
ESCI 250: Environmental Research Methods (5 sem hours) 

W: Writing Credit 

 

Sarah Fortner, Ph.D. 

Associate Professor of Geology & Environmental Science 

125 BDK Science  

(937) 327-7328 

sfortner@wittenberg.edu 

Office Hours Th: 12:00-2:00; W/F 1-2:30; or by appointment 

 

Class:  Tu/Th 9:45-11:20, Tu 1-4 (BDK Science 118) 

 

You will be assigned to read material on a weekly basis, some of these will be provided to you and others you 

will locate.  Please see readings or instructions on your responsibilities posted on Moodle. This is a project-

based course and you can expect to come to class 

prepared to participate.  

 

 

Course Background and Learning Goals 

 

ESCI 250 is a study and application of the methods 

environmental scientists use to investigate 

environmental questions, including sampling 

strategies, tools, sample collection and analysis, and 

presentation.  Prerequisites are ESCI 101 and one 

additional course from the foundational courses 

approved for the environmental sciences major.   

 

The goal of this course is to provide you with problem-

based experiences to practice the methods of sample 

collection and analysis, data analysis and 

interpretation, and presentation of results typical of 

environmental work as well as an opportunity to 

engage in environmental work in collaboration with 

Springfield partners. The work will be performed in as 

professional a manner as is possible, much like what 

would be expected of an environmental scientist, doing 

the same work for an environmental consulting firm. 

To help you navigate science in a social context, you 

will identify strategies from the literature and from community partners for working in and with communities 

and use them to  host lead testing and art advocacy empowerment event with the Springfield Promise 

Neighborhood during PromiseFest (September 7, 2019). After the event, you will take what you have learned 

from residents and plan additional research aligned with community interests.   

 

Environmental science in and with communities is only effective if it leads to improved outcomes. Mapping 

lead risks alone and creating research/academic materials is not enough to result in change. Lead is a global 

environmental pollutant seen at all latitudes and altitudes.  In communities in older housing and historically 

industrial or trafficked areas lead contaminates soil, homes, and more.   Many children in Springfield and 

nationally face difficult developmental issues associated with lead exposure. These challenges are especially 

problematic in marginalized communities where disinvestment results in systemic issues of inequity and 

injustice. For example, Springfield and other communities practiced redlining, or racist housing policies that 

have led to high rates of vacancy and other harsh environmental conditions. Our hope is to build community 

literacy and/or to build resources and local capacity to support new local policies that are more favorable to 

community health. Potential partners include: Springfield Promise Grows, Clark County Combined Health 



District, OSU Extension, the City of Springfield, and faculty with expertise in community change. Other 

environmental research methods will be introduced through campus or community exploration of ecosystem 

services &/or analyses of existing environmental data.  You will gain confidence asking research questions, 

identifying and implementing methods, evaluating data quality, and presenting results in written forms 

(posters, reports). 

 

 

 

 

 

 

Learning Goals:   

 

1) You will learn and apply the research methods of an Environmental Scientist.  This includes: 

site evaluation, project planning, field collection, data analyses, GIS plotting and interpolation, 

& community partnering skills (e.g. canvassing, listening and incorporating concerns into 

research, identifying models to learn from that advance health outcomes). 

2) You will communicate scientific information with consideration of community priorities to 

make an environmental recommendation (report, poster, project).  

 

Assessments Aligned with Learning Goals: 

 

• 30% Class and Lab Assignments (These will include writing and presentation assignments to assess 

your understanding of skills and methods or to synthesize/contextualize your results) 

• 20% Quizzes (to assess understanding of readings and course content) 

• 20% Mid-term Project (to show mastery of methods/analytical skills) 

• 30% Team Poster (to show synthesis of mastered skills & understanding of stakeholder needs) 

 

Assignments will be announced in class or sent via email or posted in Moodle.  You are responsible for keeping 

track of assignments.  They are not embedded in this syllabus. Frequent assessment is part of this course in 

order to rapidly build the habits, skills, & communication needed for your future as an environmental 

scientist. 

 

Policies: 

 

• No late work. 40% off if submitted any time after deadline.  For assignments (& not quizzes or 

projects) I will give you 2 free passes, but these must be turned in within two weeks.  If you were 

asked to verbally present these, you should record yourself in an audio file & submit that with the PPT 

slides.    

