How water moves…

Permeability and Porosity
Activity Summary: 
This presentation is a fun and interesting way to introduce important concepts of how water moves through different types of common materials. We introduce the concepts of permeability and porosity through a hands on activity where the students can actually see how water moves through sediments. 
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Parent Lesson Plan(s): 

Activity Introduction / Motivation:
The presentation itself is meant to provide an interesting and hands on introduction to the movement of water, and the differences in common materials while providing students with geologic terminology. This lesson has interesting relevance to everyday life and the students will appreciate sharing their experiences with water movement and different types of material they have been in contact with.  


Activity Plan:
Pre-activity work: collect a five gallon bucket of medium sized gravel; clay and sand (do not use very fine sand or the water runs through too quickly, a medium coarse sand is the best). Keep the materials dry, wet materials defeat the purpose of the initial exercise (although you can question the students after the initial water flow through as to whether damp/wet gravel, sand or clay affects the permeability and porosity). You will need 3-plastic tumblers with one 5/32 hole in the bottom per small group (1 tumbler for gravel, one for sand and one for clay) these tumblers can be set up ahead of time for the entire day, just be sure to pack the sand and clay gently. Fill each tumbler about 1/3 to ½ way with the material (using 100 mL makes the calculations easier). Also give each small group a beaker of water (50 mL per material so you need 150 Ml or greater beakers). You will need some form of tub to catch the water and to run the water through the cups over (Sterlite plastic shoe boxes work well and also for clean up). 

The objective is to determine the amount of time it takes for 50 mL of water to travel through each material. Students can use stopwatches if it is advisable, or a simpler method is simply to have one student count one-one-thousand or one Mississippi etc from the time the water is poured until the first drop goes through the tumbler. The students then record their times and calculate on the worksheet. 

If the students start with the gravel, then do sand, and clay last they will become impatient that the clay takes so long and need to be reassured that this is normal and after they have recorded their times this is the opportunity to discuss the results and why they were what they were.

Present the Powerpoint presentation and let the students ask questions. Then have the students do their own experiments and record the information on the worksheet. Use the background information as a reference.

 

Activity Closure:
Allow the students to ask any questions they may have.

 
Learning Objectives:
The student should be able to generally understand the concept of permeability.

The student should be able to generally understand the concept of porosity.

The student should be able to explain why some materials allow water to flow through quickly whereas others take longer for the water to flow through (and why this is).
The student should be able to explain why we care about these concepts and how they affect our everyday lives (crops, what type of material our schools and homes are built on etc.).
TEKS covered:
6.1 (B) Make wise choices in the use and conservation of resources 

6.2 (A) Plan and implement investigative procedures

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.2 (D) Communicate valid conclusions 

6.2 (E) Construct graphs, tables, maps, and charts to evaluate data

6.3 (A) Analyze, review, and critique scientific explanations

6.3 (C) Represent the natural world using models and identify their limitations

6.4 (B) Identify patterns in collected information 

6.5 (A) Identify and describe a system that results from two or more systems

6.5 (B) Describing how properties of a system are different from its parts

6.7 (A) Compare properties of new substances chemically combined from others

6.7 (B) Classify substances by physical and chemical properties

6.8 (A) Define matter and energy

6.14 (B) Identify roles of groundwater and surface water in a watershed

7.1 (A) Demonstrate safe practices during investigations

7.1 (B) Make wise choices in the use and conservation of resources

7.2 (A) Plan and implement investigative procedures

7.2 (B) Collect data by observing and measuring

7.2 (C) Organize, analyze, make inferences, and predict trends from evidence

7.2 (D) Communicate valid conclusions

7.3 (A) Analyze, review, and critique explanations

7.3 (C) Represent the natural world using models and identify their limitations

7.4 (A) Collect, analyze, and record information to explain a phenomenon

7.4 (B) Collect and analyze information to recognize patterns

7.5 (A) Describe how systems may reach an equilibrium

8.1 (A) Demonstrate safe practices during field and laboratory investigations

8.1 (B) Make wise choices in the use and conservation of resources

8.2 (B) Collect data by observing and measuring

8.2 (C) Organize, analyze, evaluate, make inferences, and predict trends

8.2 (D) Communicate valid conclusions

8.3 (A) Analyze, review, and critique scientific explanations using evidence

8.3 (B) Draw inferences based on data related to promotional materials

8.3 (C) Represent the natural world using models and identify their limitations

8.4 (B) Extrapolate from collected information to make predictions

8.5 (A) Identify a design problem and propose a solution

8.5 (B) Design and test a model to solve the problem

8.5 (C) Evaluate the model and make recommendations for improvement

8.9 (D) Identify that physical and chemical properties in everyday materials

8.14 (A) Predict land features resulting from gradual changes 

8.14 (C) Describe how human activities have modified soil, water, and air quality

Prerequisites for this Activity:
Students should probably be at least a little familiar with the basic concepts of water (where it comes from, that it recycles), a very basic understanding of what clay, gravel and sand are (how they feel, what they look like etc.). Students should be asked why we care about the movement of water – how does it affect us and our everyday life? 

 

Background & Concepts for Teachers:
What is a permeability - Is the measure of how easily water can flow through a material (like rocks, soil or an aquifer).
What is porosity – how much pore space there is in a material.
Vocabulary / Definitions:
· What is a permeability - Is the measure of how easily water can flow through a material (like rocks, soil or an aquifer.
· What is porosity – how much pore space there is in a material
References:

USGS.gov, state geologic survey websites.
