
Soil Profile and Composition Assessment

Introduction

The purpose of this assessment is to evaluate students' understanding of the different layers of the soil
profile, the importance of soil composition and structure, and the relationship between soil and the
environment. This assessment is designed for 13-15 year old students in the subject area of Earth Science,
focusing on soil profile and composition.

Soil is a vital component of our ecosystem, providing support for plant growth, filtering water, and storing
carbon. Understanding the different layers of the soil profile and the importance of soil composition and
structure is essential for managing and conserving this valuable resource.
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Section 1: Multiple Choice Questions

Choose the correct answer for each question.

1. What is the topmost layer of the soil profile?
a) Bedrock
b) Subsoil
c) Topsoil
d) Parent material

2. Which of the following is NOT a component of soil composition?
a) Mineral particles
b) Organic matter
c) Water
d) Atmosphere

3. What is the primary function of soil structure?
a) To retain water
b) To filter air
c) To support plant growth
d) To regulate temperature

4. What is the main difference between topsoil and subsoil?
a) Color
b) Texture
c) Organic matter content
d) Depth

5. Which of the following is an example of a soil horizon?
a) Bedrock
b) Topsoil
c) Subsoil
d) All of the above
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Section 2: Short Answer Questions

Answer each question in complete sentences.

1. Describe the characteristics of the topsoil layer. (5 marks)

2. Explain the importance of soil composition in relation to plant growth. (5 marks)

3. What is the relationship between soil and the water cycle? (5 marks)

4. Describe the process of soil formation. (5 marks)

5. Explain the importance of soil conservation. (5 marks)
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Section 3: Diagram Labeling

Label the different layers of the soil profile in the diagram provided.
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Soil Profile Diagram
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Section 4: Essay Question

Choose one of the following essay questions and answer it in complete sentences.

1. Describe the importance of soil composition and structure in relation to plant growth and the
environment.

2. Explain the relationship between soil and the water cycle, including the processes of infiltration,
percolation, and runoff.
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Section 5: Case Study

Read the following case study and answer the questions that follow.

A farmer has a field with poor soil quality. The soil is lacking in organic matter and has a poor structure.
Describe the steps the farmer could take to improve the soil quality.
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Section 6: Conclusion

Summarize what you have learned about soil profile and composition. How can you apply this knowledge in
your everyday life?
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Assessment Rubric

The following rubric will be used to assess your performance.

Multiple Choice Questions: 1 mark per question
Short Answer Questions: 5 marks per question, based on accuracy, completeness, and clarity of
response
Diagram Labeling: 10 marks, based on accuracy and completeness of labeling
Essay Question: 20 marks, based on accuracy, completeness, and clarity of response
Case Study: 10 marks, based on accuracy and completeness of response
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Differentiation Options

To cater to diverse learners, the following modifications can be made.

For students with visual impairments: provide a large print or braille version of the assessment, or
offer a reader to assist with reading the questions.
For students with learning difficulties: provide extra time to complete the assessment, or offer one-
on-one support during the assessment.
For English language learners: provide a dictionary or glossary of key terms, or offer a bilingual
version of the assessment.
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Universal Design Principles

This assessment incorporates universal design principles for accessibility, including.

Clear and concise language
Large print options for students with visual impairments
Braille or audio versions of the assessment for students with severe visual impairments
Extra time or one-on-one support for students with learning difficulties
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Bloom's Taxonomy Alignment

This assessment aligns with Bloom's Taxonomy, as it requires students to.

Remember: recall the different layers of the soil profile
Understand: explain the importance of soil composition and structure
Apply: analyze the relationship between soil and the environment
Analyze: describe the characteristics of the topsoil layer
Evaluate: explain the importance of soil composition in relation to plant growth
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Multiple Intelligence Approaches

This assessment incorporates multiple intelligence approaches, including.

Linguistic intelligence: short answer questions and essay question
Spatial intelligence: diagram labeling
Logical-mathematical intelligence: multiple choice questions
Naturalistic intelligence: analysis of the relationship between soil and the environment
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Clear Success Criteria

The success criteria for this assessment are.

Ability to identify and describe the different layers of the soil profile
Ability to explain the importance of soil composition and structure
Ability to analyze the relationship between soil and the environment
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Evidence Collection Methods

Evidence of student learning will be collected through.

Student responses to multiple choice questions
Student responses to short answer questions
Student labeling of the diagram
Student essay question response
Student case study response
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Feedback Opportunities

Feedback will be provided to students on their performance, including.

Correct answers to multiple choice questions
Feedback on short answer questions, including suggestions for improvement
Feedback on diagram labeling, including suggestions for improvement
Feedback on essay question response, including suggestions for improvement
Feedback on case study response, including suggestions for improvement
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Soil Erosion and Conservation

Soil erosion is the process of soil being worn away or removed from one location to another. This can occur through natural
processes such as wind and water, or through human activities such as deforestation and overgrazing. Soil conservation is the
practice of protecting soil from erosion and degradation, and involves techniques such as contour plowing, terracing, and crop
rotation.

