
STEM Learning Module Template 
 
 

PISA Team: 
Name Grade School 
 
Casey Blaha 

  4/5          PS #9 

 
Deana Lubach 

  4/5          PS #9 

 
Joanne Chervony 

    5          PS #3 
 

 
Maryann Stulich 

    3          PS #9 

 
 
Strand(s): Water 
 
 
Grade(s):  3-5 
 
 
Key Science Terms: water cycle, condensation, evaporation, precipitation, filtration, pollution, ecosystem, 
ecology, permeability, transpiration, bacteria, chlorine, contaminant, macroinvertebrates, ultraviolet light, 
water purification, water vapor 
 
 
Key Science Concepts:  
                        Water quality can be determined by macro-organisms found. 
                         Various materials can be used to filter water.  
                        There are many ways to filter water. 
                          Humans and natural activities have a great effect on the 
                                        ecosystem. 
                        Some environmental engineers work on solving problems 
                        related to the quality of drinking water. 

   Water quality is a problem that affects everyone, but  
   especially people in areas where there is insufficient water   
   treatment and purification. 

 
 
NJCCC Standards: 5.10 (Environmental Science) All students will develop an understanding of the 
environment as a system of interdependent components affected by human activity and natural phenomena. 
 
 
 
 
 
 
 
 
 



 
5E’s Procedure Assessment 

Attach all 
assessments 

 

Materials/Handouts 
Attach all handouts 

Engage 
 
Days/Hours: 
1/90 min 
 

 
Key Questions:   

• What are some ways water 
is polluted?  

• What effects does poor 
water quality have on life? 

• What are some ways we 
can help to keep our water 
clean?  

• Why is it important to filter 
our water?  

Key Concepts:  

During the water cycle, water moves 
through air and land.  

Contaminants are present in the 
environment. 

Water from different places can 
contain different contaminants 

Contaminants can affect the way that 
water looks and smells.   

 
Procedure: K.W.L. mural on water 
pollution 
 

Use Literacy 
Connection-1 to 
assess student 
comprehension 

Oral presentation on 
mural (rubric attached) 

Saving Salila’s Turtle written 
by the Engineering is 
Elementary Team 
 
Pollution mural pages 2-1 to 2-
6  (KWL) 
(Water, Water Everywhere 
Unit) 

 
Explore 
 
Days/Hours: 
1/90 min 
 

 
Key Questions:  

• What is a 
macroinvertebrate? 

• What do you think you 
would find in pond water? 

• Do you think the water will 
be the same in all areas 
around the world? 

• What are the steps of the 
scientific method? 

Key Concepts:  

 
Students should 
include their 
answers to the 
following questions 
and drawings of their 
findings:  

Look at the 
locations of the 
schools that 
submitted data. 
Were they 

 
 
Song of the Water Boatman 
and Other Pond Poems by 
Joyce Sidman,  
 
Pond by Donald M. Silver, 
Patricia J. Wynne
 
Peek at a Pond by Neecy 
Twinem  
 
Handout pictures/brief  
descriptions of 
macroinvertebrates 

http://search.barnesandnoble.com/booksearch/results.asp?ATH=Joyce+Sidman&z=y
http://search.barnesandnoble.com/booksearch/results.asp?ATH=Donald+M%2E+Silver&z=y
http://search.barnesandnoble.com/booksearch/results.asp?ATH=Patricia+J%2E+Wynne&z=y
http://search.barnesandnoble.com/booksearch/results.asp?ATH=Neecy+Twinem&z=y
http://search.barnesandnoble.com/booksearch/results.asp?ATH=Neecy+Twinem&z=y


• Explain/review 
environmental engineers 

• Identify organisms in a 
water sample. 

• Compare their findings 
with other participating 
classes. 

• Determine which, if any, 
of the organisms are the 
same in other, more 
distant water sources. 

• Look for relationships and 
trends in the data 
collected by all project 
participants. 

