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EXECUTIVE SUMMARY 
 
RiverXchange is an innovative, long-term outreach project that integrates water resources topics 
with computer technology, writing, and a hands-on curriculum to meet specific, measurable 
goals. For the past three years, upper elementary grade classes in New Mexico have become 
“high tech pen pals” with upper elementary grade classes across the U.S. or world to learn about 
the geography, culture, and ecology of each other’s rivers. The curriculum includes a field 
trip/service learning project at the Rio Grande (or local river), hands-on activities from Project 
WET and the Rio Grande Bosque Education Guide, and guest presentations by local water 
resources professionals. 
 
In Spring 2010, RiverXchange provided a means for 28 fourth or fifth grade classes to explore 
The Big Water Questions in depth. The number educated was 585 students (331 New Mexico, 
254 partners) and 28 teachers (14 New Mexico, 14 partners). Each of the 14 New Mexico classes 
– seven from Albuquerque and seven from Rio Rancho – was partnered with a fourth or fifth 
grade class in another U.S. state. Together, students learned about their own local river, 
watershed and water resource issues and posted what they learned (text, photos, videos) on 
shared private wiki websites. This sharing enabled them to learn about similar water resource 
issues in a distant watershed. 
 
In total, the 2010 project required $17,800.00 in cash and $11,155.00 in in-kind 
contributions/resources. All components of the project were provided free of charge to New 
Mexico teachers. Technical support was provided free of charge to partner teachers. All 
participating teachers loved the project and most will be able to participate again in 2010-2011.  
 
This year’s highlights/innovations included:  

 Added more guest speakers 
 Created separate local field trips for Albuquerque, Rio Rancho 
 Added service learning component to field trip 
 Rotated stormwater exhibit through all New Mexico classes 
 Created wiki template for teachers 
 Scheduled all guest speakers during New Mexico teacher workshop 
 Held online wiki training for partner teachers 
 Created three online student surveys 
 Created separate online teacher surveys (New Mexico and partner) 
 Distributed U.S. Geological Survey water posters to all teachers, free of charge 
 Distributed Middle Rio Grande Stormwater Quality Team materials to all New Mexico 

classes 
 Recognized teachers’ efforts by notifying superintendents/principals 
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PROJECT DESCRIPTION 

Purpose of Project 
The goals of RiverXchange are to deepen students’ and teachers’ understanding of and 
appreciation for their local river ecosystem, motivate participants to protect local water resources 
by conserving water and keeping source water clean, and provide a high quality, high impact 
outreach opportunity for funding partners and in-kind partners. We want students to gain a 
personal connection to their own river ecosystem and a sense of pride in it, as well as a personal 
connection to another river ecosystem and the students who live near it. 
 
As organizers of children’s water festivals and other water resources outreach in Albuquerque, 
Rio Rancho and Santa Fe, we realized years ago that few New Mexico elementary teachers were 
routinely incorporating water concepts beyond specific facts required by standards and 
benchmarks. Our response was to create RiverXchange -- a long-term project that is so unique, 
we hope it will entice teachers to use water as a theme to teach standards and benchmarks 
throughout the entire school year. As with our water festivals, RiverXchange frames its outcomes 
as “guiding questions” which are known as The Big Water Questions, described below. 

The Big Water Questions 

The long-term goal of RiverXchange is that students understand these questions and can 
formulate logical, fact-based answers by the time they finish elementary school. Most questions 
were developed by children’s water festival Steering Committees from Albuquerque, Santa Fe 
and Rio Rancho. We believe that students who can synthesize water facts to understand larger 
water questions and issues will have the proper critical thinking skills and foundation for further 
discussion in middle and high school so that they will become informed citizens and voters on 
water issues. The Big Water Questions are integrated into all aspects of our water resources 
outreach projects. 
 

 Why is water so important to life? 
 How do all living things depend on 

each other? 
 What is the water cycle? 
 What is a watershed? 
 Where does my drinking water come 

from? 
 Where does my wastewater go? 

 What makes water dirty? 
 How much water does my family use 

each day? 
 Who are the other water users in our 

society? 
 Who owns our water? 
 How can I protect our water?

Background 
RiverXchange began in 2007-2008 as a pilot project of the New Mexico Water Conservation 
Alliance (NMWCA) and the National Great Rivers Research and Education Center (NGRREC), 
featuring partnerships between two fourth grade classes in Albuquerque, New Mexico, and two 
fifth grade classes in Godfrey, Illinois. Jessica Pascoe of NGRREC developed the project name, 
and coordinated activities for the classes in Illinois. Amelia White, the New Mexico coordinator, 
developed the basic curriculum, which integrates language arts, social studies, math and science 
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standards through hands-on activities to teach water resources topics. Each coordinator then 
arranged field trips bringing the classes to a video teleconferencing facility to share what they 
learned with their partner class, three times during the school year. The goal was to create an 
opportunity for teachers to learn how to utilize technology and integrate water resources topics 
into the curriculum, providing a sophisticated and fun way to motivate their students.  
 
After the pilot project, we realized that the use of live video teleconferencing would not enable 
the program to grow, so after much research, we decided to use a web-based technology called a 
wiki. This technology enabled us to overcome limitations such as the high cost, availability and 
time zone logistical problems associated with video teleconferencing. In contrast, wiki 
technology is free and accessible to anyone who has access to a computer. We also realized that a 
website format would actually be a better forum for discussion, making it easier to share pictures 
and in-depth student writing, creating a record of the learning experience for students to reflect 
on, and giving kids experience with important computer technology. So in Spring 2009, we 
updated the curriculum and new goals were established to improve students’ skills and 
confidence in the areas of communication, computer technology, organization and analysis. This 
year (year three), the curriculum remained much the same, but we focused on improving the wiki 
experience by creating a template for all wikis, and developing an online training for our partner 
teachers.  
 