Example: Soil Erosion in Agriculture

A farmer in a rural area notices that the soil on their farm is being eroded due to heavy rainfall and lack of vegetation. To combat this,
the farmer decides to implement contour plowing, which involves plowing the soil in a way that follows the natural contours of the
land. This helps to reduce soil erosion and increase crop yields.

Soil Pollution and Remediation

Soil pollution occurs when the soil is contaminated with pollutants such as heavy metals, pesticides, and industrial waste. This can
have serious consequences for human health and the environment. Soil remediation is the process of cleaning up polluted soil, and
involves techniques such as excavation, incineration, and bioremediation.

Case Study: Soil Remediation in a Industrial Area

A industrial site in a urban area is found to be contaminated with heavy metals and other pollutants. To remediate the soil, a team of
experts uses a combination of excavation and bioremediation techniques. The soil is first excavated and then treated with
microorganisms that break down the pollutants. The cleaned soil is then returned to the site, and the area is restored to a safe and
healthy state.

Soil and Climate Change

Soil plays a critical role in the global carbon cycle, and is an important factor in mitigating climate change. Soil can act as a carbon
sink, storing carbon dioxide from the atmosphere and reducing the amount of greenhouse gases. However, soil can also be a source
of greenhouse gases, such as nitrous oxide and methane, if it is not managed properly.

Reflection: Soil and Climate Change

Consider the role that soil plays in the global carbon cycle. How can soil be managed to maximize its potential as a carbon sink,
and reduce its contribution to greenhouse gas emissions? What are some strategies that can be implemented to promote
sustainable soil management and mitigate climate change?

Soil and Water Management

Soil and water are closely linked, and managing one affects the other. Soil management practices such as irrigation and drainage can
impact water quality and availability, while water management practices such as flooding and drought can impact soil health and
fertility.

Group Activity: Soil and Water Management

Divide into small groups and discuss the following questions: What are some strategies for managing soil and water in a
sustainable way? How can soil and water management practices be integrated to promote ecosystem health and resilience?
What are some challenges and limitations to implementing sustainable soil and water management practices?

Soil and Biodiversity

Soil is home to a vast array of biodiversity, from microorganisms to insects and small animals. Soil biodiversity is essential for
ecosystem health and function, and is critical for maintaining soil fertility and structure.

Example: Soil Biodiversity in a Forest Ecosystem

A forest ecosystem is home to a diverse array of soil organisms, including fungi, bacteria, and insects. These organisms play a critical
role in decomposing organic matter, fixing nitrogen, and solubilizing minerals. The soil in this ecosystem is teeming with life, and is
essential for maintaining the health and productivity of the forest.
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Soil and Human Health

Soil is closely linked to human health, and can have both positive and negative impacts. Soil can provide essential nutrients and
minerals, but can also be a source of pathogens and pollutants.

Case Study: Soil and Human Health in a Rural Community

A rural community is found to have high levels of soil contamination due to industrial activities. The community is at risk of exposure
to pollutants through soil ingestion, inhalation, and dermal contact. To mitigate this risk, the community implements a soil
remediation program, which includes excavation, incineration, and bioremediation. The community also implements public health
measures, such as education and outreach, to reduce exposure to soil pollutants.

Conclusion

In conclusion, soil is a critical component of the environment, and plays a vital role in supporting ecosystem health and function. Soil
management practices such as conservation, remediation, and sustainable use are essential for maintaining soil health and fertility,
and for promoting ecosystem resilience and biodiversity.

Reflection: Soil and the Environment

Consider the importance of soil in the environment. How can soil be managed to promote ecosystem health and function? What
are some strategies for mitigating soil degradation and promoting sustainable soil use? What are some challenges and
limitations to implementing sustainable soil management practices?
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Section 2: Short Answer Questions

Answer each question in complete sentences.

1. Describe the characteristics of the topsoil layer. (5 marks)

2. Explain the importance of soil composition in relation to plant growth. (5 marks)

3. What is the relationship between soil and the water cycle? (5 marks)

4. Describe the process of soil formation. (5 marks)

5. Explain the importance of soil conservation. (5 marks)

Soil Profile and Composition Assessment

Page 10 of 10



Section 3: Diagram Labeling

Label the different layers of the soil profile in the diagram provided.
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Soil Profile Diagram
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Section 4: Essay Question

Choose one of the following essay questions and answer it in complete sentences.

1. Describe the importance of soil composition and structure in relation to plant growth and the
environment.

2. Explain the relationship between soil and the water cycle, including the processes of infiltration,
percolation, and runoff.
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Section 5: Case Study
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