 

Procedure: 
�  Divide class into groups of 3 -5 
students.  
�  Before the students take their 
own samples from the collected 
pond water, gather them around 
the large sample for an initial 
"gross examination."  
�  Ask them to share their 
observations. Tell them that it will 
be possible to identify most of the 
organisms in the sample using 
just a hand lens or the eye.  
�  Each group should take several 
samples (making sure that they 
dip into the container and don't 
just collect from the surface) and 
put it into their shallow pan. They 
will then have a large sample from 
which each student can collect 
smaller samples for study.  
�  After each group has collected a 
sample in the dish pan, each 
student  should use an 
eyedropper or spoon to collect 
samples from the pans and 
separate them  into smaller 
containers for closer examination.   

located in 
different parts of 
the United 
States? Were 
any of the  
participating 
classes from  
other countries?  

How did the 
types of 
organisms you 
found compare 
with those found 
by others?   

What  
conclusions did 
you draw?  

Did your findings 
prove or 
disprove your 
hypothesis? 
Give your 
reasons.  

How did the new 
information 
change your 
thinking?  

What questions 
would you like to 
ask other project 
participants?  

 

students might find 
(see Bucket Buddies and 
Macroinvertebrates web 
links below)  
 
 
Materials for bucket 
buddies:  
�  Shallow pans, such as 
dish pans, for each group  
�  Ladles, scoops, spoons, 
eyedroppers  to use in 
transferring samples to 
smaller containers   
�  Small containers to 
separate the samples  for 
study (e.g. baby food jars, 
petri dishes, ice cube 
trays,etc.)  
�  Hand lenses   
�  Rulers   
�  Macroinvertebrate 
Identification Sheet (Click 
here and print out)  
�  Paper or journals,  
pencils, crayons  
�  Internet resources for 
identifying animals that are 
not pictured on the 
identification sheet.   
�  Optional: Microscopes, 
slides. 
Optional: Field guides such 
as  Pond Life ( a pocket 
Golden Guide) 

http://www.k12science.org/curriculum/bucketproj/identification.html
http://www.k12science.org/curriculum/bucketproj/identification.html
http://www.k12science.org/curriculum/bucketproj/resources.html
http://www.amazon.com/exec/obidos/ASIN/1582381305/qid=996253905/sr=1-2/ref=sc_b_2/102-5239054-3488155


�  Distribute Macroinvertebrate 
Identification Sheet to each 
student. (see resources) 
�  Students should observe, 
identify, and use the identification 
sheet to record the type and 
number of visible organisms found 
in each sample.   
�  Student should make notes 
about organisms that they cannot 
identify, using writing and pencil 
sketches. They should make as 
many observations as they can, 
including color, size, shape, way 
of moving, number of legs, etc.   
�  Remind students not to return 
their sample to the dish pan 
because the animals in it have 
already been counted.  
�  Give students time to browse 
through additional resources and 
see if they can identify specimens 
that are not on the list. 
 
 
 
 
 

Explain 
 
Days/Hours: 
1/90 min 
 

Key Questions: 
• What are some ways water 

is polluted?  
• What effects does poor 

water quality have on life? 
• What are some ways we 

can help to keep our water 
clean?  

• Why is it important to filter 
our water?  

• What materials work best for 
filtering water? 

 
Key Concepts:  

• Contaminants are present in 
water 

• Some filter materials work 
better than others for 
cleaning different kinds of 
contaminated water 

Pre-assessment:  
“Be An Environmental 
Engineer” 
use handouts 3-1 
or 3-2 (based on level 
of difficulty),  
Assessment:  
3-3 or 3-4, 3-5, and 3-
6 or 3-7 
 
 
Evaluating Student 
Learning: A Rubric for 
Lesson 3 (page 3-8 in 
EiE unit) 

See pages 70-71 in Water, 
Water Everywhere Unit 

http://www.k12science.org/curriculum/bucketproj/identification.html
http://www.k12science.org/curriculum/bucketproj/identification.html


• How well or poorly a filter 
material works depends of 
both the properties of the 
material and the properties 
of the contaminants in the 
water 

• By conducting controlled 
experiments, students can 
determine which filter 
materials will work best for 
cleaning different types of 
contaminated water 

 
Procedure: See pages 80-85 in 
Water. Water Everywhere Unit (EiE) 
 
 
 
 
 

Elaborate 
 
Days/Hours: 
1/90 min 
 

Key Questions: 
• What are some ways water 

is polluted?  
• What effects does poor 

water quality have on life? 
• What are some ways we 

can help to keep our water 
clean?  