For Spring 2010, we opened up the project to both fourth and fifth grades but received a much 
greater response from fifth grade teachers, probably because the curriculum aligns better with 
their science standards. Our hope continues to be that the curriculum will easily integrate into a 
teacher’s routine, especially since nearly all U.S students must now go to a computer lab every 
week or two. In addition, we hope this project will give upper elementary teachers more 
confidence to incorporate science and water topics into the curriculum. 

Financial Support and Project Management 
The New Mexico Water Conservation Alliance (NMWCA) serves as the fiscal partner for 
RiverXchange. NMWCA is a nonprofit 501(c)(3) corporation comprised of municipal and 
industrial water conservation professionals dedicated to water conservation education and 
networking.  Fundraising, design, planning and implementation of RiverXchange was carried out 
by Experiential EE, LLC, a local project management consulting firm owned by Katie Babuska. 
Amelia White (contractor to Experiential EE, LLC) and Katie Babuska co-coordinated this 
project. The project timeframe was December 1, 2009 through June 30, 2010. 
 
Major Sponsors 

 Middle Rio Grande Stormwater Quality Team 
 Southern Sandoval County Arroyo and Flood Control Authority 
 PNM 
 Lockheed Martin/Sandia National Laboratories 
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In-kind Partners 
 Albuquerque Bernalillo County Water Utility Authority 
 Bernalillo County Environmental Health 
 Bernalillo County Cooperative Extension, 4-H 
 Bernalillo County Public Works 
 City of Albuquerque Open Space 
 City of Rio Rancho 
 Friends of Rio Rancho Open Space 
 IDEAL-NM 
 Keep Rio Rancho Beautiful 
 Middle Rio Grande Stormwater Quality Team 
 New Mexico Museum of Natural History & Science 
 Sandoval County Cooperative Extension, 4-H 
 U.S. Bureau of Reclamation 

 
Major sponsors provided $17,000.00 in cash contributions. Sponsors and partners were 
recognized in many ways including on our website (www.waterfestnm.com), in presentations 
and in newspaper articles. In-kind contributions/resources from our sponsors to support New 
Mexico classes, valued at $10,236.00, were in the form of classroom guest speakers, field trip 
docents, staff training and internet software resources by IDEAL-NM, workshop space, exhibit 
loan and classroom resources. In-kind contributions/resources to support partner classes, valued 
at $1,050.00 were in the form of classroom guest speakers and field trip docents. They also 
received cash contributions of at least $800.00 from parents for field trip bus transportation.  In 
total, the 2010 project required $17,800.00 in cash and $11,286.00 in in-kind 
contributions/resources.  Cash contributions covered all costs for New Mexico teachers as well 
as technical support/training for partner teachers.  Expenses included: 

Substitute teachers for the workshop 
Bus transportation for the field trip 
Portable toilet rentals for the field trip 
Curriculum and field trip supplies and materials 
Coordination services 

Participant Selection 
This year, we opened up the project to fifth grade teachers as well as fourth, because the New 
Mexico state science standards lend themselves particularly well to our curriculum. Ultimately, 
we received far more responses from fifth grade teachers (only one New Mexico fourth grade 
teacher participated), so we our plan in 2010-2011 is to focus on fifth grade.  Participation 
included 155 students and seven teachers from Albuquerque, 176 students and seven teachers 
from Rio Rancho, and 254 partner students and 14 partner teachers participated.  In total, 585 
students and 28 teachers participated. 
 
Our partners this year were almost all teachers who had previously participated in RiverXchange, 
and a few recruited other teachers from their schools. U.S. partnerships came from Connecticut, 
Idaho, Massachusetts, North Carolina, and Virginia. These partner teachers are exceptionally  
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motivated professionals, who came to the project with significant knowledge of water resources 
topics and a willingness to participate even though we could not cover the cost of their field trip 
or provide a live workshop. 
 
Participating schools and partnerships 
 
Maggie Cordova Elementary - Rio Rancho, NM  Squadron Line Elementary - Simsbury, CT 

Maggie Cordova Elementary - Rio Rancho, NM  Parkwood Elementary - Jacksonville, NC 

Sandia Vista Elementary - Rio Rancho, NM  Parkwood Elementary - Jacksonville, NC 

Sandia Vista Elementary - Rio Rancho, NM  Parkwood Elementary - Jacksonville, NC 

Sandia Vista Elementary - Rio Rancho, NM  Dawson Elementary - Holden, MA 

Rio Rancho Elementary - Rio Rancho, NM Parkwood Elementary - Jacksonville, NC 

Rio Rancho Elementary - Rio Rancho, NM Crimson Point Elementary - Kuna, ID 

North Star Elementary - Albuquerque NM Brunson Elementary - Winston-Salem, NC 

North Star Elementary - Albuquerque NM Brunson Elementary - Winston-Salem, NC 

North Star Elementary - Albuquerque NM Brunson Elementary - Winston-Salem, NC 

North Star Elementary - Albuquerque NM Central Elementary - Simsbury, CT 

Navajo Elementary - Albuquerque NM Dawson Elementary - Holden, MA 

Navajo Elementary - Albuquerque NM Rappahannock County Elementary - Washington, VA 

Navajo Elementary - Albuquerque NM Squadron Line Elementary - Simsbury, CT 

Curriculum 
A key component of the RiverXchange project is its hands-on curriculum. It was developed to 
help students reach for deeper meaning through hands-on learning, and then demonstrate 
understanding by sharing their knowledge through a high tech pen pal partnership. Designed to 
be implemented over the course of an entire school year, the curriculum was actually 
implemented the last two years in only 14 weeks, during the spring semester. This compressed 
schedule was due to the timing of funding. 
 
