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Overview

	To begin developing an understanding of how earth materials might be suitable for the collection or transfer of water within a groundwater system that might produce an aquifer, a simple activity can be used to examine the importance of porosity and permeability.  Most students have prior experience playing with water, sand, and mud, so they are comfortable making predictions about how well water might move through earth materials.


Instructional Cluster

	· Sense of Purpose

	(  Eliciting Ideas
	(   Engaging Learners 

	This activity introduces the idea that water moves through earth materials at different rates and can be contained within an earth material.
	When looking at the different earth materials learners will predict how well different earth materials might contain and retain water.
	Learners test earth material's ability to contain and retain water.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	(   Assessing Progress  

	Learners decide which materials would provide a layer that would be suitable for drawing water from to supply a well.
	Learners discuss the properties of the materials that make them more or less permeable.
	


	Objectives

· Identify factors that affect the movement of water through different earth materials.

· Develop an understanding of porosity, permeability, and the properties of a good aquifer.
	Materials

	
	· sand

· fine gravel

· coarse gravel

· 20 oz. wide mouth sport bottles

· water

· tape (duct)

· graduated cylinder

	
	Safety Issues/Precautions  

	· 
	


	Background 

.  Earth materials consist of solid matter (rock, sand) and spaces between that are called pores.  If the pores connect to each other, water can flow through the earth material (it is permeable) and we call this geologic unit (rock or sediments) an aquifer.  If the pores do not connect, water cannot flow into or through the material: it is impermeable.

	

	Procedure

Each apparatus is constructed from two of large mouth, 20 ounce sport bottles.  One bottle has the bottom removed and holes drilled through the lid, and the other has its top removed so it can act as a base and water collection device for the first bottle.  A piece of filter paper is cut to fit into the lid and the lid is secured to the first bottle which is inverted to rest on the cut opening of the second bottle.  Tape can be placed over the holes to retain water and removed to allow water to pass through. 

The students are given two questions from which they develop a hypothesis and investigation to answer the questions: 

1. Does the particle size of earth material affect the amount of water that can be held within that material? 

 2.  Does the particle size of earth material affect the amount of water that earth material can retain?  

The students determine an answer for each question, identify the independent and dependant variables and, using the sport bottle apparatus, develop a procedure for testing the determined hypotheses.  After testing, students present and defend results, procedures, and conclusions, and are asked to consider what their results mean in terms of which earth materials would make the best aquifer.




	National Research Council Science Education Standards




Teaching  

	Teaching Standard A  Teachers of science plan an inquiry-based science program for their students. 
· Select science content and adapt and design curricula to meet the interests, knowledge, understanding, abilities, and experiences of students. 

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

· Analyze assessment data to guide teaching. 

· Guide students in self-assessment. 

· Use student data, observations of teaching, and interactions with colleagues to reflect on and improve teaching practice. 

Teaching Standard D  Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science. 
· 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. 
· 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 

As a result of activities in grades 5-8, all students should develop understandings about scientific inquiry.

· Abilities necessary to do scientific inquiry

Gather, analyze, and interpret data.

Develop descriptions and models using evidence.

Think critically and logically to make the relationships between evidence and explanation.

Content 
Content Standard D  Earth and Space Science 

As a result of their activities in grades 5-8, all students should develop an understanding of the 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 B   Achievement and opportunity to learn science must be assessed.

· Opportunity-to-learn data collected focus on the most powerful indicators. 

Assessment Standard C  The technical quality of the data collected is well matched to the decisions and actions taken based on their interpretation. 
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