
AP Unit 7 Quiz 3 				




Week 39
AP Unit 7 Exercise 10 			
AP Unit 7 Exercise 11 			
AP Unit 7 Quiz 4 				
AP Unit 7 Test 				

Week 40
AP Unit 8: Ecology
AP Unit 8 Exercise 1 				
AP Unit 8 Exercise 2 				
AP Unit 8 Exercise 3 				
AP Unit 8 Quiz 1 				

Week 41
AP Unit 8 Exercise 4 				
AP Unit 8 Exercise 5 				
AP Unit 8 Exercise 6 				
AP Unit 8 Quiz 2 				
AP Unit 8 Test 				

Week 42
AP Unit 9: Worked examples of AP®︎ Biology free response questions
Unit 9 						
AP Unit 10: AP®︎ Biology standards mappings
Unit 10 					

Week 1: Backyard Biodiversity Survey

Objective: Conduct a survey of local species to explore population dynamics and ecological interactions.

Materials Needed:
· Notebook and pencil
· Magnifying glass (optional)
· Field guide or smartphone app to identify species
· Ruler or measuring tape
· Camera or smartphone (optional)

Instructions:
1. Choose a survey area in your backyard or local park (e.g., a 5x5 meter square).
2. Observe and record the different species of plants, insects, birds, or animals within the area.
3. Use the field guide or app to identify each species. Estimate the population of each species.
4. Record ecological interactions (e.g., predator-prey relationships).
5. Take note of environmental conditions such as weather, temperature, and soil moisture.

Science Notebook Questions:
· What species did you observe, and how many of each were there?
· Were there any visible ecological interactions?
· How did the environmental conditions affect the species you observed?
· Reflect on the biodiversity of your survey area—how diverse is it?



Week 4: Decomposition Jar

Objective: Observe decomposition over time and understand the role of fungi and microorganisms in nutrient cycling.

Materials Needed:
· Glass jar with a lid
· Soil
· Food scraps (vegetable peels, fruit scraps)
· Water
· Plastic wrap (if no lid available)
· Small shovel or spoon

Instructions:
1. Fill the jar with a 2-inch layer of soil.
2. Add a 1-2 inch layer of food scraps on top.
3. Cover the food scraps with a thin layer of soil.
4. Lightly sprinkle water to keep the soil moist.
5. Cover the jar with plastic wrap or a lid, poking small holes for air circulation.
6. Observe the jar daily for several weeks, noting any changes.

Science Notebook Questions:
· How long did it take to see visible decomposition?
· What role do fungi and microorganisms play in decomposition?
· Did you observe any odors or mold growth? What does this indicate?
· How does this experiment demonstrate nutrient cycling in nature?


Week 5: Egg Osmosis Experiment

Objective: Demonstrate osmosis using eggs to understand how cell membranes regulate water movement.

Materials Needed:
· Raw eggs (2-3)
· Vinegar
· Corn syrup
· Water
· Beakers or cups
· Measuring cup
· Spoon

Instructions:
1. Place the eggs in vinegar for 24-48 hours to dissolve the shell.
2. Rinse the eggs in water.
3. Place one egg in water and another in corn syrup. Optionally, leave a third egg as a control.
4. Observe changes in the size of the eggs over 24 hours.
5. Measure any changes in the size of the eggs daily.

Science Notebook Questions:
· What changes occurred in the egg placed in water? In corn syrup?
· How does this experiment demonstrate osmosis?
· How do the different solutions affect the movement of water in or out of the egg?
· How might this relate to how cells maintain water balance?


Week 6: Yeast Respiration

Objective: Observe the process of cellular respiration in yeast and understand how organisms produce energy.

Materials Needed:
· Dry yeast
· Sugar
· Warm water
· Balloon
· Empty water bottle
· Measuring spoon

Instructions:
1. Fill the water bottle with about 1 inch of warm water.
2. Add 1 tablespoon of sugar and 1 teaspoon of dry yeast to the water.
3. Swirl the bottle gently to mix the contents.
4. Place a balloon over the mouth of the bottle.
5. Observe the balloon inflating over 30-60 minutes.

Science Notebook Questions:
· What caused the balloon to inflate?
· How does this experiment demonstrate cellular respiration?
· What gas is being produced, and why is it important for respiration?
· How might temperature or sugar concentration affect the rate of respiration?


Week 8: Mitosis with Playdough

Objective: Model the stages of mitosis to understand cell division and chromosome behavior.

Materials Needed:
· Playdough or paper (various colors)
· Toothpicks (optional for labeling)
· Paper and markers (optional)

Instructions:
1. Use different colors of Playdough or paper to represent different cell components (e.g., nucleus, chromosomes).
2. Model the stages of mitosis: prophase, metaphase, anaphase, and telophase.
3. Use Playdough to show how chromosomes align, separate, and move into new cells.
4. Optionally, use toothpicks to label parts of the cell during mitosis.

Science Notebook Questions:
· How do the chromosomes change during each stage of mitosis?
· What is the importance of mitosis in growth and repair?
· How does this model help you understand the process of cell division?


Week 9: Leaf Color Change and Light

Objective: Observe how light affects photosynthesis by testing for the presence of starch in leaves.

Materials Needed:
· Green plant with broad leaves (e.g., a houseplant or garden plant)
· Aluminum foil or dark paper
· Scissors and tape
· Iodine solution (available at pharmacies or first-aid kits)
· Hot water
· A bowl
· Rubbing alcohol (optional for better results—handle with adult supervision)

Instructions:
1. Choose a healthy green leaf and cover part of it with aluminum foil (in a shape or pattern). Leave the rest exposed to light.
2. Leave the plant in sunlight for 1–2 days.
3. On the final day, carefully remove the leaf. Dip it in hot (not boiling) water for 30 seconds to soften it.
4. Optional but helpful: Place the leaf in rubbing alcohol (in a bowl inside hot water) until it turns pale.
5. Rinse the leaf in warm water, then spread it flat.
6. Drip iodine solution onto the leaf. Areas that turn blue-black contain starch—evidence of photosynthesis. Covered parts should not change color.