The curriculum uses water – and specifically the local river -- as a theme to teach curriculum 
standards and benchmarks in science, social studies and language arts through computer 
technology. Many elementary teachers think of water as a science topic only and do not integrate 
water topics in other core subjects. RiverXchange shows teachers how easy and fun it is to use 
water as a theme and also satisfy multiple teaching requirements at the same time. From our 
perspective, the local river/watershed offers a logical and interesting focal point for learning 
about key water resources issues. 
 
Through the curriculum, students examine many aspects of their river through hands-on 
activities in the classroom and a field trip to the local river or tributary. Each class shares what 
they are learning with their new pen pal class every week or two via a private wiki which can be 
edited by either class. Through RiverXchange, students take pride in sharing their knowledge of 
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their local ecosystem, and learn from their peers about another river ecosystem. Comparing the 
two (usually very different) places gives students a broader understanding of the importance of a 
river ecosystem to human and other life. Students gain the unique opportunity to share personal 
experiences and ask questions about a distant place. Teachers feel this kind of personal 
connection is a big deal for kids – many of whom have never traveled beyond their city limits. 
 
The basic year-long curriculum was developed in 2007-2008, with some modifications made 
each year. The curriculum is divided into three units.  Each unit incorporates our outcomes in the 
form of The Big Water Questions, as shown below: 
 
Unit 1:  Understanding a Watershed 

 What is a watershed? 
 Where is my watershed? 
 What is the water cycle? 
 What makes water dirty? 
 How can I protect our water? 

 
Unit 2:  Human Connections to the River 

 Where does our drinking water come from? 
 Where does our wastewater go? 
 Who are the other water users in our society? 
 Who owns our water? 
 How much water does my family use each day? 
 How can I protect our water? 

 
Unit 3:  River Ecosystem 

 Why is water so important to life? 
 How do all living things depend on each other? 
 Who are the other water users in our society? 
 How can I protect our water? 

 
The hands-on activities in the curriculum come from Project WET’s Curriculum and Activity 
Guide and Discover a Watershed: The Watershed Manager Educators’ Guide, and from the Rio 
Grande Bosque Education Guide, published by the New Mexico Museum of Natural History and 
the Rio Grande Nature Center/State Parks. All activities are correlated to specific New Mexico 
state standards and benchmarks for science, social studies and/or mathematics. Also, all activities 
-- because they involve students posting written information on the wiki -- address the language 
arts standards for writing. Teachers also have the option to address the oral communication 
standards such as “demonstrating competence in speaking to convey information” by having 
students do videos, podcasts, or live webcam sessions. For the complete RiverXchange 
Curriculum, including the New Mexico Standards and Benchmarks addressed by the 
activities, see Appendix 1. 
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Field Trip/Service Learning Project 
We require that all classes go on at least one field trip to their local river.  For New Mexico 
classes, we also incorporated a service learning component this year, but this was optional for 
partner classes.  We coordinated separate field trips for Albuquerque and Rio Rancho students, 
primarily to help Rio Rancho students understand and appreciate their own stretch of the Rio 
Grande. 
 
Albuquerque students were taken to Candelaria Farms, which is operated by the City of 
Albuquerque’s Open Space program. Located just north of the Rio Grande Nature Center, this 
amazing piece of undeveloped land in the middle of the city serves both as wildlife habitat and a 
shrub nursery. Each class spent about four hours at the site where their service learning project 
was to transplant seedlings into larger containers for eventual planting in the bosque. Students 
walked to nearby ponds to look for creatures living in the bosque, and learned how important the 
bosque is to wildlife. 
 

  
 

 Navajo Elementary students re-pot native Golden Currant seedlings at Candelaria Farms. 

 
Rio Rancho students were taken to Willow Creek Open Space in Rio Rancho. Outreach 
educators from the City of Rio Rancho, Keep Rio Rancho Beautiful, and Friends of Rio Rancho 
Open Space served as docents. Located off Route 528 in the Willow Creek subdivision, this 
beautiful public area is relatively unknown to city residents. Each class spent about four hours at 
the site where their service learning project was to create and throw seed balls as part of a native 
plant re-population program. Students were taken on a hike near the river to observe wildlife, and 
learned about the importance of the bosque to wildlife. They also visited a groundwater 
monitoring well where they learned about the data being collected and how groundwater rises 
and falls. We asked teachers to point out the large stormwater ditch/arroyo that follows the road 
off Route 528 to this open space site, and talk about how pollution ends up in the river. 
RiverXchange received some good public exposure through two newspaper stories (Albuquerque 
Journal 5/8/10, and Rio Rancho Observer 5/12/10) about the Rio Rancho students' field trip, 
although the Journal incorrectly reported the project's sponsors. 
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Guest Speakers 
Teachers are strongly encouraged to invite guest speakers into the classroom to help carry out the 
curriculum. Throughout the curriculum, a teacher has the option in many cases of doing a hands-
on activity with students herself/himself, or inviting a guest speaker to the classroom to present 
the activity.  All New Mexico teachers took advantage of all guest speakers, which they said 
really helped to minimize their work load and reduce stress.  Guest speakers -- usually water 
resources professionals -- often introduced technical information that was completely new to the 
teacher. In other words, teachers learned a lot, too!  See Appendix 2 for a list of all guest 
speakers for New Mexico teachers. We did not assist partner teachers with finding guest 
speakers but we did provide them with names of organizations in any state that may be able to 
assist.  See below for student comments. Spelling and punctuation are unedited/original. 
 