• Why is it important to filter 
our water?  

• What materials work best for 
filtering water? 

 
 
Key Concepts:  

• Contaminants are present in 
water 

• Some filter materials work 
better than others for 
cleaning different kinds of 
contaminated water 

• How well or poorly a filter 
material works depends of 
both the properties of the 
material and the properties 
of the contaminants in the 
water 

• By conducting controlled 
experiments, students can 
determine which filter 

Pre-assessment:  
“Be An Environmental 
Engineer” 
Use handouts  
4-3 or 4-4 (depending 
on level of difficulty)  
 
Evaluating Student 
Learning: A Rubric for 
Lesson 4 (page 4-14 
in EiE unit)  

See page 92 in Water, Water 
Everywhere Unit 



materials will work best for 
cleaning different types of 
contaminated water 

 
Procedure: See pages 102-104 in 
Water. Water Everywhere Unit (EiE) 
 
 
 
 
 
 

Evaluate 
 
Days/Hours: 
Flexible 
 

Procedure:  
Students will break into groups of 2-3 
students or individually 
Students are to: 

• create a brochure on the 
effects of human and natural 
activities to the water  

 
• discuss the importance of 

good quality water to the 
environment 

• ways to improve the quality 
of water 

 
Students will present their brochure 
and information to the rest of the 
class 
 
 
 
 
 
 
 
 

Rubric for brochure 
and presentation (see 
attached) 
 
 
 
 
 

Materials for brochure: 
Construction paper 
Pictures from drawings, or cut 
outs from magazines, internet, 
etc. 
Markers 
Crayons 
pencils 

Timeline:  Create a timeline for this project. 
Engage: 
Day 1- Literacy Connection: Saving Salila’s Turtle 
Explore: 
Day 2- Bucket Buddies Activity 
Explain: 
Day 3- Be An Environment Engineer 
Elaborate: 
Day 4- Be An Environmental Engineer 
Evaluate: 
Day5-6 – Brochure on Water Quality 
 
 



Resources:  
 
Bucket Buddies: http://www.k12science.org/curriculum/bucketproj/identification.html
States of water: http://www.nyu.edu/pages/mathmol/textbook/slg.html
States of water: http://www.harcourtschool.com/activity/states_of_matter/
Virtual Pond tour: http://www.uen.org/utahlink/pond/Virttour.html
Macroinvertebrates: http://people.virginia.edu/~sos-iwla/Stream-Study/Catalog/SensitiveTaxa.HTML
Water use chart: http://www.k12science.org/curriculum/drainproj/personalwaterusechart.html
Water Treatment:  http://ga.water.usgs.gov/edu/wwvisit.html
http://ga.water.usgs.gov/edu/earthgwquality.html
Water Cycle in flash player: 
http://www.bbc.co.uk/schools/riversandcoasts/water_cycle/coasts/pg_02_flash.shtml
Internet Activities for Early Finishers:  
http://ecokids.earthday.ca/pub/fun_n_games/storybook/frogs.cfm
http://www.ecokids.ca/pub/eco_info/topics/water/story_of_water/index.html
http://cyberschoolbus.un.org/waterquiz/waterquiz4/index.asp
http://www.ecokids.ca/pub/eco_info/topics/water/water/index.cfm
http://www.ecokids.ca/pub/eco_info/topics/frogs/acid_rain/index.cfm
http://teachers.net/lessons/posts/400.html
http://www.cotf.edu/ete/modules/waterq/waterq.html
http://www.epa.gov/safewater/kids/kids_4-8.html
 
Brochure Rubric: 
http://www.tech.ecsd.net/curricular/webquest/building_attraction/rubric.doc
 
