SPIRIT 2.0 Lesson: 

Why Is Our Stream Changing?
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Instructional Component Used: Data Analysis

Grade Level: Middle School, Earth Science

Content (what is taught): 

· How to determine a stream’s turbidity, dissolved oxygen, conductivity (dissolved solids), pH, and temperature with instruments/tests

· How to collect and organize data

Context (how it is taught):

· Students will practice using various instruments and tests in the classroom before analyzing water quality characteristics of a local stream (turbidity, dissolved oxygen, conductivity (dissolved solids), pH, temperature). 
· Students will determine as a small group how to collect, record, and analyze their data.
· Students will determine how to illustrate their data and communicate their results to the class.

Activity Description:

There are several factors and characteristics of water which determine the health of a stream. In this activity, students will learn how to use various instruments and tests to determine the turbidity, dissolved oxygen, conductivity (dissolved solids), pH, and temperature of a local stream. Before collecting data, students will define the characteristics, research why they are important to the ecosystem, and determine factors which can affect the characteristics. After practicing how to use the instruments, students will collect samples from a local stream. As a small group, students will determine how to record and analyze the data. Samples will be taken and analyzed in the fall, winter, and spring. Students will be asked to analyze their data, draw conclusions, and present their data to the class. 

Standards:

Science: SC1
Technology: TC2, TC4, TD3

Engineering: ED3
Math: ME1, ME2

Materials List: 

· Turbidity -  probe or Secchi disk

· pH – probe or strips

· Dissolved oxygen – probe, test kit

· Conductivity –  probe or test kit

· Temperature – thermometer or probe

Asking Questions: (Why Is Our Stream Changing?)
Summary: Does a stream’s water quality change throughout the year?  If so, why?  Students will be collecting water samples from a local stream during the fall, winter, and spring. Based on their data and analysis, students will be able to answer those questions.
Outline: Prior to this activity students will learn what various water quality characteristics are and why they are important to an ecosystem. Students will learn how to test for the various qualities and determine as a group how to record and analyze their data.
Activity: 

	Questions
	Answers

	What does “turbidity” of a stream refer to?
	Turbidity is the amount of solid particles that are suspended in water and cause light rays shining through the water to scatter. Thus, turbidity makes the water cloudy or even opaque in extreme cases. 

	What does the pH of a stream refer to?
	pH--a measure of the relative acidity or alkalinity of water. Water with a pH of 7 is neutral; lower pH levels indicate increasing acidity, while pH levels higher than 7 indicate increasingly basic solutions.


	What does the “conductivity” of a stream refer to? 
	Specific conductance is a measure of the ability of water to conduct an electrical current. It is highly dependent on the amount of dissolved solids (such as salt) in the water. Pure water, such as distilled water, will have a very low specific conductance, and sea water will have a high specific conductance.

	Why is the correct amount of dissolved oxygen important in streams?
	The oxygen dissolved in lakes, rivers, and oceans is crucial for the organisms and creatures living in it. As the amount of dissolved oxygen drops below normal levels in water bodies, the water quality is harmed and creatures begin to die off

	How does the temperature of the water in a stream affect its ecosystem?
	Dissolved oxygen content and conductivity can be affected by changes in temperature – an increase in temperature causes a decrease in dissolved oxygen

	How can the turbidity, pH, conductivity, temperature, and dissolved oxygen be tested in a stream?
	By using specific probes, chemical test kits, thermometer, Secchi disk


Resources:  

· Your community’s closest hydroelectric plant: Loup Power District – Columbus, NE

· United States Geological Survey website: http://www.usgs.gov
Exploring Concepts: (Why Is Our Stream Changing?)
Summary: Students will learn how to use instruments and test kits to collect data on water quality – turbidity, pH, dissolved oxygen, conductivity, and temperature. After collecting data at a local stream, students will record, analyze, and draw conclusions as a small group. 
Outline:  This is a year-long activity, with data being taken in the fall, winter, and spring.

· Students will be given written instructions for specific instruments and test kits.

· Students will be given samples of water in class to test.

· Students will be placed in groups and transported to a local stream for water quality testing.

· Students will record their data on site.

· Students will keep accurate records for their fall, winter, and spring testing.

· Students will be required to analyze their data, draw conclusions regarding how seasons (or other factors) affect the water quality of the local stream.
Activity: There are several factors and characteristics of water which determine the health of a stream. In this activity, students will learn how to use various instruments and tests to determine the turbidity, dissolved oxygen, conductivity (dissolved solids), pH, and temperature of a local stream. Before collecting data, students will define the characteristics, research why they are important to the ecosystem, and determine factors which can affect the characteristics. After practicing how to use the instruments, students will collect samples from a local stream. As a small group, students will determine how to record and analyze the data. Samples will be taken and analyzed in the fall, winter, and spring. Students will be asked to analyze their data, draw conclusions, and present their data to the class. 

