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Soil Compaction
and Infiltration

	Lead Staff Member 
	Time Allotment 

	Ted Leuenberger
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Overview

	Learners will test several sites for soil compaction and infiltration.  Each team will devise an investigation to test possible differences in soil compaction and infiltration.


Instructional Cluster

	· Sense of Purpose
	(  Eliciting Ideas
	(   Engaging Learners 

	Learners will see the relationship between soil compaction, infiltration, 

and plant growth.  
	Learners are asked to discuss why it might be important for water to soak into a soil.  Ideas are shared with the class.
	Small groups will choose several different sites to test soil compaction and infiltration. Groups will explain why the sites were chosen.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	(   Assessing Progress  

	Learners hypothesize possible outcomes, develop a testing procedure, and complete the tests at each site.
	Learners evaluate the data and look for relationships between compaction, infiltration, and plant growth.  A presentation of results is prepared.
	Learners do a peer and self assessment for the group work.  The presentation of results are assessed.


	Objectives

· Learners will see the relationship between soil compaction, infiltration , and plant growth.
	Materials



	· 
	· Ice pick or similar object

· Soup cans with bottoms removed

· Measuring cups and water

· Rulers

· Watches or stop watches



	· 
	Safety Issues/Precautions  

	· 
	


	Background 



	Soil compaction is directly related to how well that soil will absorb water.  Grassland soils typically absorb water very well.  Plant roots, worm, and insect activity keep the soil from compacting.  Human activity may have different influences on the soil.  The type of soil and recent weather conditions may also be factors.

	Procedure

1. Each group of learners will discuss why it might be important for water to soak into a soil.  Ideas are shared with the class.

2. Groups will choose testing sites based on possible differences and explain why these sites were chosen.

3. Groups will develop hypotheses and design an experiment to test the chosen sites.

4. Techniques: The area should be prepared by removing all cover, exposing an amount of soil surface large enough for the tin can that is being used.  Soil Compaction can be tested by dropping an ice pick from a consistent height and measuring the amount of penetration.   Infiltration can be tested using a soup can with both ends cut off.  The can should be pressed into the soil so that water cannot escape between the can and soil.  The groups should decide how to test for infiltration. (How well the water soaks into the soil.)

5. Groups collect and analyze data using tables and graphs.  A presentation is prepared and delivered to the class.



	


	National Research Council Science Education Standards




Professional Development

	


Teaching  

	TEACHING STANDARD A: Teachers of science plan an inquiry-based science program for their students. In doing this, teachers 

Select teaching and assessment strategies that support the development of student understanding and nurture a community of science learners. 

TEACHING STANDARD B: Teachers of science guide and facilitate learning. In doing this, teachers 

Focus and support inquiries while interacting with students. 

Orchestrate discourse among students about scientific ideas. 

Challenge students to accept and share responsibility for their own learning. 

Recognize and respond to student diversity and encourage all students to participate fully in science learning. 

Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.

TEACHING STANDARD C:  Teachers of science engage in ongoing assessment of their teaching and of student learning. In doing this, teachers 

Use multiple methods and systematically gather data about student understanding and ability. 

Analyze assessment data to guide teaching. 

Guide students in self-assessment. 

TEACHING STANDARD D:  Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science. In doing this, teachers 

Structure the time available so that students are able to engage in extended investigations. 

Create a setting for student work that is flexible and supportive of science inquiry. 

Ensure a safe working environment. 

Make the available science tools, materials, media, and technological resources accessible to students.

Engage students in designing the learning environment.

TEACHING STANDARD E:  Teachers of science develop communities of science learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning. In doing this, teachers 

Display and demand respect for the diverse ideas, skills, and experiences of all students. 

Enable students to have a significant voice in decisions about the content and context of their work and require students to take responsibility for the learning of all members of the community. 

Nurture collaboration among students. 

Structure and facilitate ongoing formal and informal discussion based on a shared understanding of rules of scientific discourse. 

Model and emphasize the skills, attitudes, and values of scientific inquiry.




Inquiry 

	Science as Inquiry -  CONTENT STANDARD A:  As a result of activities in grades 5-8, all students should develop 

          Abilities necessary to do scientific inquiry 

          Understandings about scientific inquiry




Content 

	Earth and Space Science - CONTENT STANDARD D:  As a result of their activities in grades 5-8, all students should develop an understanding of 

          Structure of the earth system 




Assessment 
	ASSESSMENT STANDARD A: 

     Assessments must be consistent with the decisions they are designed to inform. 

          Assessments are deliberately designed. 

          Assessments have explicitly stated purposes. 

ASSESSMENT STANDARD C: 

     The technical quality of the data collected is well matched to the decisions and actions 

     taken on the basis of their interpretation. 

          The feature that is claimed to be measured is actually measured. 

          Assessment tasks are authentic. 

          An individual student's performance is similar on two or more tasks that claim to 

          measure the same aspect of student achievement. 

          Students have adequate opportunity to demonstrate their achievements. 

          Assessment tasks and methods of presenting them provide data that are sufficiently 

          stable to lead to the same decisions if used at different times.

ASSESSMENT STANDARD D: 

     Assessment practices must be fair. 

          Assessment tasks must be reviewed for the use of stereotypes, for assumptions that 

          reflect the perspectives or experiences of a particular group, for language that 

          might be offensive to a particular group, and for other features that might distract 

          students from the intended task. 

          Assessment tasks must be appropriately modified to accommodate the needs of 

          students with physical disabilities, learning disabilities, or limited English 

          proficiency. 

          Assessment tasks must be set in a variety of contexts, be engaging to students with 

          different interests and experiences, and must not assume the perspective or 

          experience of a particular gender, racial, or ethnic group.

ASSESSMENT STANDARD E: 

     The inferences made from assessments about student achievement and opportunity to 

     learn must be sound. 

          When making inferences from assessment data about student achievement and 

           opportunity to learn science, explicit reference needs to be made to the 

           assumptions on which the inferences are based.
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