 

• No academic misconduct will be tolerated.  Follow the guidelines laid out for you in each 

assignment (re: individual and group work).  If you turn in team work, you must have actively 

contributed to team efforts.  Wittenberg’s official policies are available for you at: 

http://www5.wittenberg.edu/administration/studentconduct/studentcodeofconduct.html 

 

• Wittenberg University is committed to providing reasonable accommodations for eligible students 

with disabilities.  If you are eligible for course accommodations due to a disability, please provide me 

with your self-identification letter from the Office of Academic Services so that we may discuss your 

learning needs.  Early identification at the start of the term is required to ensure timely provision of 

services.   

 

 

 

 

 



Classroom Etiquette: 

 

• Be respectful of the questions, comments, answers, and points made by your peers.   

 

• Be on time and stay the entire class, especially if you are having trouble with the skill or habit we are 

working on. 

 

• Please do not surf the web or play games.  It is distracting to your peers around you and to me. 

 

• Do your own work.  Contribute proactively to group work. And be honest when you can’t.   Please feel 

free to ask me any questions that will clarify expectations or skills used/needed. 

 

Accessibility Statement.  

Wittenberg University strives to make all learning experiences as accessible as possible. If you anticipate or 

experience academic barriers based on your disability (including mental health, learning, chronic health, 

physical, hearing, vision and neurological, or temporary medical conditions, etc.), please let me know 

immediately so that we can privately discuss options. To establish reasonable accommodations, you must 

register with the Accessibility Services office by emailing accessibilityservices@wittenberg.edu. You can also 

find information on the Accessibility Services webpage found at www.wittenberg.edu/success. Please note 

that services are confidential, may take time to put into place, and are not retroactive. 

The Accessibility Services Office is located in the COMPASS: Sweet Success Center, Thomas Library, on the first 

floor. 

 

 

Title IX Statement: 

 

Wittenberg University policies prohibit discrimination on the basis of race, color, national origin, ancestry, 

religion, sex, gender, gender identity, gender expression, sexual orientation, pregnancy, age, genetic 

information, disability and protected veteran status. Discrimination includes any form of unequal treatment 

such as denial of opportunities, harassment, and violence. Sex-based violence includes rape, sexual assault, 

unwanted touching, stalking, dating/interpersonal violence, and sexual exploitation. 

 

If you experience discrimination, you are encouraged (but not required) to report the incident to a Title IX 

Coordinator, Dean of Students or Director of Human Resources. Learn more about your rights and options 

at https://www.wittenberg.edu/student-life/student-development/title-ix-campus-notification.  You also 

may make an anonymous report online. https://www.wittenberg.edu/student-life/student-

development/reporting-incidents-campus 

The Title IX Coordinator will seek to protect the privacy and confidentiality of the individuals involved in any 

report of alleged sexual misconduct or relationship violence to the extent possible and allowed by law. The 

Title IX Coordinator cannot guarantee confidentiality, however, and must evaluate any request for 

confidentiality in the context of the University's responsibility to provide a safe and nondiscriminatory 

environment. 

The following resources and support services offer confidential support: 

Counseling Center: 937-327-7811 

Health Center: 937-327-7811 

University Pastors: 937-327-7411 

Campus Advocates and Support Services 

Project Woman: 937-328-5308 

24-Hour Rape Crisis Line: 1-800-634-9893 

Womyn’s Center: 937 327-7417 



 

An Advocate is available to help the student consider her/his options, facilitate appropriate intervention, and 

provide information, support, and referral. The Advocate will accompany the student, if she/he desires, to 

medical treatment, to meet with university officials, and/or to meet with law enforcement authorities and 

legal representatives; will stress that academic assistance and other accommodations are available; and will 

ensure that follow-up contacts are made as appropriate. 

