
Module 2: Understanding Streams Project Data



This module helps you understand:

1) How Streams Project data are collected

2) What Streams Project data are available

3) How to use the available data to specify your question

4) Why you need a hypothesis

5) How to finalize your question and hypothesis

“The whole of science is nothing more than a refinement of everyday 
thinking” – Albert Einstein, Physics and Reality, 1936

Understanding Streams Project Data



How data are collected

Participants

High Schools
collect water and 

macroinvertebrate samples in 
streams near their schools

UVM
Undergraduates carry out 

independent projects

Baccalaureate College 
Faculty & Undergraduates
Complementary research 

projects

You’ve made valuable contributions to the Streams Project data set 
throughout the past summer and school year!  Check out some of the 
other people who have contributed data to the Streams Project:



How data are collected: A diagram of Streams Project data flow



 Site Assessment Data
 Habitat Assessment Data
Water Quality Assessment Data
Macroinvertebrate Data

 E.coli Lab Data
 TSS Lab Data
 Phosphorus Lab Data

 GIS Assessment Data 

How Streams Project data are collected

Gathered by our high school and 
undergraduate researchers in the 
field and entered into the database 
through this online interface:

Analyzed by our lab technician and 
undergraduate interns at our UVM 
water quality lab and entered 
directly into the database by our 
database specialist.  

Analyzed by our GIS specialist and 
undergraduate interns at UVM  and 
entered directly into the database 
by our database specialist.  

The following data are available in the database:



Below is the web interface through which you will download your data.  All the data sources mentioned 
on the previous page are listed as “Available Reports”:

The Streams Project Database

Available data in the form of 
“reports” can be downloaded 
directly from our website

We will show you how to retrieve data in 
the next module.

These three “Help” pages give 
detailed definitions of each variable.  
They can help you understand what 

each variable means and are a 
valuable initial resource.



How to use the available data to specify your question

1. Look at each of the related ideas 
on your concept map/web.

2. Evaluate which ideas on the map 
have data in the database.  

3. Cross out the ideas for which no 
data are available.

Let’s learn how to turn those observations into answerable scientific questions!

Recall your concept map or web of ideas that 
you made in Module 1. It should look 

something like this:

For example, if you’re interested in how fish abundance is related to temperature, 
cross that idea out since the Streams Project doesn’t collect data on fishes.   However, 

before you write that idea off completely, ask yourself if there is some other type of 
data that we DO have that could substitute for fishes, like macroinvertebrates.  Re-

write the relationship using macroinvertebrates in place of fish!



1. The time range.  Do you want to investigate:
• across multiple years?
• different months in the same year?
• the same month in different years?

2. The spatial extent.  Do you want to investigate:
• different watersheds?
• different catchments?
• streams with different surrounding land uses?

3. The parameters of stream health.  Do you want to 
investigate:

• nutrients, like phosphorus?
• total suspended solids?
• macroinvertebrates?
• discharge?
• temperature? 
• other parameters we measure?

At this point, you probably have at least 2 or 3 ideas about what differences or 
relationships you want to investigate.  

How to use available data to specify your question

Specify the following for each idea from 
your concept map:

Tip:  You may want to 
refer to the “Help” 

pages that define each 
variable.  They can help 
you determine the scale 
and intervals on which 

data are collected.



How to use available data to specify your question

Use these specifications you made about time, space, and stream 
health on the previous slide to turn your idea into a question.  

Take the previous example about our interest in the relationship 
between macroinvertebrate abundance and temperature.  You 
can turn it into a question by saying, “Are macroinvertebrates

more abundant in streams with higher temperatures?”

At its essence, research addresses a question about the phenomena of interest.  In the case of the Streams 
Project, the phenomena are several aspects of stream health.   The scientific community refers to this 
question as a hypothesis which you, the scientist, test by collecting data and analyzing it with statistics.

Check back with the database to make 
sure that the data you need to answer 

your question are available.  Again, 
you may want to use the “Help” pages 

that define each variable.



Why you need a hypothesis

H₀ = null hypothesis = The hypothesis of no difference or no real relationship between or 
among parameters of interest.

Ha = alternative hypothesis = The hypothesis that there is a difference or real relationship 
between or among parameters of interest.

Throughout this module we will use the term “hypothesis” to refer to your question.  In statistics, 
a hypothesis is really composed of two hypotheses: a “null hypothesis (H₀)” and an “alternative 
hypothesis (Ha).” The hypothesis is your question phrased in the format:

Statistical tests allow you to determine if there are or are not differences or relationships in the 
parameters of interest.  Such statistical tests are structured in a way that requires both a null and 
alternative hypothesis.  Module 5 demonstrates this.



Finalizing your hypothesis

Take the following examples:

Question 1: Are macroinvertebrates more abundant in streams with higher temperatures?

For this question we would write our hypothesis as the following:

H₀ = There is no difference between the number of macroinvertebrates in warm sites and cooler 
sites. 

Ha = There is a difference between the number of macroinvertebrates in warm sites and cooler 
sites. 

From here, you should be able to take your 
questions and turn them into hypotheses!

Continued…..



Finalizing your hypothesis

Take the following example:

Question 2: Are the levels of phosphorus and TSS related?
For this question we would write our hypothesis as the following:

H₀ = There is no relationship between the levels of phosphorus and TSS. 
Ha = There is a relationship between the levels of phosphorus and TSS. 

The above examples are very simple.  You may choose to ask a similarly simple question, but don’t be 
afraid to add layers of complexity:

Question 2: Are the levels of phosphorus and TSS related at my urban site, but not at my forested site?

For this question we would write our hypothesis as the following for each site:
H₀1 = There is no relationship between the levels of phosphorus and TSS at my urban site. 
Ha 1 = There is a relationship between the levels of phosphorus and TSS at my urban site.
H₀2 = There is no relationship between the levels of phosphorus and TSS at my forested site. 
Ha2 = There is a relationship between the levels of phosphorus and TSS at my forested site.



Finalizing your hypothesis

SUMMARY

High school teams, undergraduate students, and faculty researchers all contribute data to 
the Streams Project database.

 All quality controlled data are available online.

 The “Help” pages define what each variable means and can offer valuable insight into 
how you can ask your research question.

 Reconcile your ideas with the data available in the streams database, using the “Help” 
pages.

Define the time, spatial extent, and parameters of the ideas you have on your concept 
map.

 Turn your idea into a question and a null and alternative hypothesis.

 Hypotheses are necessary for conducting statistical tests.


