
Students (9-12) as Informal STEM Educators;   

Conveying Basic Environmental Education to Homeowners 
within the Chesapeake Bay  

This Pathways project seeks to (1) test students as informal educators, (2) equip students to 

carry STEM messages, and (3) educate a hard-to-reach adult population. 

A. PROJECT RETIONALE 

1. Primary Project Goals 

Given 31 years of widespread investment by multiple federal, state, and local agencies; community 

partners; and local school systems a greater improvement in Chesapeake Bay water quality might be 

expected. However one large group of stakeholders have not been as engaged in protection measures as 

they could be. Individual homeowners have the potential to make or break the measures established by 

lawmakers and other knowledgeable officials. Dispersed across 64,000 square miles, employed in a wide 

array of professions, and in possession of a range of ecological knowledge homeowners can prove hard to 

educate. Since children within the Bay watershed are obligated to receive science education specific to the 

Bay water quality they might be the key to educating, reminding, and re-training homeowners in 

practices supportive of Bay water quality.  This proposal seeks to demonstrate investment in school 

children’s education can be multiplied by having them engage in informal educational activities with 

their guardians. Using established lesson plans and projects, students will ask for parental feedback for 

selected Bay science projects; receiving proofreading assistance with projects and simultaneously 

educating their guardians. Parent/guardians will be “tested” on improved understanding of watershed 

ecology such as typical water quality indicators, land use principles, fertilizer and pesticide use, 

implications and indicators of wildlife populations, and storm water runoff processes. This work will 

inform future projects seeking to deploy the child-as-educator/motivator to move guardians into active 

stewardship of Bay water quality through local action. Future anticipated actions include native tree 

planting, reduction in fertilizer or pesticide use, and onsite stormwater retention. 

2. Project foci  

Student-educators attending institutions within 

Montgomery County, Maryland represent a 

wide-ranging variety of student populations; 

students receiving reduced-free lunches, have 

English as a second language, from all 

demographic groups (see Fig. 1 & 2). These 

students will be the informal educators; 

writing and speaking about their projects such 

that their guardians will be able to 

understanding ecological STEM lessons. 

Students will be armed with knowledge to 

answer questions; able to direct informal 

learning and correct misconceptions. The 

target audience will be the students’ parents 

Figure 1. Students receiving Free and Reduced-Price 

Meals at the End of October since 2000 
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and guardians. The parents will represent all the demographic characteristics of the educator-students. 

As of October 14, 2014 the students of Montgomery County, Maryland represent Asian, White Non-

Hispanic, Hispanic, and African 

American groups1. They represent an 

array of income levels, parent education 

levels, and languages spoken at home. 

Student-educators will develop and test 

science communication skills. The 

guardian-audience for the project will 

gain an improved working knowledge 

of Bay ecology and the role of 

watershed residents in protecting 

natural resources. 
 

3. Both student-educators and 

guardian-audience members will 

contribute to informal STEM education. 

Current research suggests children are 

highly effective transmitters of 

ecological and environmental 

information. Children are uniquely positioned to motivate their guardians to update and change 

outmoded behaviors in favor of more scientifically-sound approaches to residential habits. However 

evidence is more antidotal rather than conclusive.  
 

4. During high school there appears to be a combination of factors creating a distance between 

guardians and their children’s education. Themes in educational circles emphasize students’ need for 

self-actualization; designed to permit independence and excellence in academic pursuits while 

countering the paralyzing effects of “helicopter” parents2. Children are encouraged to do their own work, 

turn to appropriate sources for knowledge, and find ways to represent their needs in the school 

environment. Simultaneously interest in putting together large events designed to share specifics of 

school work with parents appear to have declined. Science fairs, a traditional mechanism for transmitting 

science knowledge between students-parents-and schools, are deemed on the decline3.  
 

5. As the residential custodians for urban and suburban residential units parent-guardians need to be 

more engaged in issues of ecological stewardship. Perhaps less supervised or regulated than agriculture 

and other businesses residential management is in the hands of potentially ill-informed hard-to-reach 

adults.  

 

6. Not Applicable - No prior NSF support 

                                                           
1 Montgomery County Public Schools (October 14, 2014) Update on Enrollment and Capital 
Improvements Program. Board of Education Meeting. Presentation given from Carver Building, Rockville, 
Maryland. 
2 Lewis, JD. “Scores on self-actualization for gifted junior high students” Psychological Reports 79(1996): 59-
64. 
3 Harmon, Amy “It May Be a Sputnik Moment, but Science Fairs are Lagging” New York Times February 5, 
2011: A1. 

Figure 2. Montgomery County Public School Race-

Ethnicity Composition 2014-15 
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B. PROJECT DESIGN 

Background  
Numerous watersheds are in jeopardy due to a combination of poor stewardship and 
fundamental misunderstanding of ecological principles. One especially well supported 
watershed, the Chesapeake Bay Watershed, enjoys all the benefits of extensive protection. All 
states within the watershed and the District of Columbia share agreement about the need to 
restore, repair, and save the Bay. Yet after 31 years of effort led by federal, state, and local 
agencies in alliance with community partners Bay waters still require extensive monitoring and 
improvement. Not surprisingly the Environmental Protection Agency states “Nutrient pollution 
is one of America's most widespread, costly and challenging environmental problems, and is 
caused by excess nitrogen and phosphorus in the air and water.”4  
 
Nitrogen and phosphorous pollution are found in association with suspended sediment; all 
three tightly coupled with major problems with Bay health.5 Too much nitrogen and 
phosphorous accelerate algae growth: destabilizing systems, harming food, habitats, and 
oxygen levels; threatening the lives of 
submerged organisms.  Algal and 
bacterial release toxins. With elevated 
growth rates, elevated toxin levels even 
threaten human life and health. 
Suspended sediment and the suspended 
algae serve to block sunlight from 
penetrating Bay waters even coating the 
leaves of plants - interfering with the 
ability of submerged aquatic vegetation 
(SAV) to photosynthesis, interfering 
with oxygen levels in benthic areas. 
Additionally strong, healthy plants 
provide: stable substrate, nursery 
habitat, shelter, food. In death both the 
suspended algae and the plants further 
deplete dissolved oxygen levels as they 
are decomposed by bacteria. The end 
result: animals able to move (fish and crabs) leave and others (worms, clams, other benthic 
organisms) die.6  
 

                                                           
4United States Environmental Protection Agency. "The Problem” EPA Nutrient Pollution EPA March 16, 
2014. Accessed November 11, 2014.  
5 United States Environmental Protection Agency. “Chesapeake Bay” EPA Nutrient Policy and Data, June 
17, 2014. Accessed November 11, 2014. 
6 Maryland Department of Natural Resources. “Tidal Water and Habitat Quality Monitoring” Chesapeake 
Bay Streams Coastal Bay Watersheds. MD DNR Accessed November 11, 2014 

Figure 3. Sediment Loads to the Chesapeake Bay by 

Sediment Source 
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Since 1981 urban/suburban contribution of these Bay pollutants have not substantively 
changed.7 Bay waters continue to be subjected to an overabundance of nitrogen, phosphorous, 
and suspended sediment every year from residential sections of the watershed (see Fig. 3 and 
Table 1). 
 