 

Class Inclusion & Belonging Statement 

Students at Wittenberg come from many different race/ethnic, class, gender, sexual identity, religious beliefs, 

academic backgrounds, origins, citizen statuses, and intersections of these and all influence how we view the 

world. I will strive to be inclusive, respect, represent, and empower underrepresented perspectives through 

the materials we engage in, and cultivate a sense of belonging. This is one reason I seek your attitudes about 

climate change and engaging with communities at the beginning and end of my course. Resonating with you 

and inspiring climate literacy and action is important to me. It is also why this course engages you actively in 

the material with time for both individual reflection and group work.  It is also why this class incorporates the 

skills and habits needed for work in and with communities. While the science of climate change and the 

inequitable and injust consequences are well established, we widely lack planning and policies at local to 

global scales.  For this reason, the course will focus on capacity-building at local scales and we will explore 

community perspectives, locally-relevant climate data, and engage in ways that build climate literacy and 

advocacy. During in-class activities it is ok to make mistakes, in fact sometimes I teach concepts that are 

known barriers to climate literacy. The rubric for assessing these is about engagement in content and 

completion and not perfection.  However, you will do best if you work critically on these. I commit to 

reviewing assignments, providing answers, and reviewing common barriers.  As we move forward, please 

know that both I, and perhaps some of your peers, am still learning how to navigate open dialogue critical to 

growth.  Please seek to build trust and respect with your peers. One strategy is to let people know when you 

have been hurt. While this may be uncomfortable it often leads to growth. 

 

 

 

 

Tentative Schedule 

Week Topic/Reading Activities 

Aug 19 

Introduction to Environmental Science Research 

Methods, Precautionary Principle & Risk, Career Goals   

 

Risk Assessment, Identifying skills,  

habits, & technologies  of jobs that 

interest students to incorporate into 

ckass  

Aug 26 

Observations, GIS, and the Geographic Approach, Basic 

Tools – GPS and GIS (points, lines, and polygons – 

measurement of specific attributes, interpolation of 

data like elevation)  

GIS introduced with campus soil 

data Risk Assessment 

Sept 2 

Community Engagement Strategies Surrounding 

Environmental Justice, GIS with Opportunity Atlas, 

Community Environmental Injustice Data 

 

Assigned Reading XRF Basics/ Lead 

in the Environment 

 

GIS Census Data, Geographic 

Approach, Thriving Earth Approach, 

Justice Group Approaches 

 

Sept 9 

Experimental design, sampling – points, lines and 

transects, and quadrats and areas; random and non-

random sampling, sampling schemes 

 

Literature Review: Experimental 

Design Collecting Data using GPS 

and Importing into GIS, (I choose a 

site not related to our lead work that 

gave more time for field sampling 

methods & learning how to make 

topo & concentration maps) 



 

Sept 16 
Numbers and data – precision and accuracy, significant 

digits, error, data types, resolution and representation,  

Analyzing field data statistically, 

equip-concentration maps 

Midterm on Environmental Justice 

Introduced 

 

Sept 23 Dr. Fortner is at GSA on Tuesday this week  

Time for background research on 

redlining & environmental justice & 

using GIS skills to examine 

additional census & point data 

Sept 29 

Data analysis, interpretation, and presentation; Statistics 

– general descriptive statistics; independent and 

dependent variables; correlation and causation 

 

 

Midterm Project Due 

Oct 7 
Statistics – common statistical tests; independent and 

dependent variables 
Revision & Quiz 1 

Oct 14 
 

No Class This Week  
 

Oct 21 
Developing independent spatial research connected to a 

shared research question (Metal Redlining Network) 

Background Research on ecosystem 

services, stormwater, other top 

issues in the environment we might 

explore in relation to redlining. 

 

Oct 28 Group Project Proposal 

Share individual ideas, identify 

collective research, & plan sample 

sites for shared research & class 

identified research 

   

Nov 4 Field Sampling & Soil Processing Field Sampling and Data Collection;  

Nov 11 XRF time, Spatial Analyses tutorials 

Spatial Analysis and QA/QC 

comparing the precision & accuracy 

of XRF on bagged vs. EPA samples 

 

Nov 18 

 

Project Work, Figure Creation, Box plots & statistical 

analyses of data, comparing to management thresholds 

 

 

Explore reading on effective figures, 

critique past project figures 

(captions, colors, legends) & 

improve a figure, Mini-tab practice 

Nov 25 
Final Project Options: Advocacy, Poster, Manuscript 

 
 

Dec 2 Project Work Final Project Due  

 

 

 


