VDOE Sample Science Performance Assessment

Lesson Topic:		Soil
Course: 		Third Grade Science
Content Standards:
Science (2018)
3.6	The student will investigate and understand that soil is important in ecosystems. Key ideas include
a) soil, with its different components, is important to plants and animals;  and
b) soil provides support and nutrients necessary for plant growth.

Mathematics
3.15	The student will
a) collect, organize, and represent data in pictographs or bar graphs; and 
b) read and interpret data represented in pictographs and bar graphs.

Computer Science
3.1	The student will construct sets of step-by-step instructions (algorithms), both independently and collaboratively
a) using sequencing;
c) using events. 

Connections to Profile of a Graduate:

· Critical & Creative Thinking 
· Communication
· Civic Responsibility
· Collaboration

Essential Science Skills and Processes
3.1	The student will demonstrate an understanding of scientific skills and processes by 
a) asking questions and defining problems
· ask questions that can be investigated and predict reasonable outcomes
· ask questions about what would happen if a variable is changed
b) planning and carrying out investigations
· with guidance, plan and conduct investigations
· use appropriate methods and/or tools for collecting data
c) interpreting, analyzing, and evaluating data
· organize and represent data in pictographs or bar graphs
· read, interpret, and analyze data represented in pictographs and bar graphs
d) constructing and critiquing conclusions and explanations
· use evidence (measurements, observations, patterns) to construct or support an explanation
e) obtaining, evaluating, and communicating information
· read and comprehend grade-level appropriate texts and/or other reliable media
· communicate scientific information orally and/or in written formats, including various forms of media as well as tables, diagrams, and charts

Performance Task:

Background: A local food bank would like to start growing their own vegetables to feed families in need. They would like to have a salad garden where they grow all of the vegetables need to make a salad. The food bank received a large donation of radish seeds, but they are not sure how to best grow them. They would like your advice about the best kind of soil in which to grow them.

Challenge: Design and conduct an investigation that will test the ability of several different soil mixtures to germinate radish seeds. You will need to prepare a written report explaining your investigation plan. You will need to write in clear, complete sentences. You should correctly use scientific terms where appropriate for conveying your ideas.

Common Rubric Categories:
· Asking Questions and Defining Problems
· Planning and Carrying Out Investigations
· Interpret, Analyze, and Evaluate Data
· Construction and Critique Conclusions and Explanations
· Obtain, Evaluate, and Communicate Information


Lesson Overview and Preparation:

	Time
	Information for Implementation 

	BEFORE:
Preparing students for the task
Resources Needed:
• student direction page
• experimental design pages
• save milk cartons and
trays-cut milk cartons
prior to experiment
• small cup to measure soil
• chart paper
• radish seeds
• milk cartons, spoons, and
trays
•soil components (rock, clay, silt, sand and humus)
• graduated cylinders and
water
• written report (one per
student)
• rubric for project
	Students should have background knowledge and be able to:
The performance assessment should be conducted in groups with each student filling in their own sheet.  Before completing this task, the teacher should have modeled experimental design and students should have had opportunities for guided and independent practice in designing scientific investigations.

The assessment is dependent upon knowledge of plant life and the importance of soil to plants as well as components of soil. 

Students should know: question, prediction, procedure, observations, and conclusion.  
Depending on student readiness, you might also consider teaching variable and constant although these terms are not required.

Pre-teaching suggestions:
· Distribute a task description and an Experimental Design Template to each student. Read the task description together.
· Have students determine what they have learned about each soil component and what they think would make a good mixture for radish seeds to grow.

	DURING:
Supporting students with the task
You may need to answer
questions students have about the intent of the prompt to ensure that each student understands what s/he is being tasked to do.

Anticipated timeline: 1.5-3 weeks depending on the type of seed used in the experiment

Tips for growing plants from seed in the classroom:

· students should plant multiple seeds per container
· make sure soil is moist (not wet)
· cover container with plastic wrap to keep in moisture
· place containers in a sunny location, if possible.
	Questions to explore with students before experimentation (whole group):

· What are the different types of soil? 
· What roles does soil play in supporting plant growth?
· Are some soils better to grow plants in, specifically plants that we eat?
· When seeds germinate what part of the plant grows first?
· What are the main functions of the roots?
· What mixture of soil components is the best for germinating radish seeds?
· What do the people at the food bank need to know before planting?

