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Aquifers & 

Aquitards
Movement of water through earth materials

	Lead Staff Member 
	Time Allotment 

	Ted Leuenberger
	1 period


Overview
	This activity is to be used before learners become familiar with the concept of aquifers and aquitards by observing the movement of water through different earth materials.  Through the observations, learners develop an understanding of porosity and permeability.


Instructional Cluster

	· Sense of Purpose

	(  Eliciting Ideas
	(   Engaging Learners 

	This activity introduces the idea that water moves through earth materials at different rates.  
	When looking at the different earth materials learners will predict how well water might pass through each.
	Learners test the flow of water through each of the earth materials and identify them as either an aquifer or an aquitard.

	· 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 an aquifer or an aquitard.
	


	Objectives

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

· Develop an understanding of porosity, permeability, aquifer, and aquitard.
	Materials

	· 
	· Clay, sand, coarse gravel, and fine gravel

· Stop watch or clock with second hand

· four clear tubes

· water and graduated cylinder

	· 
	Safety Issues/Precautions  

	· 
	


	Background 

Water moves through different earth material at different rates. Material that is permeable allows water to flow through easily.  An aquifer can exist in material in which water flows through easily.  Materials that are less permeable retard the motion of water and therefore create aquitards.  An aquitard can still hold water but will not allow the water to flow through easily.  Porosity of a material refers to the amount of open spaces in that material, while permeability refers to how well the open spaces are connected.



	

	Procedure

1.  Display four tubes, each half filled and packed down with a different material.

2.  Select two of the tubes to show the class and ask them to decide which will allow water to pass through more readily.  Discuss differences in opinion and reasons for their decisions.  Introduce the ideas of porosity and permeability.

3.  Learners rank the materials on the data table as to the speed in which the water will move through them.  Use a scale of 1 through 4, with 1 being the fastest.

4.  One at a time pour a measured amount of water into the top of the tube and record the time it takes for the water to reach the bottom of the tube.

5.  Compare the results with the predictions and discuss what factors caused the observed results.

6.  The learners decide which material would be best suited to sink water well and give reasons why that material would be best.


	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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Name  _______________________________

Aquifers & Aquitards

1.  Record the names of the materials in tubes A - D in the data table.

2.  Rank the materials in the order you think they will transmit water.  Use a scale from 1 to 4 with 1 as the fastest.

3.  What are some reasons for the way you ranked them?   _________________________

________________________________________________________________________

Water Movement in Earth Materials

	Tube
	Material
	Predicted Rank
	Actual time
	Actual Rank
	Estimate of how much water reached the bottom of the tube

(all, most, some, none)

	A
	
	
	
	
	

	B
	
	
	
	
	

	C
	
	
	
	
	

	D
	
	
	
	
	


4.  What determined how fast the liquid moved through the material?  _______________

_______________________________________________________________________

5.  Which material(s) would you classify as an aquifer?  __________________________

6.  Which material(s) would you classify as an aquitard?  _________________________

7.  If you were drilling a well for water, within which type of earth material would you    

     want the end of your well to lie to get the best flow of water to your well?











    _________

8.  Why would this material be the best?   ______________________________________

________________________________________________________________________
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