Table 1. Per year contribution of major Bay pollutants (Nitrogen, Phosphorous, and Sediment) 

to Bay waters reported at three times over 28 years* 

Urban Runoff (millions of pounds/ year) 1985 2009 2013 

Nitrogen 34.24  39.70 40.76 

Phosphorous 2.881 3.010 2.812 

Suspended sediment  2,127 2,019 2,034 

*from data collected and made public by the Chesapeake Bay Program,staffed by employees from federal and state 

agenciies, non-profit organizations, and academic intitutions 

Access to STEM Education by Adult Members of the General Public 
While STEM messages and learning opportunities are widely available they are not accessed 

equally by everyone. Typically humans turn to their leaders for guidance and information; 

teachers, spiritual leaders, professors8. Students in K-12 attend to their teachers. In college or at 

other training schools students are directed to attend to their instructors but not necessarily for 

STEM information. As adults people are able to choose when, how, where, and especially if 

they will become knowledgeable on any given topic. Typically graduated, older people are no 

longer engaged in formal education, reaching them is often done through activities requiring 

adults to opt-in to the learning. Community presentations, television and radio shows, open 

lectures, science festivals require a busy person to make the effort; have interest, find an event, 

clear the time, and possibly even pay an entry fee before learning can occur. Those steps present 

an impressive first hurtle to obtaining accurate information from scientifically trained experts.   

Chesapeake Bay Watershed Agreement 2014  
In 2014 an updated version of the Chesapeake Bay Watershed Agreement9 was signed by all of 

the watershed states; Maryland, Virginia, West Virginia, Delaware, Pennsylvania, New York, 

and DC. Calling for improvements to bay quality 10 goals were emphasized with 

corresponding target levels. One goal, Environmental Literacy, called for students “to graduate 

with the knowledge and skills to act responsibly to protect and restore their local watershed.”  

Students in all states and the District of Columbia are to understand basic environmental 

principles at the time of graduation.  

                                                           
7 Chesapeake Bay Program. “Reducing Sediment Pollution” Chesapeake Bay Program Restoration. 

Chesapeake Bay Program. Web. November 11, 2014. 
8 Bloom, Paul, et al. “Childhood Origins of Adult Resistance to Science” Science 316 (2007): 996. 
9 Chesapeake Bay Program. “Chesapeake Bay Watershed Agreement” What Guides Us. Chesapeake Bay 
Program, Accessed November 11, 2014  
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Children as Educators & Influencers of Parental Behavior 
Children are frequently credited with changing 

parental behavior in any number of ways. At birth 

their crying teaches and fine tunes parents’ 

soothing and response skills10. Older children with 

smoking parents are credited with increasing 

parental cessation and quit rates11. As recycling 

advocates children are credited with educating 

half of recycling parents about recycling benefits; 

fully two thirds of the children report learning of 

the benefits at school12. For those in doubt of 

children’s ability 

to convey 

messages 

simply watch a 

young child 

next to a candy 

display! 

Children have an exceptional ability to break the pattern of 

parental habit. To reach the adult Bay Watershed residents 

capable of making the small changes that cumulatively 

reduce urban-source pollutants new, informal education 

mechanisms should be tried. Potential Bay stewards might 

be willing to learn and change habits through lessons taught 

by their own children. 

An ideal end point would demonstrate improved 

environmental stewardship based on a short interaction with 

a child’s schoolwork. Rather than expecting full subject 

mastery by parents, understanding of key concepts and an ability to repeat key stewardship 

lessons will be the goal. The 9-12 students will be offered their regular lesson plans with the 

typical in-school material permitting them to become the subject matter experts. Their “expert” 

presentations will be refined employing techniques frequently employed by communication 

students13.  Through preparation designed to reduce messages to easily recalled key elements 

these 9-12 students should be able to become carriers of important STEM lessons. Rather than 

                                                           
10 Kurth, Elisabeth, et al. “Responding to a crying infant – You do not learn it overnight: A 

phenomenological study” Midwifery 30 (2014):742-749. 
11 Rosen, Laura, et al. “Parental Smoking Cessation to Protect Young Children: A Systematic Review and 
Meta-analysis” Pediatrics 129 (2012): 141-152. 
12 Research & Insights. “Barriers to the Bin: How Companies Can Help Consumers Increase Recycling 
Rates” Cone Communications Barriers-to-bin Cone Communications, April 17, 2014. Accessed November 
11, 2014. 
13Heath & Heath. Why Some Ideas Survive and Others Die; Made to Stick. New York: Random House, 
2008. 

Children at the Georgia Aquarium Touch 

Tank with Stingrays and Sharks 

Figure 4. Updated Order of 

Thinking Skills 
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attempt to achieve the highest of higher order thinking skills14 the primary goal will be 

remembering and understanding principles of stewardship (see Fig. 4). Later follow-up survey 

will test for recollection, understanding, and the possibility of application.  

Lesson Plan 
High school students in the Advanced Placement Environmental Science classes offered by 

Montgomery County Public Schools (MCPS) write lab reports on Chesapeake Bay Water 

Quality based on data collected by the students during a field trip to a river feeding the Bay. On 

their field trip students consider and collect observations about water quality. Students 

concentrate on traditional water quality indicators including dissolved oxygen, visibility, 

nitrogen and phosphorous concentrations, water temperature, dissolve solids, pH, turbidity 

and presence of biological indicators such as fish. Upon completion of their data collection, class 

lessons, and personal research students write a traditionally formatted lab report (see Appendix 

A).  

This lab report offers a mechanism to educate guardians about Bay quality issues while offering 

students editing feedback to improve their final report. By asking guardians to carefully read 

reports, guardians should be receiving the informal STEM lessons needed to improve 

urban/suburban stewardship.  

To demonstrate transmission of information guardians will be asked to take a short survey-style 

quiz, read the report, and take another survey-style quiz (see Appendix B). Quiz content will 

include details related to Bay water quality; details addressed and explained in the typical 

student’s report. The short before and after quizzes should document before-and-after 

improvement in STEM concepts by the proofreading guardians.15 Student-educators, with 

guidance and advice from survey development and analysis experts, will develop an array of 

potential quiz questions (see Appendix E). 

The mechanism to document guardian learning will be readily transferable to any other science 

classes with a written assignment component. Additional test questions will be developed to 

best align with the learning goals for other classes, schools, or grade levels. Demonstrating the 

effectiveness of such a simple mechanism offers an opportunity to multiply the value of STEM 

education investments. Reaching both students and their parents with one project has the 

potential to alter stewardship behaviors for millions of citizens. 

                                                           
14 Anderson, L. W. and Krathwohl, D. R., et al (Eds.) (2001) A Taxonomy for Learning, Teaching, and 
Assessing: A Revision of Bloom’s Taxonomy of Educational Objectives. Allyn & Bacon. Boston, MA (Pearson 
Education Group). 
15 Sirken, Herrmann, Schechter, Schwarz, Tanur, Tourangeau. Cognition and Survey Research. New York: 
Wiley & Sons, 1999. 
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C. DISSEMINATION PLAN 

Distribution of Results 
Given the investment in the Chesapeake Bay, the gem of the Mid-Atlantic States, distribution 

will target the numerous governmental, quasi-governmental, academic, and non-profit 

organizations working to protect and restore the Bay. A Pathways project demonstration of an 

effective method to share vital stewardship details with the larger community will be welcomed 

by a range of organizations (see Table 2).  As valuable as this proof of concept idea will be, 

putting it to work on a larger scale will be even more important. Once informal STEM education 

has been demonstrated to have occurred, active partnership with an extensive list of groups will 

enable student-lead, informal education to be directed at inspiring groups of individuals to 

participate in small but cumulatively powerful stewardship behaviors. The power of this grant 

will be in the actions taken rooted in demonstrated, effective STEM communication. 