Rubrics for Teachers: 
http://rubistar.4teachers.org/index.php?screen=NewRubric
 
 
Possible books to use as a supplements:  
Follow the Water from Brook to Ocean  by Authur Dorros (Explores water's journey, how it shapes the 
earth, and why it is important to keep it clean)  
The Magic School Bus: At the Waterworks  by Joanna Cole  (Water treatment) 
A New True Book: Water Pollution  by Darlene R. Stille (How we use water and how pollution affects lakes 
and oceans)  
One Small Square: Pond  by Donald M. Silver (Visiting a pond from a child’s perspective) 
Pond Year by Kathryn Lasky    (Describes habitats; seasonal changes; and pond life) 
Rain Drop Splash by Alvin Tresselt   (Traces path of a rain drop from mountain to sea)  
A River Ran Wild  by Lynne Cherry  (True story of how a polluted river is restored) 
Water by Francois Michel (An amazing pop-up, pull-tab, lift-the-flap guide to all aspects Water--groundwater, 
streams, floods, drinking water, and more) 
Water Dance by Thomas Locker (Poems and Pictures about water) 
The Water’s Journey  by Eleonore Schmid (Descriptive text/pictures describe the water cycle in our 
everyday lives) 
Water, Water Everywhere by Mark J. Rauzon & Cynthia Overbeck Bix (Introduces the forms and properties 
of water and the vital role water plays in the life of the planet) 

http://www.k12science.org/curriculum/bucketproj/identification.html
http://www.nyu.edu/pages/mathmol/textbook/slg.html
http://www.harcourtschool.com/activity/states_of_matter/
http://www.uen.org/utahlink/pond/Virttour.html
http://people.virginia.edu/%7Esos-iwla/Stream-Study/Catalog/SensitiveTaxa.HTML
http://www.k12science.org/curriculum/drainproj/personalwaterusechart.html
http://ga.water.usgs.gov/edu/wwvisit.html
http://ga.water.usgs.gov/edu/earthgwquality.html
http://www.bbc.co.uk/schools/riversandcoasts/water_cycle/coasts/pg_02_flash.shtml
http://ecokids.earthday.ca/pub/fun_n_games/storybook/frogs.cfm
http://www.ecokids.ca/pub/eco_info/topics/water/story_of_water/index.html
http://cyberschoolbus.un.org/waterquiz/waterquiz4/index.asp
http://www.ecokids.ca/pub/eco_info/topics/water/water/index.cfm
http://www.ecokids.ca/pub/eco_info/topics/frogs/acid_rain/index.cfm
http://teachers.net/lessons/posts/400.html
http://www.cotf.edu/ete/modules/waterq/waterq.html
http://www.epa.gov/safewater/kids/kids_4-8.html
http://www.tech.ecsd.net/curricular/webquest/building_attraction/rubric.doc
http://rubistar.4teachers.org/index.php?screen=NewRubric


 
Student’s directions to creating a Bar graph 

 

1. Go to http://www.ciese.org/pisa/life_science.html 

2. Scroll down to BIRDS and click on create a graph. 

3. Click on create a graph classic. 

4. Select type of graph. (Bar) 

5. Number of Macro-organisms x 2. (Example: 8 macro-organisms = 16 Bars) 

6. Title of graph:  Macro-Invertebrates in Good and Poor quality water. 

7. Title of X axis: Types of Macro-Invertebrates. 

8. Title of Y axis:  Number of Macro-Invertebrates. 

9. Name of each macro-invertebrates found in good and poor pond water. 

10.  Choose a different color for each set of macro-invertebrates. 

11.  Set value of macro-invertebrates found in water. 

12.  Graph direction : Vertical 

13.  Graph size: X-large 

14.  Click on create printable graph 

 
Sample bar graph attached: 
 
 
 
 
 
 
 
 
 
 
 
Created By: Casey B., Deana L., Joanne C., Maryann S. 
 

http://www.ciese.org/pisa/life_science.html


Sample Bar Graph:  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Created By: Casey B., Deana L., Joanne C., Maryann S. 