  
 

Anthony Chavez (Bernalillo County Public Works, left) and Joe Alderete (U.S. Bureau of Reclamation, right) help 
students in Albuquerque and Rio Rancho learn about nonpoint source pollution. 
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Today in class a guest speaker came and we learned about water pollution. Water can be 
contaminated with a lot of things, like gases, trash, and even dirt. Farmers who put 
pesticides on their crops are polluting the water. When it rains, the runoff picks up the 
pesticides and carries them into the river. People who are too lazy to get the oil changed 
properly in their car, often put the oil down the storm drain, which really does not go to the 
waste water treatment plant. It leads to the river, where all the pollution goes that is put 
down the storm drain. Like people who litter, for instance. Your friend throws a candy 
wrapper on to the ground, and where does it go, you ask? Why to the river, of course! 
Everything that is on the ground eventually goes into the river. Dog waste, which lots of 
people think is good for the soil, is really not, because they're carnivores. So, those people 
don't bother to pick up dog waste, and it goes into the river. To sum it all up, we must all try 
to protect our water. -- Melissa, Grade 5, Winston-Salem, NC 

 
Yesterday we had somebody come in and talk about the Rio Grande water shed.  The guest 
speaker had a model of a town with rivers and forests.  Everyone got salt shakers.  Some had 
sand, while others had substances that we were pretending to use as fertilizers and bug 
repellent.  Someone had a little bottle filled with muddy water.  We pretended that was the oil 
from the cars.  Then we dumped all of those things where they would be in real life.  The land 
was so dirty!  Then we squirted the town with water to make it rain.  The water made the 
fertilizers, sand, etc. flow into the river.  You wouldn't believe how polluted the river was! 
 Then, we tried again with less of the fertilizers, bug repellent, sand, and oil.  It was amazing 
how just a little bit could make such a big difference.  The presentation was called, "Why the 
River Runs Brown".  We also learned some definitions.  Do you know what you call it if it 
doesn't rain for a long time and then it starts raining again?  The first rain after a while is 
called the First Flush.  We also learned about how we could help the environment (taking 
shorter showers, etc.) - Mason, Grade 5, Albuquerque, NM 
 
I learned about our water shed yesterday. I learned that most people produce so much 
 fertilizer, pesticides and oil in between rainfalls (witch aren't often) that it greatly pollutes 
the lakes, rivers, ext. and that after the first flush the pollution goes to about 3/4 of the 
original pollution, and after the second flush there is about 1/4 the original pollution.  I also 
learned that we are trying to cut down on the pollution problem. -- Chris, Grade 5, 
Albuquerque, NM 

 
Stormwater Exhibit Rotation 
One of our new sponsors, the Middle Rio Grande Stormwater Quality Team, owns a large (8’x8’) 
portable exhibit about stormwater and what the public can do to help keep the Rio Grande clean.  
We coordinated with New Mexico teachers to rotate the exhibit through each school for about 
two weeks at a time.  The exhibit was displayed in a school lobby, library, hallway, cafeteria 
stage and an unused classroom.  In all cases, we set up the exhibit the same day we met with 
participating RiverXchange classes to talk about the exhibit.  We shared that our hope was that 
students would become “stormwater ambassadors” at the school. 
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Teachers were encouraged to use the exhibit in any way they wanted.  While most teachers said 
they did not have the time to do something special, teachers at Maggie Cordova Elementary in 
Rio Rancho created an incredible learning opportunity for their RiverXchange students as well as 
their entire school.  Students were divided into groups of four or five with the task to write a 
short skit about what they learned.  Costumes were fashioned out of ordinary materials.  The 
small groups then performed their skit for all other classes at the school.  With 1,000 students in 
this school, it took over two weeks to finish the job! 
 
In addition, New Mexico teachers were provided with graphs about pollution in the Rio Grande 
which show gross floatables and sources of e. coli, and they were strongly encouraged to view 
Keep the Rio Grand video clips on the Middle Rio Grande Stormwater Quality Team’s website 
(http://www.keeptheriogrand.org/downloads.htm). 
 

 

   
 

  Maggie Cordova Elementary students perform their stormwater skit for another class. 

Teacher Professional Development Workshop 
RiverXchange kicked off this year with two teacher workshops:  January 29 for Rio Rancho 
teachers and February 4 for Albuquerque teachers. The workshops included training on how to 
implement the activities in the curriculum, and how to create and manage a class wiki. We also 
collected signed permission forms which gave parents information about the project to help them 
decide whether to allow students to participate. For New Mexico teachers, all aspects of this 
project (including substitute teachers for the workshop day, workshop materials, guest speakers, 
field trip bus transportation, and on-going technical support) were provided free of charge. 
 
At the workshop, New Mexico teachers were introduced to the curriculum and guest speakers. 
They had the opportunity to try out some of the Project WET activities in the curriculum, and 
received the Project WET Curriculum and Activity Guide. Guest speakers from various agencies 
in Bernalillo and Sandoval Counties were on hand to schedule classroom presentations on 
drinking water, wastewater, water quality and historic uses of the river.  Albuquerque teachers 
met with the Albuquerque Open Space Education Coordinator to schedule their service learning 
field trip to Candelaria Farms, near the Rio Grande. Rio Rancho teachers met with educators 
from the City of Rio Rancho and Keep Rio Rancho Beautiful to schedule their service learning 
field trip to Willow Creek Trail, a City of Rio Rancho Open Space property on the Rio Grande. 
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Albuquerque and Rio Rancho teachers learn the wiki technology at our teacher workshops. 
 
Wiki Technology 
One of the most important aspects of this project was teaching teachers how to how to use the 
wiki technology. A wiki enables users to edit any page or to create new pages within the wiki 
web site, as opposed to a blog, which is simply one page consisting of posts organized 
chronologically. We chose PBwiki as our web-based communication network because it offers 
excellent technical support, plenty of storage space (an important consideration when uploading 
graphics, photos and video clips), and the option of deciding who gets access to the wiki and 
what level of access. 
 