Table 2 A small selection of organizations dedicated to improving water quality within the 

Chesapeake Bay Watershed 

Organization Mission 
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We work to protect the public's right to clean water in our rivers and streams. We stop 
pollution to promote safe drinking water, protect healthy river habitats, and enhance public 
use and enjoyment. 
 Over the last decade, our call for clean drinking water has reached millions of residents living 
in Maryland, Pennsylvania, Virginia, West Virginia, and the District of Columbia.  
Headquartered in Washington, DC, Potomac and Shenandoah Riverkeeper field staff work on 
the ground in large parts of the Shenandoah Valley and Upper Potomac region. With more 
than 1,500 loyal members, we work directly with communities to help raise awareness and 
advocacy for clean water. 
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The ICPRB's mission is to enhance, protect, and conserve the water and associated land 
resources of the Potomac River and its tributaries through regional and interstate cooperation. 
Considered the "Nation's River," for more than five million basin residents, the river plays an 
important role in the lives of all. Through regional cooperation and partnerships, ICPRB is 
protecting the river and improving the quality of life in the watershed, as it has since 1940. 
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Founded in 1967, the Chesapeake Bay Foundation (CBF) is the largest independent 
conservation organization dedicated solely to saving the Bay. Serving as a watchdog, we fight 
for effective, science-based solutions to the pollution degrading the Chesapeake Bay and its 
rivers and streams. Our motto, "Save the Bay," is a regional rallying cry for pollution reduction 
throughout the Chesapeake's six-state, 64,000-square-mile watershed, which is home to more 
than 17 million people and 3,000 species of plants and animals. 
With offices in Maryland, Virginia, Pennsylvania and the District of Columbia and 15 field 
centers, CBF leads the way in restoring the Bay and its rivers and streams. Over the last four 
decades, we have created broad understanding of the Bay's poor health, engaged public 
leaders in making commitments to restore the Chesapeake, and fought successfully to create a 
new approach to cleanup that features real accountability-the Chesapeake Clean Water 
Blueprint. 
But the Bay is still a system dangerously out of balance. We continue to engage in education, 
advocacy, litigation, and restoration to turn the tide and leave a legacy of clean water for 
future generations. 
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The Chesapeake Bay Program is a regional partnership that leads and directs Chesapeake Bay 
restoration and protection. Bay Program partners include federal and state agencies, local 
governments, non-profit organizations and academic institutions. Staff members work at the 
Bay Program’s Annapolis, Maryland, office and at partner organizations throughout the Bay 
watershed. 
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 The Chesapeake Research Consortium (CRC) encourages scientific and technical activities in 

the tidal Chesapeake Bay, its drainage basin, and adjoining airshed, as well as adjacent coastal 
waters of the Middle Atlantic Bight. Recognizing that processes acting in Earth systems far 
from the Bay also impact its processes and resources, CRC also assists project development in 
areas far beyond the traditional Bay boundaries. 
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The mission of the Anacostia Watershed Society is to protect and restore the Anacostia River 
and its watershed communities by cleaning the water, recovering the shores, and honoring the 
heritage. 
The vision is to make the Anacostia River and its tributaries swimmable and fishable, in 
keeping with the Clean Water Act, for the health and enjoyment of everyone in the 
community. Community involvement is critical to achieving this vision and AWS seeks win-
win solutions through strong partnerships and coalitions, with all parts of the community, 
government, and other stakeholders. Core to our work is reaching out to, educating and 
engaging the next generation of decision-makers, our youth. 
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Our mission is to identify, train, and support citizens to become Master Watershed Stewards 
who take action with their neighbors to restore local waterways in Anne Arundel County. 
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Potomac Conservancy safeguards the lands and waters of the Potomac River and its 
tributaries and connects people to this national treasure. 
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The Maryland Association for Environmental and Outdoor Education (MAEOE) encourages, 
engages and empowers the community to understand, responsibly use and promote the 
natural world. We provide Professional Development and resources to support providers of 
environmental education in schools, nature centers, and informal settings throughout the state, 
who encourage students to explore, investigate and act. Environmental actions improve the 
health of the schools and communities in which Maryland’s children learn and live. 

 

Once a final report of the findings has been prepared the major organizations dedicated to Bay 

protection will each receive a copy. At appropriate meetings, any one of the multi-agency 

meetings designed to share new ideas in fostering Bay protection, presentation of findings will 

be given. Lastly, partnerships designed to build on these findings will be sought. With student 

led informal STEM education, can organizations design projects making it easy for homeowners 

to take tangible, active steps in protection of the Bay watershed?  
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D. EVALUATION AND EXTERNAL REVIEW 

IRB Requirements 
Human subjects will be used to establish the viability and effectiveness of students as STEM 

educators. Student-educators, under the age of majority, will be partners in the investigation 

(see Appendix C) not subjects. The 

student-educators will be supervised 

in the school setting by their school-

assigned, school vetted instructors. 

The human subjects for the 

purposes of this study are the adult 

guardians. Based on United States 

Department of Health and Human 

Services requirements for research 

involving human subjects this study 

should be exempt (Exemption 45 

CFR 46.101(b)(1))16. The research for 

this project will only be conducted 

in established or commonly accepted educational 

settings and will involve only normal educational 

practices. In this case the study subjects (guardians) 

will act as proofreaders in their traditional role as 

individuals interested in student’s subject mastery 

(see Fig. 5 and 6). In concluding reports or any other 

public documents neither student-educators nor 

guardian-subjects will be identified.  

Final designation, either exempt or not, is pending. 

The project design outlined in this proposal is under 

review with the Committee for the Protection of 

Human Subjects (CPHS) of Catholic University of 

America, scheduled to consider this project on 

December 2, 2014 with a final determination 

expected over the winter of 2015 (see Appendix D).  

Ann’s Backyard Forest, Ltd. agrees to abide by the 

conclusions of CUA’s IRB (CPHS) and to employ all 

required protections for participating humans; minors and adults.  

                                                           
16 U.S. Department of Health and Human Services. “Human Subject Regulations Decision Chart” 
HHS.gov Policy & Guidance U.S. HHS, September 24, 2004 Accessed November 11, 2014. 

Figure 5. U.S. Department of Health and Human Services 

Exemptions under 45 CFR 46.10(b) 

Figure 6. U.S. Department of Health and 

Human Services Exemptions for 

Educational Settings 
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Methods  

Students of APES already have an established curriculum including a unit on water quality 

with a water quality field trip allowing for data collection. The in-class lessons and the field trip 

data are captured in a required lab report. Students (9-12) as Informal STEM Educators; 

Conveying Basic Environmental Education to Homeowners within the Chesapeake Bay 

Watershed seeks to use that required-by-school lab report as an informal mechanism to carry 

STEM information outside the classroom. Volunteer student-educators will work to prepare a 

lab report attempting to define terms, explain methods, and reach conclusions that will also 

allow the research subjects (the guardians) to learn valuable STEM concepts. In collaboration 

with the University of Minnesota’s Center for Applied Research and Educational Improvement 

student-educators will design a short survey to capture their volunteer guardian’s water quality 

knowledge before and after reading their student’s lab report. 

Data will be converted to a non-identifying randomly-generated code. Student-educators and 

their associated guardian subject will not be identifiable. Results will be sorted into possible 

demographic categories. Employing federal standards to limit the potential for identification 

demographic categories will be aggregated should there be too few members of any particular 

group such that group membership has the potential to identify a participant. 