Resources:
· Your community’s closest hydroelectric plant: Loup Power District – Columbus, NE

· United States Geological Survey website: http://www.usgs.gov
Instructing Concepts: (Why Is Our Stream Changing?)
Data Analysis

Data analysis is the process of collecting, analyzing, modeling data, and making predictions.  The reasons for this process are many but typically the most important are: 1) to find useful information, 2) to make predictions about possible outcomes, and 3) to support and provide evidence for the decision making process.  

Data Collection

The process can start with the collection of data using any number of strategies.  The data collection might take the form of an experiment where you conduct trials in which you measure the effect of one variable on another by controlling all other possible variables.  The collection might be a survey of something by sampling to gather information.  It is important that the survey be unbiased, random, and representative of the group you are sampling.   Data can be present without going out to collect something new.  In the business world it could be historic sales, production, or costs.  In academia it can be test scores.  In engineering, data is collected on production processes, historical usage or environmental factors, and stress or strength measurements. Data is everywhere and often the problem is not finding data but limiting it to what you are looking to study.

Data Analysis

The analysis of the data that was collected is a critical step.  Here you are carefully looking at the data that was collected.  It could be in a spreadsheet or other computer application that can organize the data.  You probably will want to graph the data because trends are easier to see from a picture.  This step is really about identifying trends that might be present.  It is possible that there isn’t a strong trend present in the data.  If there is not a trend it is not necessarily bad.  It just means that the variables are not related.  

Mathematical Modeling

Modeling the data that was collected and analyzed is where the mathematics occurs in this process.  You can use a graphing calculator, computer spreadsheet or other specialized computer application to generate an equation that represents the data.  These uses of technology will also provide statistical measurements like variance and correlation that can help you understand the effectiveness of your equation (model).

Reporting

The final step in this process is to report the data and model that represent it and to make predictions using the model to support decisions.  If you have a model that statistically represents the data accurately it should be possible to make fairly reliable predictions.  You can present the results in printed form, graphically, or a combination of both.  You can show your prediction by showing an extrapolation using your model and present that information as support for a decision.  You need to be cautioned that any predictions that are made are only that, a prediction.  If the trend changes, your prediction will not be correct.  The process of data analysis is a tool to make an educated guess about the future not a guarantee that your prediction will come true.

Organizing Learning: (Why Is Our Stream Changing?)
Summary: Students will use data previously collected at a local stream.  They will record, analyze, and draw conclusions as a small group. 
Outline: 

· As a small group, students will determine how to properly record their data collection for three separate samples – taken during the fall, winter, and spring.

· Small group members will discuss and analyze their data to determine if there is a change in water quality characteristics during the three seasons.

· As a group, members will research what factors may cause the changes.

· Group members will draw conclusions and type a report for the instructor.

· Group members will share their data, analysis, and conclusions with the class – using data tables, charts, graphs, etc.

Activity: Students will collect data on the turbidity, pH, dissolved oxygen, conductivity, and temperature of a local stream during the fall, winter, and spring. As a small group, students will determine how to record their data in order to analyze and draw conclusions as to changes, which may take place regarding the water quality characteristics throughout the year.  Finally, the results of their research will be presented to the class or possibly a civic or government group that might be concerned with the results.

Resources:
· Your community’s closest hydroelectric plant: Loup Power District – Columbus, NE

· United States Geological Survey website: http://www.usgs.gov
Sample Data Table:

	
	Fall
	Winter
	Spring

	Time of Day
	
	
	

	Turbidity
	
	
	

	pH
	
	
	

	Dissolved oxygen
	
	
	

	Conductivity
	
	
	

	Temperature
	
	
	

	Latitude
	
	
	

	Longitude
	
	
	


Understanding Learning: (Why Is Our Stream Changing?)
Summary: Students will be evaluated on their use of instruments and tests to analyze the water quality of a local stream. Students will be assessed on how well they organized their data for analysis and conclusion. 

Outline: 

· Formative assessment of data analysis

· Summative assessment of data analysis

Activity: Students will complete written assessments relating to data analysis.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Can students use the instruments and tests correctly in the field?

2) Did each group turn in a data sheet, analysis, and conclusion which could be used to duplicate the testing and compare the results?

3) Were students able to create a graph to help with analysis (ex. compare temperature and dissolved oxygen)

Summative Assessment

Students can answer the following writing prompts:
1) Each student will be asked to write an essay comparing the various water quality characteristics to the seasons.  Data analysis should be evident in the essay with data, results, and logical reasoning being present in the final draft.  Six-Traits writing skills will be used for evaluation.

2) Explain how you used data analysis to reach a conclusion about the water quality of the stream you observed over time.

3) Students can complete a lab write-up of the process citing where data analysis occurred in the process.  Guidelines and questions that should be addressed are as follows:

a. Students will be observed and evaluated while collecting data in the field

b. Did they use the instruments and tests correctly in order to collect accurate data?

c. Student groups will turn in data sheets, graphs, and a typed report with their analysis and conclusion.

d. Was there a difference in water quality characteristics of the stream during the year – fall, winter, and spring? If so why?

e. Students will then be asked to share their information with the rest of the class. 
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