Prior to the workshop date, all teachers were introduced to the RiverXchange teacher wiki, which 
was created to serve as the chief communication tool between project coordinators and 
participating teachers. It contains important documents, instructions, curriculum and hands-on 
activity lesson plans, as well as serving as a template for all teacher wikis. It also saves 
coordinators a lot of effort (compared to emailing) because teachers are automatically notified 
when we make changes to the site. 
 
At the teacher workshop, New Mexico teachers learned how to use PBWiki by creating their 
own class wiki. Coordinators showed teachers how to organize their site, starting with a main 
page and adding links to pages for each activity in the curriculum, as well as a page about 
appropriate wiki behavior for students. Next, teachers learned how to manage access to their 
private wikis by creating accounts for students as writers, and adding parents and administrators 
as readers. Then each teacher created links on the sidebar to individual pages for each student, 
where they would write about their learning experiences and directly communicate with a partner 
in the other class. By the end of the day, New Mexico teachers invited their partner teachers onto 
their class wiki. From that point forward, we provided technical support to all teachers, making 
sure that each teacher was able to do the essential tasks, such as creating student pages and 
uploading photos. In addition, we encouraged all teachers to solicit technical assistance from 
their school’s computer/IT coordinator by adding this individual to the approved list of wiki 
users. 
 
Online Partner Training 
One of the challenges we have faced since adopting the wiki format is providing adequate 
training for our partner teachers. While they are exceptionally motivated teachers, it is difficult 
for any of us to learn a new technology. This year, we enlisted the assistance of IDEAL-NM, a 
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joint program of the New Mexico Public Education and Higher Education Departments that 
provides eLearning services to New Mexico PK-12 schools, higher education institutions, and 
government agencies. In December, we attended a short course at their facility to learn how to 
use Blackboard, SoftChalk and Wimba Classroom, and they agreed to provide us a portal to use 
these technologies. 
 
We used Wimba Classroom, a virtual classroom environment similar to web teleconferencing, to 
hold an online training where partner teachers could log in at an appointed time to participate in 
a live discussion and demonstration of the basic wiki procedures. Through this technology, 
participants can see and hear the presenter in a video module, see the presenter's computer screen 
as they demonstrate procedures, and communicate with the presenter to ask questions. 
Participants can also be seen and heard by the presenter if they have a webcam; otherwise, they 
can talk with the presenter by dialing in to the software from their telephone, or chat in a text 
window.  With the Wimba Classroom open in one window, we asked teachers to have another 
window open with their own wiki, so that they could try out the procedures as we demonstrated 
them. Teachers who had previously participated in RiverXchange told us that the training did 
help them understand the wiki technology better. 
 
Although the online training was much better than what we were able to offer in 2009, online 
communication was somewhat awkward, especially with a large group of participants logged on 
at once. Next year, we may try to hold more than one training session – perhaps one main session 
for all partner teachers, then a follow-up session for each participating school. We hope that these 
follow-up sessions will give teachers the opportunity to see the procedures more than once and to 
ask further questions in a smaller-group format. We also plan to mail a package of written 
instructions to teachers. 

Teacher Participation 
While we asked and hoped that all teachers would follow the entire curriculum, we knew that the 
year-long curriculum would be difficult to implement in just 14 weeks, especially during the 
spring semester which typically includes large interruptions (e.g., snow days, spring break, state 
testing). As with last year’s program, this short time frame was due to the timing of the funding, 
which became available in December 2009.  In fact, the only teacher criticism of RiverXchange 
has been that it is very difficult to carry out in 14 weeks/semester. Coordinators spent many 
hours providing technical assistance by email or telephone, resulting in a greater overall success 
rate with the wikis – over 70% of teachers had a moderate to high level of activity on the wiki. 
The great news is that 100% of New Mexico classes went on the field trip, scheduled all the 
available guest speakers, and posted at least some information on the wiki. Our vision for the 
future is that individual teachers will participate in the program year after year, gaining expertise 
with the technology and the subject so that they are able to offer an increasingly richer 
experience to their students.  
 
This year we created a template for each wiki, based on what worked best for teachers last year. 
On the main page, there are links to a page for each activity, where teachers could post photos 
and commentary about what they did. On the sidebar, there are links to each student's page, 
where they wrote about what they learned from the activities. Each student was assigned to a 
specific partner, so they could read and comment on each other's pages. For examples of these 
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class wiki pages, see Appendix 3. 
 
There were many challenges that prevented teachers in different situations from fully utilizing 
the curriculum and the wikis. Since the project occurred during the spring semester, when 
standards-based assessments (SBA) take up two or three weeks of time, many teachers simply 
could not find enough time to do all the activities.  Many of our partners in other parts of the 
U.S. missed a week or more of school due to severe weather and school closings.  As before, we 
observed varying levels of participation, ranging from teachers who completed and documented 
nearly all the activities, to those who updated the wiki only a few times. About 30% of the wikis 
show that both partners were highly active, with lots of information and student writing posted. 
On about 50% of the wikis, one partner was more active than the other, and only about 20% of 
wikis show minimal activity by either partner. From regular conversations with teachers, we 
know in most cases they actually implemented the hands-on portion of the curriculum, but 
struggled with technological difficulties or lack of time to get students into the computer lab. 

EVALUATION 
Another key component of the RiverXchange project is its specific, measurable goals.  First, we 
want students to be able to synthesize what they have learned in each unit.  Second, we want 
students to understand and be able to formulate logical answers to The Big Water Questions.  
These outcomes are difficult to measure but we think we are moving closer than ever.  In 
addition to reviewing individual student writing on each class wiki, this year we added three 
online student surveys and separate online teacher surveys (New Mexico and partner). 

Student Surveys 
We created three student surveys – one for each unit – that included fun activities followed by a 
quiz.  See Appendix 4 for a computer screen shot of each survey.  Unfortunately, we were not 
able to customize these surveys to distinguish between answers from New Mexico students and 
partner students.  Answers in red are the correct answer. 
 