Specifically: 

1. Students enrolled in APES 2015-2016 will be given an in-class presentation about 

Students (9-12) as Informal STEM Educators; Conveying Basic Environmental Education 

to Homeowners within the Chesapeake Bay Watershed emphasizing: 

a. Voluntary nature of participation 

b. Additional tasks 

i. Survey question development 

ii. Guardian feedback on student-educator’s lab report 

iii. Other individuals and agencies involved 

iv. Protection of identity 

v. Expected outcomes 

vi. Expected pros and cons 

c. Importance of ethical participation; obligation to standardization of data 

collecting 

d. Ready access to full proposal for reflection 

2. Permission forms and proposal details will be made available to students and guardians 

for ample (2-3 weeks) times for review of the materials, questions, and reflection. 

3. Students opting into the project will begin to develop questions to establish improved 

understanding of water quality. 

4. Feedback on generation of survey materials, before and after task questions, and laying 

the ground work for effective analysis will be provided by Dr. Kundin of CAREI. 

Students will re-work guardian survey in compliance with appropriate survey 

development standards. 
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5. Students take their APES field trip to collect data and write their lab report. 

6. Students will be offered access to a natural resource expert, an educational expert, and 

writing expert in order to develop appropriate lab report sections enhancing the 

capacity to provide water quality lessons to readers. 

7. Guardians will take short survey, read a lab report, and take another short follow-up 

survey. Student-educators will collect guardians’ survey materials returning them to the 

PI. 

8. Data will be captured in an electronic format for statistical evaluation. Participants’ 

identities will be converted to randomly-generated identification codes. All materials 

will be kept under “triple-lock”; lock on doors, computers, and data sets. 

9. PI will conduct analysis of the data generating a report capturing the effectiveness of 

student-educators in conveying STEM messages to guardians. Analysis will be reviewed 

for context and accuracy by Dr. Kundin of CAREI and Kelly Garton of Walt Whitman 

High School.  

10. Follow-up short survey several months post-field trip might be undertaken to evaluate 

duration and retention of STEM content.  

11. All participants will be offered access to the full report highlighting the anonymity of 

participates and outcomes discovered due to participation.   

Anticipated Analysis Categories 
Demographic details for any student-educator are readily available through the high school. It 

is possible to consider a number of subcategories of student during analysis; race, ethnicity, 

GPA, sex, FARMs recipient and more. These categories will be used to determine the 

effectiveness of all students in transmitting STEM information.  

However based on the number of students involved (100-200) there is the possibility a 

particular student could be identified by a particular demographic category. Should a student 

or that student’s guardian be able to be identified the data will not be released. Using U.S. 

Department of Justice Office of Juvenile Justice and Delinquency Prevention standards 

developed for the protection of minors, data might be aggregated; all participants will be 

anonymous. Feedback, survey results, correspondence of any kind will be converted to a 

randomly generated code. No individual will be able to be linked to contributing information. 

Should particular characteristics make identification of an individual possible particulars will be 

withheld or aggregated as per appropriate research standards such as 42 U.S. Code § 3789g - 

Confidentiality of information, the Department of Justices’ regulations [(28 CFR Part 22) (The 

Department's regulations provide, among other matters, that: "Research or statistical 

information identifiable to a private person may be used only for research or statistical 

purposes." 28 CFR Section 22.21. Moreover, any private person from whom information 

identifiable to a private person is collected or obtained (either orally or by means of written 

questionnaire or other document) must be advised that the information will only be used or 

disclosed for research or statistical purposes and that compliance with the request for 

information is voluntary and may be terminated at any time. 28 CFR Section 22.27.)], and 

Department of Health and Human Services ("The Secretary [of the Department of Health and 
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Human Services] may authorize persons engaged in biomedical, behavioral, clinical, or other 

research (including research on mental health, and on the use and effect of alcohol and other 

psychoactive drugs) to protect the privacy of individuals who are the subject of such research 

by withholding from all persons not connected with the conduct of such research the names or 

other identifying characteristics of such individuals." (Public Health Service Act 301 (d), 42 U. S. 

C. 241(d), as amended by Public Law No. 100-607, Section 163 (November 4, 1988)). 

E. PROJECT MANAGEMENT  
 

1. Ann M. Gallagher, PI, is the founding director of Ann’s Backyard Forest, Ltd. The STEM 

education nonprofit will serve as the organizing entity; providing general oversight, 

timely payments and IRS forms to consultants, ensuring all IRB requirements are being 

addressed and that the work proceeds according to established timetables. Ann 

Gallagher will spearhead all results distribution efforts, make the presentations, attend 

meetings of organizations, agencies, and other Chesapeake Bay Watershed protection 

groups. 

2. Kelly Garton, M.Ed., STEM education 9-12 expert, will serve as a consultant outside of 

school hours. Mr. Garton will be consulted on curriculum content, educational goals, 

and effective technics for student participation as STEM educators. Additionally he will 

review all conclusions for educational validity. 
3. Delia Kundin, Ph.D., will serve as a survey mechanism and analysis expert. Her 

feedback before, during, and after data collection will ensure statistically valid questions 

offered in a statistically valid format such that the results will be meaningful. 

Additionally she will provide feedback for student developed survey questions, allow 

future projects to develop directly from this work, and provide external confirmation of 

final analysis. 
4. Chuck Schuster, M.S, will provide natural resources guidance as necessary. His 

professional work provides a regional perspective of potential value to the student-

educators. Students stand to benefit from a large-scale understanding of Bay water 

quality assisting in establishing them as the educational leaders for STEM transmission. 

 



Appendix A 

AP Environmental Science Report Guidelines for MCPS Students 
Writing Scientific Lab Reports 

 

The purpose of a scientific lab or research report is to reveal to others some specific data you 

have collected and what you think they mean. A report must be written as concisely and clearly 

as possible so that the reader can grasp the material quickly and could accurately repeat or 

expand on your research.  Whether you are writing a lab report for a course, a graduate thesis, 

or a paper for publication in a scholarly research journal, the format is similar to the one 

described here.  

 

The research report for the field trip must contain the following parts: 

 

1. Title 

The title of a report should indicate exactly what you have studied: e.g., The Effects of Light and 

Temperature on the Growth of the Bacterium, Escherichia coli. This title explains the 

environmental factors manipulated (light and temperature), the parameter measured (growth), 

and the specific organism used (E. coli). If a large number of variables or organisms were used, 

the title could say "Several Factors..." or "Various Chemicals...." It is unnecessary to include 

words such as "Observations on the Effects of..." or "A Report on the Effects of..." or "A Study on 

the Effects of...."  

 

 Provide an appropriate title for the paper 
 

2. Abstract 

The abstract is a condensed version of the entire paper. It allows a reader to quickly understand 

the purpose, methods, results and significance of your research without reading the entire 

paper. Abstracts or papers published in scholarly journals are useful to you when you are 

conducting library research, because you can quickly determine whether the research report 

will be relevant to your topic. The material in the abstract is written in the same order as that 

within the paper, and has the same emphasis. An effective abstract should include a sentence or 

two summarizing the highlights from each of the sections: introduction (including purpose), 

methods, results, and discussion. To reflect the content of the paper accurately, the abstract 

should be written after the final draft of your paper is complete, although it is placed at the 

beginning of the paper.  
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 No Abstract is required for the WQI report 
 

3. Introduction 

WHY DID YOU STUDY THIS PROBLEM?  