 



Brochure Rubric 
 

CATEGORY (4) Excellent (3) Good (2) Almost (1) Not Yet 
Attractiveness & 
Organization  

The brochure has 
attractive formatting, 
is in point form and 
has very well 
organized 
information.  

The brochure has 
attractive formatting, 
is in point form and 
has organized 
information.  

The brochure has 
adequate formatting, 
is in point form and 
is somewhat 
organized.  

The brochure's 
formatting and 
organization of 
material are 
confusing to the 
reader. Information 
is not in point form. 

Content - Accuracy  The brochure has all 
of the required 
information and 
some additional 
information.  

The brochure has all 
of the required 
information. 

The brochure has 
half of the required 
information. 

The brochure has 
little of the required 
information. 

Writing – Mechanics: 
Spelling 
Sentence Form 
Grammar 
Punctuation 
Capitalization 

All of the writing is in 
complete sentences. 
Capitalization, 
punctuation and 
spelling are correct 
throughout the 
brochure.  

Most of the writing is 
in complete 
sentences. Most of 
the capitalization, 
punctuation and 
spelling are correct 
throughout the 
brochure. 

Half of the writing is 
in complete 
sentences. Some of 
the capitalization, 
punctuation and 
spelling are correct 
throughout the 
brochure. 

Much of the writing 
is not in complete 
sentences. Much of 
the capitalization, 
punctuation and 
spelling is not 
correct throughout 
the brochure. 

Graphics/Pictures  More than two 
neatly colored 
graphics are 
included and go well 
with the text.  

Two neatly colored 
graphics are 
included and go well 
with the text.  

Two graphics are 
included but do not 
always go well with 
the text. Graphics 
may or may not be 
colored or neat. 

Less than two 
graphics are used 
and may or may not 
go with the text. 
Graphics may or 
may not be colored 
or neat. 

 
 
 
 
 
 
 
 
 
 
 
Created By: Casey B., Deana L., Joanne C., Maryann S. 
 



Oral Presentation Rubric: Water Pollution Mural 
 

CATEGORY  4  3  2  1  
Comprehension  Student is able to 

accurately answer 
almost all questions 
posed by classmates 
about the topic.  

Student is able to 
accurately answer 
most questions 
posed by classmates 
about the topic.  

Student is able to 
accurately answer a 
few questions posed 
by classmates about 
the topic.  

Student is unable to 
accurately answer 
questions posed by 
classmates about 
the topic.  

Enthusiasm  Facial expressions 
and body language 
generate a strong 
interest and 
enthusiasm about 
the topic in others.  

Facial expressions 
and body language 
sometimes generate 
a strong interest and 
enthusiasm about 
the topic in others.  

Facial expressions 
and body language 
are used to try to 
generate 
enthusiasm, but 
seem somewhat 
faked.  

Very little use of 
facial expressions or 
body language. Did 
not generate much 
interest in topic 
being presented.  

Collaboration with 
Peers  

Almost always 
listens to, shares 
with, and supports 
the efforts of others 
in the group. Tries to 
keep people working 
well together.  

Usually listens to, 
shares with, and 
supports the efforts 
of others in the 
group. Does not 
cause "waves" in the 
group.  

Often listens to, 
shares with, and 
supports the efforts 
of others in the group 
but sometimes is not 
a good team 
member.  

Rarely listens to, 
shares with, and 
supports the efforts 
of others in the 
group. Often is not a 
good team member.  

Content  Shows a full 
understanding of the 
topic.  

Shows a good 
understanding of the 
topic.  

Shows a good 
understanding of 
parts of the topic.  

Does not seem to 
understand the topic 
very well.  

Preparedness  Student is 
completely prepared 
and has obviously 
rehearsed.  

Student seems pretty 
prepared but might 
have needed a 
couple more 
rehearsals.  

The student is 
somewhat prepared, 
but it is clear that 
rehearsal was 
lacking.  

Student does not 
seem at all prepared 
to present.  

 
 
 
 
 
 
 
 
 
Created By: Casey B., Deana L., Joanne C., Maryann S. 
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