Survey Results:  Unit 1 

1. What is a watershed? 
A shed in the back of your house where you keep your water.  9.1% 
A lake or a river. 19.3% 
An area of land that drains to a river or lake. 71.6% 

2. What is the name of your watershed? 
Answers varied 

3. Where does your river start (headwaters) and end (delta or mouth)? 
Answers varied 

4. How much precipitation does your area receive each year? 
Less than 10 inches. 30.3% 
11-30 inches. 29.2% 
31-50 inches. 30.3% 
51-70 inches. 6.7% 
More than 70 inches. 3.4% 
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5. How can YOU protect your water from pollution? (mark all correct answers - there 

may be more than one!) 
Pick up trash. 93.3% 
Never throw anything down the storm drains. 8.9% 
Pick up dog poop. 82.2% 
Flush medicines down the toilet. 5.6% 
Take oil to be recycled instead of dumping it on the ground. 86.7% 
Use extra fertilizers and pesticides right before it's going to rain. 10.0% 
Take your car to a car wash instead of washing it at home. 32.2% 
If your car is leaking fluids, just wash them off the driveway into the gutter. 22.2% 
 

Student Survey:  Unit 2 
1. From what source(s) does your community pump its drinking water? (mark all 

correct answers - there may be more than one!) 
 Glaciers and icebergs 8.1% 
 Aquifer (ground water) 70.3% 
 Ocean 10.8% 
 Lake(s) 54.1% 
 River(s) 73.0% 
 Clouds 10.8% 

2. How can you conserve our precious drinking water? (mark all correct answers - 
there may be more than one!) 

 Drink less water 13.9% 
 Take shorter showers 91.7% 
 Drink bottled water, soda or juice instead 22.2% 
 Water plants when it is cool so less evaporates 16.7% 
 Fix leaks in your faucets, toilets, and outdoor water pipes 83.3% 
 Turn off the water when brushing your teeth 86.1% 

3. Where does your household waste water go, after it goes down the drain in your 
house? 

 Into the storm drains. 8.1% 
 Straight into the river or the ocean. 16.2% 
 To a sewage treatment plant. 54.1% 
 To a septic system (could also be correct) 18.9% 
 It evaporates. 2.7% 

4. Which water rights rule applies in your area? 
 Riparian Rights – people who own land bordering a water source get to use that water  
 however they choose.  75.7% 
 Prior Appropriation (first in time, first in right) – whoever was using the water first  
 has first rights to the available water 24.3% 
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5. Who (or what) are the other water users in our society, besides people's homes? 
(mark all correct answers - there may be more than one!) 

 Wildlife and plants. 70.3% 
 Swimming pools and playing fields. 62.2% 
 Factories, power plants and mines. 56.8% 
 Farmers. 78.4% 
 Hospitals. 59.5% 
 Schools. 59.5% 

6. If you did the activity Every Drop Counts, how many gallons of water did you use 
on the day you had the biggest water use? 
Responses varied. 
 

Student Survey:  Unit 3 
1. How are river ecosystems important to humans? (mark all correct answers - there 

may be more than one!) 
Humans use rivers for agriculture and/or transportation. 87.5% 
If our river ecosystem is polluted, we won't be able to go swimming in the river. 41.7% 
If our river ecosystem is healthy, it is better for fishing and for our drinking water. 83.3% 
They don't matter - we don't really need the river for anything. 8.3% 

2. What are some ways to tell how healthy a river is? (mark all correct answers - there 
may be more than one!) 

If the river is full of dirt, it is NOT healthy. 58.3% 
If there are bugs in it, it is NOT healthy. 4.2% 
If there are lots of different kinds of water bugs, it IS healthy - certain types of bugs  
can't live with pollution. 79.2% 
If there are lots of different animals and plants (especially native species) living in 
and around the river, it IS healthy. 75.0% 
Even if the river looks clean and smells ok, it might still not be healthy, because there  
are some kinds of pollution we can't see or smell. 75.0% 

3. Why are aquatic insects (water bugs) important to the river's food web? 
Lots of other animals feed on them, either in their larval or adult form. 95.8% 
They are not important, they are pests and make the river gross. 0.0% 
Plants eat them. 4.2% 

4. Name three of the most important animals or plants in your area that depend on 
your river, and describe how each one needs the river to live. 
Responses varied.  Examples: 

Some animals, macroinverterbates and other organisms need clean water to live. The 
water needs to be clean because intolerant macroinvertabrates such as Mayflies, 
stoneflies and caddiesflies. They need clean water to survive. 
 
Fish need to be able to swim and drink the water. trees need the water from the river 
or our forest will look like a desert and that means less oxagen for us. and all so the 
animals can live there. 
 
Silvery minnow -- needs clean river water. porcupine -- needs Bosque. Bosque needs 
the river. cottonwood -- needs river water/flooding. 
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5. Name three things that are different between your river's ecosystem and your 
partners' river ecosystem. 

Responses varied.  Examples:  
Mines in North Carolina and hers is in New Mexico. They have different animals, 
insects and other organisms. They get less rain than we do and their climate is warm 
and dry. 
 
We have cottonwoods. They have other trees. The Rio Grande is long but is isn't very 
wide. Their river is really wide. The Rio Grande ecosystem where we live does not 
have crayfish. 

Teacher Surveys 
We created one survey but were able to have New Mexico teachers and partner teachers answer 
it separately.  This way, we were able to understand differences among the two groups. 
 