The introduction should identify the problem or issue and give background information 

(historical and/or theoretical) about that problem. The introduction contains a brief literature 

review which should describe previous research conducted on the problem, and explain how 

the current experiment will help to clarify or expand the knowledge. This information should 

justify why you conducted the experiment. All references to previous studies should be 

properly documented. The introduction should end with a purpose statement (sometimes in the 

form of a hypothesis or null hypothesis): one sentence which specifically states the question 

your experiment was designed to answer.  

e.g., The purpose of this investigation was to determine the effects of environmentally realistic 

exposures of acid precipitation on productivity of field-grown and chamber-grown peanuts. (as 

a purpose statement) 

or  

The hypothesis was that environmentally realistic exposures of acid precipitation would affect 

the productivity of both field-grown and chamber-grown peanuts. (as a hypothesis)  

or  

The null hypothesis was that environmentally realistic exposures of acid precipitation would 

not affect the productivity of either field-grown or chamber-grown peanuts. (as a null 

hypothesis)  

 

 State the purpose of this investigation/field trip 

 Provide a historical perspective of the Potomac and Anacostia Rivers. 

 Describe and explain what the Chesapeake Bay watershed is. 

 Describe the Chesapeake Bay Foundation (purpose, funding…) 

 Discuss the importance of studying water quality in these rivers 

 Describe the Blue Plains sewage treatment plant/Combined sewage treatment 

 Hypothesize about the overall quality of the Anacostia and Potomac River 
 

4. Materials and Methods 

WHAT DID YOU DO? HOW DID YOU DO IT?  

In the materials and methods section of a formal lab report, you will describe how and when 

you did your work, including experimental design, experimental apparatus, methods of 

gathering and analyzing data, and types of control. This section must include complete details 

and be written clearly enough to allow readers to duplicate the experiment if they so wish. (In 
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writing lab reports for undergraduate courses, you may not always be required to write as 

detailed a materials and methods section; check with your instructors about how much 

information to include.) This section is written in past tense because you have already done the 

experiment. It should not be written in the form of instructions or as a list of materials as in a 

laboratory manual. Instead, it is written as a narrative describing, either in first person active 

voice or in passive voice, what you did. Reports must be written in the passive voice for AP 

Environmental Science 

e.g., (first person active voice) I filled six petri plates with agar.  

        (passive voice) Six petri plates were filled with agar.  

 

Methods adapted from other sources should be referenced. Photographs, maps and diagrams 

may be used to help describe the experimental setup. 

 

 Define and discuss the Water Quality Index 

 Describe each test and how they were taken.  (Water quality test kits…) 

 Discuss the location of the testing and the factors that effect water quality 

 Insert the graphs for Q-values and describe the process of determining WQI 
 

5. Results 

WHAT DID YOU FIND?  

In the results, you present your observations and data with no interpretations or conclusions 

about what they mean. Tables and graphs should be used to supplement the text and to present 

the data in a more understandable form. Raw data will probably be most effective in table 

format, with the highlights summarized in graph form. The written text of the results section 

may be as short as one sentence summarizing the highlights and directing the reader to specific 

Tables and Figures. Use past tense to describe your results.  

 

 Include a detailed description of the purpose and importance of each index 

 Include the values of each test 

 Discuss Q values 

 Provide the completed WQI chart  

 Give the total WQI for each river (Anacostia and Potomac) 
 

6. Discussion/Conclusion 

WHAT DOES IT MEAN? HOW DOES IT RELATE TO PREVIOUS WORK IN THE FIELD? 

Explain what you think your data mean. Describe patterns and relationships that emerged. 

Compare these results to trends described in the literature and to theoretical behavior. Explain 
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with the experimental procedure may have affected the results, or offer other suggestions as to 

results may have been different from or similar to related experiments described in the 

literature. 

Interpretations should be supported whenever possible by references to the lab manual, the 

text, and/or other studies from the literature, properly documented.  Remind the reader of your 

own results, when relevant, without repeating endless information from Results. If your lab 

manual includes questions to be answered in the Discussion, integrate your responses into a 

logical discussion, rather than answering them one by one. And don't include only the answers 

to the questions--use them as a guideline for supplementing your discussion, not limiting it.  

 Explain the significance of the results of each test 

 How do our results compare with other areas  http://epi.yale.edu/epi2012/rankings 

 What are the major issues of water quality in this area 

 What is being done and what can be done to help improve water quality 

 Discuss the importance of wetlands and estuaries and how our results affect the 
Chesapeake Bay 

 Were your hypotheses correct? 
 

7. Literature Cited 

Also called "References" or "References Cited," this is a list only of papers actually mentioned 

(cited) within the report. (A "Bibliography," on the other hand, refers to a list of all materials 

used to get background knowledge on a subject; you will not usually be required to include one 

in a scientific lab report.) Remember that ALL information within the report that is not your 

original work or ideas should be referenced (not necessarily quoted, but paraphrased or 

summarized--quotations are rare in scientific writing.) Use APA format in your Whitman 

Research manual. 

8. Tables and Figures 

Tables and figures are often used in a report to present complicated data. Use the following 

guidelines to incorporate them effectively.  

 

 Each table or figure MUST be introduced within the text, and the comment should point 
out the highlights:  e.g., The temperature increased on the third day (Figure 1).  

 All tables and figures must be numbered and have self-explanatory titles so that the 
reader can understand their content without the text: e.g., Table 1. Percent of soybean 
plants exhibiting visible injury after exposure to acid precipitation.  

 Tables and figures are assigned numbers in the order they are mentioned in the text.  

 Tables and figures are numbered independently of each other (i.e., Table 1 and 2, and 
then Figure 1 and 2 as well).  

 Tables are referred to as tables, and all other items (graphs, photographs, drawings, 
diagrams, maps, etc.) are referred to as figures.  

 Tables are labeled at the top and figures at the bottom.  

http://epi.yale.edu/epi2012/rankings
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 Tables and figures may be placed at the end of the paper, or within the text as soon as 
possible after they are mentioned without interrupting the text (i.e., at the end of a 
paragraph or section). 

 

WATER QUALITY INDEX 

Date/Time of test ________________________ 

 

Location Sampled ______________________ 

Test Parameter Test Results Q- Value Weighing 

Factor 

Total 

BOD (mg/L)  0.11  

Dissolved Oxygen (%Saturation)  0.17  

Fecal Coliform cfu  0.16  

Nitrates ppm  0.10  

pH   0.11  

Temperature 

difference 

  0.10  

Total Dissolved Solids ppm  0.07  

Total Phosphate ppm  0.10  

Turbidity ntu  0.08  

SUM =  

Overall Water Quality Index =  

 Water Quality Index Ranges  
 90-100 Excellent 
 70-90 Good  
 50-70 Medium  
 25-50 Bad  
 0-25 Very Bad   
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Appendix B 

Guardian Feedback Form 

Feedback for Students; Writing Scientific Lab Reports 
 

Recently students took a field trip to investigate water quality in the Chesapeake Bay watershed. As 

students draft lab reports parent or guardian feedback can assist the student in better preparing their 

final lab report. Lab reports are designed for the distribution of results providing context and 

interpretation for the work. The final lab report should be concise and clear providing the reader with the 

ability to rapidly grasp details and findings. Please assist in this preparation by acting as a proof reader 

completing the following form. 

Part I Before Reading Student’s Report  

In order for students to appreciate the ability of their work to convey important scientific principles short 

before and after surveys are designed to permit students to see how their work is able to inform 

understanding of concepts. Please circle your answer to the following questions before reading the lab 

report.  

