
1. Title: What conditions change in a river/stream and why? 
 There are many ways to study rivers and streams from actually going to the the river to looking 
at collected data online.  This activity is just one way to start looking at long term data.

2. Contributing Teacher:  Richard Meyer, Pine River-Backus Schools, December 4th, 2009

3. Suggested Grade Level:  Upper Middle School / High School

4. Time Required: 2-3 class periods.  The stream/river study extension could take place over the 
entire school year.

5. Materials and Technology Needed: Internet Access, student worksheet.

6. Safety Considerations: None for this activity.  If the extensions are done, lab safety would be a 
consideration depending on the experiments designed and if field work is done collecting data 
during a study there would be more safety concerns.
  

7. Teacher Preparation:  Explore the website before hand.  The link: 
http://lakesuperiorstreams.org/streams/stream_data.html  take you to a page that has a brief 
explaination of the types of data available from the site.  Other related sites include:  Water on 
the Web:  http://waterontheweb.org/index.html. This site is now in maintenance mode where 
you can access data from remote underwater sampling station (RUSS) data.  

8. Objectives and Learning Outcomes: 
1.  Students learn some of the things that scientist study about streams and rivers.
2.  Students hypothesize how some of these conditions interact.
3.  Students explore how some of these conditions affect the life in the streams/rivers.
4.  Students take what they learn and study a local stream/river.

9. Purpose:  Students learn what affects the life in a river/stream.  

10. Procedure:  
A.  Start with questions:  What do you know about a stream/river?  What could be studied 

about a stream/river?
B.  Hand out the student worksheet that will have them go to the website and explore some 

data of streams/rivers along Lake Superior.  
C. After the students have had time to study the data available at the website, discuss the 

information that they  have discovered.  Discuss their hypothesis's regarding how the 
different parameters affect each other and the life in the stream/river.

11. Results/Analysis: The results/data collected from the web will vary depending on the 
streams/rivers looked at.  You should ask students to support their answers during the class 
discussion.

12. Teacher Reflections: Variations of this activity could be used to introduce the study of 
streams/rivers or as an activity after the chemistry and features of streams/rivers had been 
studied.  I think that I would use it in both ways.  Have students start looking at what scientist 
study about streams/rivers.  Conduct a study of a local stream/river. Then go back and look at 
what data over time can tell us about the health of a stream/river.

http://waterontheweb.org/index.html
http://lakesuperiorstreams.org/streams/stream_data.html


13. Extensions:  In groups or as a class:  Design and conduct a study of your local stream/river to 
help you determine its health (Who, what, where, how, when and how long).  Design and 
conduct experiments to study the student's hypothesis's on how the parameters affect each other.

14. Assessment Suggestions:  During the class discussion, ask students to support their 
conclusions, with data.  With a computer/projector/whiteboard system, students could display 
data to support their comments.

 
15. Standards Addressed: The Minnesota Standards addressed include:

The Practice of Science – In this activity the students are looking for patterns and comparing 
data.  They then are asked to hypothesize how the parameters affect the health of the 
stream/river.
Describe how the water cycle distributes materials and purifies water.  This activity takes a 
look at one part of the water cycle.  Discussion at the end can expand the understanding of how 
the water cycle impacts the health of the stream/river.

16. References/Resources: 
Lake Superior Stream Data:  http://lakesuperiorstreams.org/streams/stream_data.html

The Water on the Web site offers basic science and investigative lessons online for teachers to 
use with their classes. http://waterontheweb.org/curricula/bs/bs_index.html 

http://waterontheweb.org/curricula/bs/bs_index.html
http://lakesuperiorstreams.org/streams/stream_data.html


What conditions change in a river/stream and why? 

Student Name:                                   Period:                         

1. From your class discussion or on your own:   What different conditions might be studied about 
a stream/river?

2. Go to the website:  http://lakesuperiorstreams.org/streams/stream_data.html   or go to 
http://lakesuperiorstreams.org  and then click on Current Data.

3. This page has a variety of ways of looking at data about a stream/river.  First hover over Select 
a Stream and navigate to North Shore Streams and select Knife River.  From this page, What 
makes the Knife River unique among the North Shore Rivers?

4. Click on water quality (MPCA).  This will take you to the MPCA page about the Knife River. 
http://www.pca.state.mn.us/data/eda/STresults.cfm?stID=S003-642&stOR=MNPCA1 

What is the MPCA studying about the Knife River?

What years is there data for?

Looking at the sample data: 
 What does TSS stand for? 
 What does Turb stand for?

5. Go back to the Knife River page:  http://lakesuperiorstreams.org/northshore/knife.html   and 
click on data viewer.  Select the Knife River Airport and Load the Data.

6. After the data is loaded.  You will be able to click on the Data Plotter and a new window will 
open.

http://lakesuperiorstreams.org/northshore/knife.html
http://www.pca.state.mn.us/data/eda/STresults.cfm?stID=S003-642&stOR=MNPCA1
http://lakesuperiorstreams.org/
http://lakesuperiorstreams.org/streams/stream_data.html


7. 2D Data Plotter:  Along the left hand side of the screen is a series of controls.  The data is 
displayed on the right hand side.

A.  Data was collected over how many years?

B.  What is the first day of data from this location?

C.  What parameters / conditions are graphed?

D.  What is the time interval as you click on the blue forward arrow? 

E.  If you hold the blue forward arrow down, the time will continue to advance.  You can change the 
speed right below the control arrows.  Hold the blue forward arrow down. 

Watch the green bars on the graph change.  What are they displaying?

F.  If you click the double forward arrows, the graph will move forward 
on its own.  You can adjust the speed but not so fast that you can not see 
what is happening. 

How is the Turbidity displayed on this graph?

What patterns do you see over time?

Which parameters seem to affect the other parameters the most?

Does the time of year have an impact on the parameters?



What are your hypothesis's as to why these parameters seem to be the most connected to each other?

8. Go back to the Current Data screen. http://lakesuperiorstreams.org/streams/stream_data.html 

Select a different river/stream and click on the Data Visualization Tool for one of the years that 
data was collected.  In the next window select only that river/stream.  If you select all, you may 
be waiting for a while for the data to load.

Compare the data for this river to that of the Knife River. 
A.  Do the same things happen at the same time of year? 

B.  How do the parameters compare to the Knife River?

9. How do you think the different parameters affect the life in the streams/rivers?

High turbidity vs Low turbidity:

Water flow:

Temperature:

________________

________________

http://lakesuperiorstreams.org/streams/stream_data.html


10.   What makes a river/stream healthy?

11. What conditions do you think are likely in a healthy stream/river?

12. Pick a stream/river close to your location.  What could be studied about that stream/river that 
would help you determine if it was healthy?   How healthy do you predict that it is?

13. How does the Water Cycle impact the health of a stream/river?

14. What could change to help a river improve it's health?  