Teacher Survey Questions 

1. What was the most valuable part of RiverXchange for you and your students? 
2. How important/valuable was the pen-pal component of the project to your students' 

learning experience? 
a. Not very important b.   Fairly valuable c.    Extremely valuable 

3. Frequency of communication: 
a. Not at all b.    Not very much c.    Fairly often d.    Very often 

4. How much did your students post on the wiki?  
5. How much did you hear from your partners?  
6. What barriers or difficulties did you encounter in implementing this project (i.e. 

classroom time, computer time, funding, your technical comfort level)? 
7. What was the impact of the field trip on student learning? 
8. What was the impact of the guest speakers who visited your classroom? 
9. What else could RiverXchange coordinators do to help teachers succeed with the project? 
10. What would you do differently next time, or what advice would you give teachers who 

are new to this project? 
 
Survey Results 
New Mexico teachers 

 Guest speakers, water resources topics, pen pal component, field trip all very valuable 
 Project was really fun for teacher and students 
 Semester time frame was difficult 
 Computer lab time was difficult 
 Technology learning curve was a bit of a challenge to some 

Partner teachers 
 Pen pal, technology very valuable 
 Really fun for teacher and students 
 Computer time was difficult 
 Semester time frame was difficult 
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Wiki Content Review 
As described in the Teacher Participation section of this report, classes varied in the amount of 
writing/postings.  This relates to the amount of time they spent in the computer lab.  In a few 
cases, teachers used RiverXchange writing time as homework, so students worked from home 
and from school.  We noticed some frustration if one class wrote a lot while the partner class 
wrote very little.  Clearly, the more often students communicated on the wiki, the more fun they 
seemed to have.  We learned that the pen pal component was valuable for a class even if the 
partner class didn’t post very often or at all, because the more active class gained more skills 
overall and could read and comment on each other’s writing. 
 
Overall, students did an excellent job explaining what they learned.  Students with stronger 
writing skills often “graduated” to incorporating graphs and photos, while students with weaker 
writing skills spent most of their computer lab time doing basic writing.  Some teachers required 
their students to edit their writing before posting, but most teachers had their students complete a 
writing task and move on to the next one. 
 
We have learned from teachers that the lack of student posting does not mean that no learning or 
participation in the project took place.  On the contrary, teachers loved this project but admitted 
that adequate computer time and the demanding curriculum were difficult to accomplish.  Even 
so, almost all of them told us they want to participate again next year! 
 
Student Writing 
RiverXchange utilizes web-based technology to provide an immediate and on-going 
communication link between project coordinators, teachers and students.  The project is able to 
show impact because students regularly write about what they are learning.  Students’ comments 
(examples below) reveal their understanding of many issues, including our project outcomes 
(The Big Water Questions).  These broad questions purposefully require students to synthesize 
everything they know in order to answer them.  Spelling and punctuation are unedited/original. 
 

I learned where all of the "brown stinky stuff" and the "yellow liquid" go (after the toilet). 
First it goes through a thing that separates the big stuff from the little stuff. Then it goes to a 
tank that separates water from sludge. Then the sludge goes to a separate tank were microbes 
eat most of the sludge and produce methane gas (farts) that can create electricity. the rest of 
the sludge goes to the landfill. The water goes to a chlorine tank then into the river. – Kyle, 
Grade 5, Albuquerque, NM  
 
So just remember so you can be able to have enough water for everyone to have some to use, 
you have to use not to much or to little you have to use the exact amount of water. So that is 
what I learned while playing Pass The Jug –Jessica, Grade 5, Albuquerque, NM 
 
Yesterday(3-1-10), we had a guest speaker come into our room and talk to us about 
watersheds. A watershed is a piece of land in which snow melt and rain drain into a stream, 
channel, river, or other body of water. They told us that because of this, pollutants (mainly 
pesticides)  get washed up into the river. Then, they showed us a model that looked somewhat 
like Albuquerque. They they gave us salt shakers filled with a colored powder ( I suspected it 
was Kool-aide) , and told us to sprinkle them onto the model. These represented  the 
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pesticides, waste, loose dirt, and oil on the ground. Then, they gave us spray bottles, and told 
us to squirt the model, pretending to rain (this was the watershed) . All the powder drained 
into the river, turning it a red- brown color. The guest speaker told us that this was what 
happened to the Rio Grande, during the first rain of the monsoon season. How horrible to 
learn that were polluting are river!!! Especially when its our drinking water! -- Megan, 
Grade 5, Albuquerque NM 
The other day I learned that our river is three times over polluted than any river should be. 
That is why our state should be more aware of their actions like picking up after their dogs, 
and pick up trash that's near them…So I hope at least some people can learn and realize 
what I have so they could pass it on and we'll have a cleaner and nice river to look at instead 
of a river full of trash…it would be nice to have people take responseability for their actions 
–Kristin, Grade 5, Albuquerque, NM 

 

I have never been to the river and I am really excited to go on our field trip. I have only 
driven past it on my way to the West Side. –Julia, Grade 5, Albuquerque, NM 
 

Today in class a guest speaker came and we learned about water pollution. Water can be 
contaminated with a lot of things, like gases, trash, and even dirt. Farmers who put pesticides 
on their crops are polluting the water. When it rains, the runoff picks up the pesticides and 
carries them into the river. People who are too lazy to get the oil changed properly in their 
car, often put the oil down the storm drain, which really does not go to the waste water 
treatment plant. It leads to the river, where all the pollution goes that is put down the storm 
drain. Like people who litter, for instance. Your friend throws a candy wrapper on to the 
ground, and where does it go, you ask? Why to the river, of course! Everything that is on the 
ground eventually goes into the river. Dog waste, which lots of people think is good for the 
soil, is really not, because they're carnivores. So, those people don't bother to pick up dog 
waste, and it goes into the river. To sum it all up, we must all try to protect our water. -- 
Melissa, Grade 5, Winston-Salem, NC 
 