 

1. Overabundance of Nitrogen in the Chesapeake Bay is a problem because nitrogen 

a. Leads to reduction in dissolved oxygen levels  

b. Poisons algae 

c. Repels fish  

d. Is incorporated into crab shells making them weaker 

 

2. Sources of Dissolved Oxygen (DO) in the Chesapeake Bay include: 

a. Photosynthesis by algae 
b. Photosynthesis by SAVs 
c. Respiration bacteria 
d. Mixing of water with air at the surface boundary 
 

3. Submerged Aquatic Vegetation are important for which of the following reasons: 
a. Habitat 
b. Change in leaf color  
c. Food source 
d. Stabilization of substrate 
e. Oxygenation 

 

 

 

 

 

KEY: 1) a 2) a, b, d 3) a, c, d, e  

Sample questions will be developed by students and researchers to permit question selection 

based on the themes of the year’s data collection or new developments in the curriculum. 

Validity of the survey mechanism and the value of the final questions will be subject to feedback 

from expert advice from CAREI researchers. 

These are merely draft questions for proposal consideration. 
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Part II Direct Feedback on Student’s Report  
 

Requirements Yes No Parent / Guardian Comments 

T
it

le
 

Does the title indicate the nature of the study?    

A
b

st
ra

ct
 

Is the reader provided with a short overview of 
the work? 

  No Abstract is required for the WQI 
report at WWHS 

Is the material in the abstract written in the same 
order as the paper with each section represented: 
introduction (including purpose), methods, 
results, and discussion? 

   

In
tr

o
d

u
ct

io
n

 

Does the report clearly identify the problem or 
issue? 

   

Is a brief literature review included describing 
previous research conducted on the problem? 

   

Does the report explain how the experiment 
helped to clarify or expand knowledge?  

   

Does the introduction end with a purpose 
statement (sometimes in the form of a hypothesis 
or null hypothesis): one sentence which 
specifically states the question the study was 
designed to answer? 

   

 Provide a historical perspective of the Potomac 
and Anacostia Rivers. 

 Describe and explain what the Chesapeake Bay 
watershed is. 

 Describe the Chesapeake Bay Foundation 
(purpose, funding…) 

 Discuss the importance of studying water 
quality in these rivers 

 Describe the Blue Plains sewage treatment 
plant/Combined sewage treatment 

 Hypothesize about the overall quality of the 
Anacostia and Potomac River 

  Specific to the APES at WWHS 

M
a

te
ri

al
s 

a
n

d
 M

et
h

o
d

s 

Could the reader know how and when the work, 
including experimental design, experimental 
apparatus, methods of gathering and analyzing 
data, and types of control was done? 

   

Were complete details written clearly enough to 
allow duplication of the experiment provided? 

   

Was the section written in the passive voice 
(passive voice: Six petri plates were filled with 
agar.)?  
 

   

 Define and discuss the Water Quality Index   Specific to the APES at WWHS 
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 Describe each test and how they were taken.  
(Water quality test kits…) 

 Discuss the location of the testing and the 
factors that effect water quality 

 Insert the graphs for Q-values and describe the 
process of determining WQI 

R
es

u
lt

s 

Were observations and data included with no 
interpretations or conclusions? 

   

Were tables and graphs provided to supplement 
the text and to present the data in a more 
understandable form? 

   

Was the past tense used?    

 Include a detailed description of the purpose 
and importance of each index 

 Include the values of each test 
 Discuss Q values 
 Provide the completed WQI chart  
 Give the total WQI for each river (Anacostia 

and Potomac) 

  Specific to the APES at WWHS 

D
is

cu
ss

io
n

/
C

o
n

cl
u

si
o

n
 

In discussion the meaning of the data were 
patterns and relationships described? 

   

Were these results compared to other studies or 
theoretical expectations? 

   

Could the reader determine if the results were 
similar or different from other studies? Was an 
explanation of the impact of experimental 
procedure included? 

   

Were reference to the lab manual or other 
sources appropriate?  

   

Were answers to lab manual questions smoothly 
integrated into the narrative? 

   

 Explain the significance of the results of each 
test 

 How do our results compare with other areas  
http://epi.yale.edu/epi2012/rankings 

 What are the major issues of water quality in 
this area 

 What is being done and what can be done to 
help improve water quality 

 Discuss the importance of wetlands and 
estuaries and how our results affect the 
Chesapeake Bay 

 Were your hypotheses correct? 

  Specific to the APES at WWHS 

C
it

at
io

n
s 

Were all papers actually mentioned (cited) 
within the report? Students must cite all work 
that is not their original work or idea using the 
APA format in the Whitman Research manual. 

   

T
a

b
le

s 

a
n

d
 

F
ig

u
re

s 

Is each table or figure introduced within the text 
with a comment to point out the highlights? 

   

Are all tables and figures numbered and have    

http://epi.yale.edu/epi2012/rankings
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self-explanatory titles so that the reader can 
understand their content? 

Are tables and figures assigned numbers in the 
order in which they are mentioned in the text? 
Note: Both figures and tables are numbered  
beginning at 1 such that lab reports will have 
both a Figure 1 and a Table 1 and possibly a 
Figure 2 and a Table 2. 

   

Are all graphs, photographs, drawings, 
diagrams, maps, etc. labeled as figures? 

   

Are table labels at the top of the table?    

Are figures labeled at the bottom of the figure?    
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Part III After Reading Student’s Report  

Upon completion of the report please answer the following questions. 

1. Water Clarity were measured using: 

a. Secchi Disk 

b. DO meters 

c. Phosphorus pillows 

d. Fish counts 

 

2. Eutrophic refers to: 

a. True levels of feeding within an ecosystem 

b. An excess of nutrients such as nitrogen leading to an undesirable level of algae growth 

c. Too little food available within an ecosystem 

d. An excess of nutrients such as nitrogen leading to an desirable level of algae growth 

 

3. Within the Chesapeake Bay which of the following are benefits of submerged aquatic vegetation 

(SAV): 

a. Providing habitat to young 

b. Seasonal indicator - leaf color change 

c. Acts as a source of food 
d. Roots stabilization the substrate 
e. During photosynthesis releases oxygen into the Bay waters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KEY: 1) a 2) b 3) a, c, d, e 
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Appendix C 

Before taking the APES field trip to collect water quality data  

Student-Educator Feedback Form 

Feedback from Student Investigator _____________________________________________________ 
Please make a selection based on the response most closely matching your current thinking.  

Your responses will assist your fellow students in the next year of APES at Walt Whitman High 

School.  

Thank you for taking the time to help better understand this project from the students’ point of 

view. 

 

 Strongly 
Agree 

Agree Neither 
Agree nor 
Disagree 

Disagree Strongly 
Disagree 

I did want to share my classwork with my parent 
or guardian. 
 

ο ο ο ο ο 

I was positive I could provide answers to my 
parent or guardian’s questions. 
 

ο ο ο ο ο 

I thought teaching my parent or guardian would 
easy. 
 

ο ο ο ο ο 

I thought my parent or guardian would be 
attentive to the details of the assignment. 
 

ο ο ο ο ο 

I was excited to share my school work with my 
parent or guardian. 
 

ο ο ο ο ο 

Comments  
This is your opportunity to add to our understanding by providing suggestion, complaints, or 

feedback about some aspect of the project that has not been addressed or that requires further 

elaboration. 

 

  
The documents designed to solicit student-educator feedback are intended to permit 

student-educators to highlight any additional needs for support or guidance. 

 Questions might be altered as weaknesses are identified. 
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After taking the APES field trip to collect water quality data 

Student-Educator Feedback Form 

Feedback from Student Investigator _____________________________________________________ 
Please make a selection based on the response most closely matching your current thinking.  

Your responses will assist your fellow students in the next year of APES at Walt Whitman High 

School.  