Science Notebook Questions:
· Which parts of the leaf changed color?
· What does the color change tell us about where photosynthesis happened?
· Why was blocking light from part of the leaf important?
· How does this show the role of sunlight in photosynthesis?


Week 10: Water Filtration Experiment

Objective: Build a simple water filter to understand water filtration in ecosystems.

Materials Needed:
· Plastic bottle (cut in half)
· Sand
· Gravel
· Cotton balls or coffee filters
· Dirty water (from a pond or mixed with soil)
· Beaker

Instructions:
1. Place a cotton ball or coffee filter in the neck of the cut plastic bottle.
2. Add layers of gravel and sand.
3. Slowly pour dirty water through the filter and collect the filtered water in a beaker.
4. Observe and compare the clarity of the water before and after filtration.

Science Notebook Questions:
· How well did your filtration system clean the water?
· What natural processes does this model represent?
· Why is filtration important in natural ecosystems?
· How could you improve your filter design for better results?


Week 11: Water Properties Experiment

Objective: Explore the cohesive and adhesive properties of water and how they are essential for life.

Materials Needed:
· Droppers
· Water
· Straws
· Penny
· Wax paper
· Food coloring (optional)

Instructions:
1. Use the dropper to place water droplets on a penny or wax paper, counting how many drops it takes before spilling.
2. Observe how water clings together and forms beads (cohesion).
3. Use a straw to demonstrate capillary action by dipping it into water and observing how water rises.
4. Optionally, add food coloring to enhance visibility.

Science Notebook Questions:
· What property of water allows it to form beads and cling together?
· How does this experiment demonstrate cohesion and adhesion?
· How does capillary action help plants transport water?
· Why are these properties important for life?


Week 18: Fossil Making

Objective: Explore fossil formation and its role in understanding evolution.

Materials Needed:
· Modeling clay
· Leaves or small shells
· Small plastic container (optional)

Instructions:
1. Flatten a piece of clay into a small layer.
2. Press a leaf or shell into the clay to make an impression.
3. Let the clay dry to create a "fossil."

Science Notebook Questions:
· How does this activity model fossil formation?
· How do fossils provide evidence for evolution?
· What are the limitations of the fossil record?
· How do scientists use fossils to reconstruct past environments?


Week 19: Trash Audit

Objective: Evaluate the environmental impact of household waste.

Materials Needed:
· Trash bags
· Gloves
· Notepad or chart

Instructions:
1. Collect a week’s worth of household trash.
2. Sort the trash into categories (e.g., plastic, paper, food waste).
3. Record the amount of each type of waste generated in a week.

Science Notebook Questions:
· What categories of waste are most common in your household?
· How can reducing, reusing, and recycling minimize environmental impact?
· What are the potential long-term effects of your household waste on ecosystems?
· What changes could your household make to reduce waste?


Week 20: Simulated Oil Spill Cleanup

Objective: Investigate the environmental impact of oil spills and explore cleanup methods.

Materials Needed:
· Bowl of water
· Cooking oil
· Cotton balls
· Dish soap
· Spoon

Instructions:
1. Pour oil into the water to simulate an oil spill.
2. Clean up the oil using cotton balls and note their effectiveness.
3. Add a drop of dish soap to disperse the oil and observe the effect.

Science Notebook Questions:
· What method worked best for cleaning up the oil?
· How does an oil spill affect marine ecosystems?
· What are the challenges of cleaning up real oil spills?
· What are the long-term impacts of oil spills on the environment?


Week 23: Diffusion Experiment

Objective: Visualize diffusion and understand its role in cellular processes.

Materials Needed:
· Clear glasses or jars
· Water (hot and cold)
· Food coloring
· Timer

Instructions:
1. Fill one glass with hot water and another with cold water.
2. Add a drop of food coloring to both glasses.
3. Observe and record the rate at which the color spreads.

Science Notebook Questions:
· How did the rate of diffusion differ between the hot and cold water?
· What is diffusion and how does temperature affect it?
· How does this experiment relate to cellular processes?
· What are some examples of diffusion in living organisms?


Week 24: Home Microscope Exploration

Objective: Explore basic cell structures using a simple microscope.

Materials Needed:
· Simple microscope
· Onion or other thin plant sample
· Slides and coverslips
· Water
· Dropper

Instructions:
1. Prepare a thin slice of onion and place it on a microscope slide.
2. Add a drop of water and cover it with a coverslip.
3. Observe the cells under the microscope and sketch what you see.

Science Notebook Questions:
· What cell structures can you identify?
· How do plant cells differ from animal cells?
· Why is the microscope an important tool in biology?
· What role do cell structures play in the functioning of the cell?


Week 37: Energy Pyramid Project

Objective: Build a visual energy pyramid to demonstrate energy flow through an ecosystem.

Materials Needed:
· Paper or cardboard
· Markers or colored pencils
· Scissors
· Glue

Instructions:
1. Research a local food chain or ecosystem.
2. Draw and cut out different levels of the energy pyramid: producers, primary consumers, secondary consumers, and tertiary consumers.
3. Arrange the levels into a pyramid shape to show how energy decreases as it moves through trophic levels.

Science Notebook Questions:
· What organisms did you include in each level of your energy pyramid?
· How does energy flow through the food chain you researched?
· Why does energy decrease as it moves up the pyramid?
· How does this model relate to real ecosystems?