How does the  water cycle relate to weather? Rain falling is part of the water cycle and the 
amount of rain changes the amount of water in the Rio Grande and that changes the speed of 
the water. Speeds of the water and when: in the spring the water goes pretty fast because of 
the snow mealting and water rushing into the river, in the winter it goes really slow and is 
less full because it is so cold that it rarely rains,during the monsoon season it goes really fast 
because we get a tonof flash floods. If you are wondering what a flash flood is it is when it 
rains really hard for about five to ten minuets and we get at least one inch of rain. Do you 
guys get flash floods? Most of the wast water in new Mexico which is pee and poop goes to a 
treatment plant and gets cleaned then sent to 3 places: 1 to golf courses,2 the cemetery, and 3 
the Rio Grande And there be more in the future. -- Jared, Grade 5, Rio Rancho, NM 
 

In science class, we've been talking about water rights.  There are two ways that we stuided 
that water could  be shared.  One way is called the Riparian Rights or Common-Law 
Doctrine.  This rule states that the first person to live on property with water on it, can use as 
much as they want, but they must prove that they have a good reason to use the water.  I think 
that this rule is reasonably fair.  I think this because I do think that if you have a good reason 
to use the water like to suport a family or farm, I believe that that would be fair.  The second 
rule is called the Prior Appropriation Doctrine.  This rule states that who ever moves on to a 
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porperty with water first, no matter what their perpouse is, they can use as much water as 
they want.  I think that this rule is unfair because if a greedy person moves on to a property 
first, and uses all of the water up for no good reason, all of that water will be wasted, giving 
other people who move there no water when they might really need it.  This is also why I think 
it is important to save the 3% of drinkable water on our planet. -- Benjamin, Grade 4, 
Holden, MA 

TEACHER RECOGNITION 
We acknowledged the exceptional commitment made by our teachers by sending a letter to the 
associate superintendent in each New Mexico school district and to the principals at our partner 
schools (with copies to teachers).  We emphasized that RiverXchange teachers provide their 
students with a gifted education by participating in this project, and we commended the 
principals at these schools for allowing their teachers to take on such a big commitment.  All 
teachers received a set of U.S. Geological Survey water posters (free of charge) and a certificate 
of participation.  New Mexico teachers also received promotional materials from the Middle Rio 
Grande Stormwater Quality Team. 

TAKING IT TO THE NEXT LEVEL 
RiverXchange offers teachers the opportunity to integrate water resources issues on a level that 
works for them.  For some teachers, RiverXchange provided a little extra push that motivated 
them to do something really special to explore in depth these and other environmental issues.  
Rachael Helfrick and Heather Larson, our partner teachers at Dawson Elementary (Holden, 
Massachusetts), who were partnered with Sandia Vista Elementary and Navajo Elementary in 
New Mexico, were inspired to organize a school-based children’s water festival where students 
presented activities to over 300 of their schoolmates and parents at several stations. Spelling and 
punctuation are unedited/original. 
 

On Thursday, April 15th, we had the Water Festival. I was at Tributary Role Play with Reilly 
and Matt F. People came and we told them about flooding, tributaries, and pollution. There 
were other stations, too. There were the Water Olympics, Water Cycle Bracelets, and many 
more. After most of the people left, we went and did some of the stations. Jepardy was most 
people's favorite. The Water Cycle Bracelets had different color beads that stood for 
differentparts of the water cycle. Evan had his own display about how the Great Sphinx 
eroded and how we could reduce the erosion. The Water Festival was really fun, and we had 
written stories about the life of a water droplet for it. We had to give the water droplet a 
personality, so a lot of personification (When you give something human-like qualities)was 
used. I had a lot of fun, and I hope my classmates did, too. It's important to raise awareness 
of wasting water. -- Wendy, Grade 4, Holden, MA 
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NEXT STEPS 
1. We hope to secure funding for 40-50 partnerships:  10 in Santa Fe County, 15-20 in 

Albuquerque, 15-20 in Rio Rancho.  To date, we have funding from these organizations: 
U.S. Bureau of Reclamation (15 partnerships) 
Santa Fe County (10 partnerships secured for each of two years) 
Middle Rio Grande Stormwater Quality Team (10 Albuquerque partnerships) 

The Southern Sandoval County Arroyo and Flood Control Authority (SSCAFCA) will 
issue a Request for Proposal in the next few months. We will submit a proposal with the 
hope of securing funding for another 10-15 partnerships. 

2. We will target our marketing to fifth grade teachers, and we will recruit all teachers by 
August so that the project can kick off in early September and run throughout the entire 
school year. 

3. We will look for new ideas for the field trip and service learning projects, to reduce the 
field trip burden/load on any one docent. 

4. We will expand the guest speaker pool, to prevent overload on our current pool of guest 
speakers. 

5. We will add the option of non-Project WET activities to the curriculum, so that we are 
better able to include teachers who have not already attended a Project WET workshop. 

6. We will create full class wikis for all teachers prior to the teacher workshop.  This will 
reduce the amount of time and technical demands on teachers, allowing us more time to 
make sure they understand how to do the important basic wiki tasks. 

7. We plan to provide improved technical support for all teachers, including a package of 
written instructions on basic wiki procedures. 

8. We will encourage our funders to add the RiverXchange website link 
(http://www.waterfestnm.com/teachers/curriculum/riverxchange.php) to their websites. 

9. We will look into expanding classroom resources about stormwater and water quality, 
such as DVDs and exhibits. 

10. We will look into ways to provide more support for partner classes, such as funding to 
cover the cost of their field trip transportation. 
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APPENDIX 1:  CURRICULUM 
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APPENDIX 2:  GUEST SPEAKERS 
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APPENDIX 3:  SAMPLE CLASS WIKI PAGES 
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APPENDIX 4:  STUDENT SURVEYS 
 
Unit 1 
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Unit 2 
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Unit 3 
 

 