Thank you for taking the time to help better understand this project from the students’ point of 

view. 

 

 Strongly 
Agree 

Agree Neither 
Agree nor 
Disagree 

Disagree Strongly 
Disagree 

I did want to act as the teacher to my parent 
or guardian. 
 

ο ο ο ο ο 

I was confident I would be able to provide 
answers to my parent or guardian’s 
questions. 
 

ο ο ο ο ο 

I thought teaching my parent or guardian 
would easy. 
 

ο ο ο ο ο 

I thought my parent or guardian would be 
attentive to the details of the assignment. 
 

ο ο ο ο ο 

I was excited to share my school work with 
my parent or guardian. 
 
 

ο ο ο ο ο 

Comments  
This is your opportunity to add to our understanding by providing suggestion, complaints, or 

feedback about some aspect of the project that has not been addressed or that requires further 

elaboration. 
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After parent or guardian’s review of the lab report  

Student-Educator Feedback Form 

Feedback from Student Investigator _____________________________________________________ 
Please make a selection based on the response most closely matching your current thinking.  

Your responses will assist your fellow students in the next year of APES at Walt Whitman High 

School.  

Thank you for taking the time to help better understand this project from the students’ point of 

view. 

 

 

 Strongly 
Agree 

Agree Neither 
Agree nor 
Disagree 

Disagree Strongly 
Disagree 

I found the feedback provided by my parent 
or guardian of value in finalizing my 
assignment. 
 

ο ο ο ο ο 

My parent or guardian was willing to review 
my assignment. 
 

ο ο ο ο ο 

My parent or guardian is willing to take a 
more active interest in contributing to Bay 
water quality. 
 

ο ο ο ο ο 

My parent or guardian has expressed interest 
in improving land management practices to 
improve Bay water quality 
 

ο ο ο ο ο 

Comments  
This is your opportunity to add to our understanding by providing suggestion, complaints, or 

feedback about some aspect of the project that has not been addressed or that requires further 

elaboration. 
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Appendix D  

Selected IRB Documents 

Student Participation Consent Form 

At Walt Whitman High School the Advanced Placement Environmental Science course will be 

advancing informal STEM education by developing resources to test the ability of students (9-

12) to carry STEM messages. The project, funded by National Science Foundation grant 

[number], is designed to allow students to master and test STEM science communication skills. 

Other agencies acting as external evaluators include the STEM educational nonprofit, Ann’s 

Backyard Forest, Ltd, the University of Maryland’s Natural Resources division of the 

Montgomery County Extension Service, and the University of Minnesota’s Center for Applied 

Research and Educational Improvement. At any time a copy of the grant proposal is available 

by request. 

 

□ I DO give permission for my child ________________________ to participate as a student-

educator in the NSF funded grant “Students (9-12) as Informal STEM Educators; Conveying 

Basic Environmental Education to Homeowners within the Chesapeake Bay Watershed” 

 

□ I DO NOT give permission for my child ________________________ to participate as a 

student-educator in the NSF funded grant “Students (9-12) as Informal STEM Educators; 

Conveying Basic Environmental Education to Homeowners within the Chesapeake Bay 

Watershed” 

 

Parent/Guardian Name_________________________________________ 

Parent/Guardian Signature______________________________________ 

Date_____________________________ 

Teacher’s signature____________________________________________ 
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Student Assent to Participation Form 

At Walt Whitman High School the Advanced Placement Environmental Science (APES) course 

is advancing informal STEM education by developing resources to test the ability of students (9-

12) to carry STEM messages. The project, funded by National Science Foundation grant 

[number], is designed to allow students to master and test STEM science communication skills. 

Other agencies acting as external evaluators include the STEM educational nonprofit, Ann’s 

Backyard Forest, Ltd, the University of Maryland’s Natural Resources division of the 

Montgomery County Extension Service, and the University of Minnesota’s Center for Applied 

Research and Educational Improvement. At any time a copy of the grant proposal is available 

by request. 
 

If you DO agree to participate you will: 

Optional Project Tasks (Ungraded, Volunteer) 

Develop questions to test guardians’ understanding of water quality measures 

Attend presentations during class time by experts in STEM communication & education and 
natural resources to provide context and support to you as a student-educator 

Provide feedback to improve supports while reducing any burdens to student-educators 

Provide feedback to guide similar, future projects 

  

As a student-educator you will not be graded based on your guardians’ improvement or lack of 

improvement in STEM knowledge.  

It is expected and hoped that you will benefit. 

Expected Benefits 

Direct feedback on your work for improved APES lab report 

Get expert feedback regarding survey design with specific reference to student-educator 
developed questions 

Learn details and specifics about research design, funding, procedure development, 
limitations, and evaluation 

Develop STEM specific presentation skills 

 

□ I DO agree to participate as a student-educator in the NSF funded grant “Students (9-12) as 

Informal STEM Educators; Conveying Basic Environmental Education to Homeowners within 

the Chesapeake Bay Watershed” 
 

□ I DO NOT agree to participate as a student-educator in the NSF funded grant “Students (9-12) as 

Informal STEM Educators; Conveying Basic Environmental Education to Homeowners within 

the Chesapeake Bay Watershed” If you DO NOT agree to participate there are no 

consequences. 
 

Student Name_________________________Student Signature______________________________ 

Date__________________Teacher’s signature____________________________________________ 
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Parent-Guardian Consent Form 

At Walt Whitman High School the Advanced Placement Environmental Science course will be 

advancing informal STEM education by developing resources to test the ability of students (9-

12) to carry STEM messages. The project, funded by National Science Foundation grant 

[number], is designed to allow students to master and test STEM science communication skills. 

Other agencies acting as external evaluators include the STEM educational nonprofit, Ann’s 

Backyard Forest, Ltd, the University of Maryland’s Natural Resources division of the 

Montgomery County Extension Service, and the University of Minnesota’s Center for Applied 

Research and Educational Improvement. At any time a copy of the grant proposal is available 

by request. 

 

□ I DO give permission for my child ________________________ to participate as a student-

educator in the NSF funded grant “Students (9-12) as Informal STEM Educators; Conveying 

Basic Environmental Education to Homeowners within the Chesapeake Bay Watershed” 

 

□ I DO NOT give permission for my child ________________________ to participate as a 

student-educator in the NSF funded grant “Students (9-12) as Informal STEM Educators; 

Conveying Basic Environmental Education to Homeowners within the Chesapeake Bay 

Watershed” 

 

Parent/Guardian Name_________________________________________ 

Parent/Guardian Signature______________________________________ 

Date_____________________________ 

Teacher’s signature____________________________________________ 

 

 



 

Appendix E 

Biographies  
Ann M. Gallagher 

Principle Investigator 

Education 
 

M.S. Biology awarded 1996 

University of Maryland, College Park, Maryland, Phi Kappa Phi Honors Society 

THESIS: Water Transport in Aquatic Plants: Searching for Possible Mechanisms by Analyzing Structure of 

Organs and Tissues 

Ph. D. Marine, Estuarine, and Environmental Sciences 1992 - 1996 

University of Maryland, College Park, Maryland  

Awarded graduate assistantship (Zoology) 1992-1995 
 

Employment   

Founding Director 12/2013 - present 

Ann’s Backyard Forest, Ltd. Bethesda, Maryland, www.AnnsBackyardForest.org, @backyardforest 
Dedicated to conducting research, developing educational materials, and offering related services in the biological 

sciences with the goal of “Making Science Accessible”™ 501(C) (3) 