Teacher actions:

· Review the components of experimental design: question, prediction, procedures, observations (data).
· Review science safety rules.
· Display the available materials they can use for the experiment.
· Review the components of experimental design: question, hypothesis, procedures, observations (data), and prediction.
· Review science safety rules.
· Ask each group to generate their question and prediction.  
· Each group should determine what components they will use to make their soil mixtures they will use and predict how many seeds germinate.  
· Ask each group to create procedures to test their prediction. Whole group scaffolding may be needed to facilitate the development of student-generated procedures.
· Upon teacher approval of the procedures, each group will use the materials indicated in their procedures to carry out the investigation.  
· Students will collect data and record their data on the student sheet
· Students will measure growth to the nearest centimeter
· Student will enter data into a class chart to compare the different soil mixtures and results.
· Teacher will record data from the individual experiments and use this data to have a group discussion of data.
· What were the different components tested in this experiment?
· Which soil mixture was most successful in growing the radishes?
· What evidence can be used to support this conclusion?


	AFTER:
Reflecting with students after the task
	Reflection Questions to Consider and Discuss:
Students revisit the essential questions:
· Why is soil important to all living things? 
· How do soil types affect plant growth? 
· What roles does soil play in supporting plant growth?




Accessibility

Accommodations/Modifications
· Students are given strips of paper that indicate each step of procedures; student placed these in the appropriate order.  Teacher checks order before student glues them on the paper.
· Give students sentence stems to help complete their written report.
· Students complete modified student sheet to design investigation.

Extensions:
· Students measure plant growth to the nearest millimeter.
· Students create a Plus-Minus-Interesting chart for the soil mixtures and results.
· Writing prompt: Write what you think the following quote means, “Man has only a thin layer of soil between himself and starvation.”



Soil Investigation
Background
A local food bank wants to feed families in need by growing their own vegetables. They are planning to have a salad garden, where they will grow the vegetables needed to make a salad. The local farm was able to donate a large amount of radish seeds, but the volunteers at the food bank do not know the best way to grow the seeds. They want your advice about the best kind of soil to use to grow their radish seeds.

Challenge
Design an investigation that will test several different soil mixtures to germinate (grow) the radish seeds. You will need to write in clear, complete sentences and correctly use scientific terms to make your ideas clear.


Soil Investigation

What question are you trying to answer? 
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
What soil components do you intend to use in your mixtures?
Soil Components
	

	

	



What do you think will happen? 
The radish seeds in mixture ____________ will have more/less (circle one) seeds germinate.  
What steps will you take to complete your experiment? 
You may add more numbers, and you may include a labeled sketch/diagram of your set-up.
	1
	

	2
	

	3
	

	4
	

	5
	



Diagram or sketch your experiment



My Data
Mixture 1
	Day
	Observations
	Day 
	Observations

	1
	
	8
	

	2
	
	9
	

	3
	
	10
	

	4
	
	11
	

	5
	
	12
	

	6
	
	13
	

	7
	
	14
	


What did my data tell me about the different mixtures of soil? (Conclusion)
__________________________________________________________________________________________________________________________________________________________________________
What were the components of the soil mixture that I would recommend to the food bank based on the evidence from the class experiments?  
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Soil Investigation
Experimental Design Template
Modified
What does the food bank need to know to grow the radish seeds? (Question) Circle your response:
what food to serve people	what type of soil		where to buy the seeds
how many seeds to plant		how grass grows		how to mix soil
What soils do you intend to use in your mixtures?  Circle two or three soil components that you will use in each of your mixtures.
	Mixture 1
	Mixture 2
	Mixture 3

	Rock
	Rock
	Rock

	Sand
	Sand
	Sand

	Clay
	Clay
	Clay

	Humus
	Humus
	Humus

	Silt
	Silt
	Silt




What do you think will happen? (Hypothesis)
If I use ________________________________, then the most/least (circle one) seeds will ____________________________________________.
What steps will you take to complete your experiment? (Procedure)
You may include a labeled sketch/diagram of your set-up

	1
	

	2
	

	3
	

	4
	

	5
	



Diagram or Sketch your experiment


What data will you collect? (Observations)
	Qualitative
(5 senses)
	Quantitative
(Measuring things)

	What will you look for? [image: ]
_______________________________
_______________________________
What will you smell? [image: ]
_______________________________
_______________________________
What will you feel?[image: ]
_______________________________
_______________________________
What will you hear? [image: ]
_______________________________
_______________________________
	What will you measure?
_______________________________
_______________________________
_______________________________
What tool(s) will you use?
[image: ][image: ]
[image: ][image: ]



What did my data tell me about the different mixtures of soil? (Conclusion)
__________________________________________________________________________________________________________________________________________________________________________
What were the components of the soil mixture that I would recommend to the food bank based on the evidence from the class experiments?  
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Modified from Fairfax County Public Schools
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