 Developed informal STEM education projects for MCPS students meeting county science curriculum 
requirements K-12 

 Developed spring nature walk for Isaak Walton League of America – Earth Day  
 Generated and analyzed data for lectures, speeches, presentations, testimony.  
 Created and edited digital images for use in lecture, speeches, presentations, and testimony. 
 Lecture, speech, presentation, and testimony topics  
 Created and presented power point presentations for translating science for the non-scientifically trained 
 Developed “Image of the Month” to bring ecological knowledge; physics, biology, hydrology, chemistry, 

behavior, climate impact, etc. to everyday outdoor scenes 
 Established Student Service Learning opportunities in conjunction with county and state requirements and 

standards 
 Developed STEAM Art Contest 2014 ‘Natural wonders of your own backyard’ open to grade school students 
 Developed, wrote, and delivered testimony before Montgomery County Council on Bill 41-12 & Bill 35-12 
 Developed, wrote, and delivered testimony for the Draft Chesapeake Bay Agreement 2014 
 Established value of common, native, wetland plants  
 Interpreted Virginia State tax laws for protection of natural resources 
 Developed documentation of forest land resources including description of resources over the 50 acre lot – tree 

size, species composition, health, density, commercial valuation 
 Climate analysis of research site; rainfall, climate change, extreme weather events 
 

BIOGRAPHY: In biology, native plant ecology, watershed hydrology, earth science, wetland ecology, (sub)urban forestry, wildlife 

behavior, and the social sciences Ann has used an array of analysis techniques to translate original work into material appropriate for 

any audience - neophytes to nationally recognized experts. Currently an adjunct instructor at Catholic University of America, Ann has 

introduced over one thousand undergraduate students, science majors to science-adverse neophytes, to the basics of biology, earth, and 

environmental science. Her recent projects include national, grant funded census and survey data collection leadership on behalf of The 

Cochrane Collaboration College for Policy at George Mason University.  As Research Professor Ann was in charge of two national data 

collections involving juveniles; the first ever Census of Juveniles on Probation (CJP 2009) and State Costs for Care of Juveniles in the 

Justice System.  Capturing census data for juveniles across the United States on probation and in state custody Ann ensured privacy 

through coding, triple lock protections, and statistically appropriate aggregation of data providing protection to every supervised 

juvenile meeting all federal regulations and standards for juveniles. Ann is a Senior Science Director and Board Chair for a research 

nonprofit devoted to the vulnerable population of juveniles interacting with the justice system, The Lloyd Society, Inc.  Ann has 

extensive experience translating research, most recently in her capacity as Research/Development Co-Director on the executive board of 

the national nonprofit Start School Later, Inc.  Ann is an ISA Certified Arborist® MA-5484A. 

http://announcements.cua.edu/2013-2014/graduate/page14.cfm
http://cochrane.gmu.edu/pew/project-team
http://cochrane.gmu.edu/pew/project-team
http://thelloydsociety.org/about/people/board/
http://www.startschoollater.net/executive-staff.html
http://www.isa-arbor.com/faca/findArborist.aspx
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Educational Expert Consultant - Kelly Garton 

Kelly Garton teaches Advanced Placement Environmental Science at Walt Whitman High 

School in Bethesda, Maryland, and is an AP Environmental Science Exam Reader. A U.S. 

Presidential Scholars Program Teacher Recognition Award honoree, he has taught life sciences 

for over 25 years. In addition to teaching, he was a Teacher Research Fellow with the 

Environmental Science Education Partnership at the Center of Marine Biotechnology, where he 

researched Harmful Algal Bloom Dynamics. Kelly holds a Bachelor of Science degree in Biology 

from Colorado State University and a Master of Education degree in Science Education 

Leadership from George Mason University. 
 

Survey Instrument Design and Analysis Expert Consultant - Delia Kundin 
Delia Kundin, Ph.D. is a research associate at CAREI. Dr. Kundin has more than 14 years’ 
experience in designing and conducting program evaluations and survey research. Her 
expertise includes management of complex evaluation projects and qualitative and quantitative 
data analysis. She has worked on several evaluation projects with a focus on science and 
engineering:   EngrTEAMS: Engineering to Transform the Education of Analysis, Measurement, 
and Science in a Team-Based Targeted Mathematics-Science Partnership grant, the Neuro-
Physical-Computational Sciences Training Program, and Center for Compact and Efficient Fluid 
Power (CCEFP) Programs in Education and Outreach.  
Before joining CAREI, Dr. Kundin served as assistant director for the St. Norbert College Survey 
Center in DePere, Wisconsin, as well as research consultant for two evaluation organizations 
including MGT of American, Inc. and the Florida Center for Public Management. Dr. Kundin’s 
government and non-profit organization working experience includes the Florida Department 
of Labor and Employment Security, Florida’s Office of the Governor: Governor’s Press Office 
and the General Counsel, and the Florida Center for Children and Youth. Dr. Kundin holds a 
bachelor’s degree in social work and a master’s degree in public policy and administration from 
Florida State University. She received a Ph.D. in evaluation studies from the University of 
Minnesota.  
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Appendix F 
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Appendix F 
Budget Justification and Timeline 

Participants Role Organization 
Amount 

Budgeted 
Service 

Ann Gallagher PI Ann's Backyard Forest $20,000  All Project Oversight 

Kelly Garton 
Education 
Expert 

Montgomery County 
Public Schools (WWHS) 

$4,000  
Consultation services as STEM 
9-12 education expert 

Delia M. Kundin, 
Ph.D. 

Education 
Assessment 
Expert 

CAREI $2,000  
Consultant services as external 
assessment expert 

Chuck Schuster 

Natural 
Resources 
Education 
Expert 

University of Maryland, 
Montgomery County 
Extension Service 

$1,000  Honoraria 

Other 

$1,000  
travel to local meetings for 
dissemination 

$1,000  materials and supplies 

$1,000  
Website support, computer 
services, data protection 

$3,000  Indirect Costs 

 

Dates Activity Responsible Participant 

June 2015 

Begin developing survey mechanisms, materials for student use, 
determine potential number of student-educators 

Ann Gallagher 

CAREI and WWHS education expert feedback on general materials 
and overall plan 

Delia Kundin and Kelly 
Garton 

September 2015 
  

Fully developed questions, feedback plans 
Ann Gallagher and Kelly 
Garton 

Fieldtrip dates and approvals Kelly Garton 

Classroom instruction re: informal STEM education 
Kelly Garton and Ann 
Gallagher 

Dry run, test concept with a practice set of documents 
Student-educators, Ann 
Gallagher, Kelly Garton 

Suggestions and potential analysis value for draft survey mechanism Delia Kundin 

October 2015 

In-class prep-work 
Student-educators, Ann 
Gallagher, Kelly Garton 

Student-educator feedback before field trip Student-educators 

Evaluation of student-educators' feedback Ann Gallagher 

Final survey mechanism developed and approved 
Ann Gallagher, Delia 
Kundin 

TBD Data collection field trip 
Kelly Garton, Student-
educators 

Post Field Trip 

Student-educator feedback post field trip, before lab report Student-educators 

Natural Resources educational expert classroom visit possible Chuck Schuster 

Lab report parent feedback and completion of survey mechanism Guardian Research Subjects 

Student-educator feedback, post lab report and guardian feedback Student-educators 

Survey to test for concept retention Guardian Research Subjects 
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June 2016 
Evaluation and implications Ann Gallagher 

Review of evaluation and implications Kelly Garton, Delia Kundin  

June 2016+ Dissemination of final results Ann Gallagher 

 


