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____________________________________________________________________________________________
Course Overview 
This course provides graduate students in research-oriented natural resource degrees an introduction to scientific research and graduate study from an interdisciplinary perspective. Students learn to critically read and analyze published research, frame problems, and ask research questions within and across biological, physical and social science disciplines. Students articulate an individual philosophy of science, develop science writing and communication skills, and are trained in responsible research conduct. 

Course Goal 
This course aims to provide beginning graduate students with foundational research, communication and professional skills to launch a successful graduate program and professional career, while building relationships with fellow students and faculty across disciplines within our department and college. 

Learning Objectives
By the end of the semester, students will be able to:

1) Define science and its aims from different disciplinary perspectives. 

2) Compare and contrast the different ontologies, epistemologies and methodologies of relevant natural resource physical, biological and social sciences and articulate a personal philosophy of science as a work in progress.
3) Conduct a literature search, review and synthesis, and critically analyze others’ published research. 
4) Ask a research question that is informed by existing theory and knowledge, novel, meaningful to science or management, and feasible.

5) Demonstrate understanding of research and professional ethics and responsible research conduct, including data management, ownership and sharing; human and animal subjects research; academic integrity and intellectual property.

6) Demonstrate basic skills in communicating across disciplines and with non-scientist stakeholders, including visual, written and oral communication, and scientific collaboration and teamwork.

7) Demonstrate understanding of the basic structure and process of writing a research proposal and scientific paper.  

Course Prerequisites
Graduate standing. 
Required and Supplementary Texts and Materials
Most readings will be posted on the course Canvas site. 
The following books are recommended for qualitative and ecological researchers respectively:

Creswell, J. W. 2013. Qualitative inquiry and research design: Choosing among five approaches, 3rd Edition. Sage, Los Angeles.

Gotelli, N. J., and A. M. Ellison. 2004. A primer of ecological statistics, second edition. Sinauer Associates, Sunderland, MA.
Assignments
Preparation for and Participation in Class, Lead Discussion 
Graduate students are expected to do all reading before class and to come to class prepared to engage in discussion. For most weeks you are assigned ~30-50 pages of reading. This course will be discussion-based (i.e. no or few lectures) and students will work in teams and/or with the instructor to design learning activities and facilitate discussions that deepen all students’ understanding of and ability to apply concepts and practices covered in the readings. 
Reflective Writing Assignments Philosophy of Science and Positionality Statement 

Each student should complete the 5 required reflective memo assignments (1-5) that ask them to reflect on readings and class discussions, and to work through issues of research and professional ethics. Two additional reflective memo assignments may be completed for additional credit (6 and 7). Responses to the prompts should be 1-3 paragraphs in length, no more than 1 single spaced page.  
Philosophy of Science and Positionality Statement 

Each student must write a short (1-2 pages, single spaced) statement of their philosophy of science and positionality. The purpose of the statement is to develop and articulate your understanding of the nature of reality (ontology), and how we know (epistemology), and to reflect on how your personal background and philosophy of science may influence your choice or research questions and methods, and your relationship to your research participants or stakeholders. 
Literature Review and Concept Map 
Science is a systematic method of creating knowledge and also a body of existing knowledge derived through the scientific method. In order to develop a research project that contributes new knowledge, and is relevant to theory and/or management, we must first have a solid understanding of existing knowledge and the research that generated it. Searching for, critically reviewing, and synthesizing the scientific literature is therefore an essential skill for any researcher and an early step in any research process. In this assignment students will conduct a literature search relevant to their research field, critically read at least 20 papers, and write a concise review and synthesis of this body of work, identifying key findings and methodological approaches, as well as gaps in theory, empirical research or methods. To explore and depict the relationships among key concepts, advances and methods in their research area, students will create a concept map. In addition to building a critical skill, this assignment is designed to help students explore an area of research they may want to pursue and to identify where the critical gaps and uncertainties lie that call for additional research. 
Peer Review

To develop the skill of providing constructive feedback, each students will conduct a peer review of another student’s literature review and concept map. 
Final Project and Presentation
The final project will comprise the revised literature review, potential research questions and approaches, and a philosophy of science and positionality statement. The intent here is not a full blown proposal, but rather to explore and evaluate possible questions and methods, gaining feedback that will help students in understanding what makes a strong research question and appropriate methodology.  A more detailed description of the project and presentation will be provided later in the semester. 
Basis for Final Grade
	Assessment
	Percent of Final Grade

	Literature review and concept map
	25%

	Reflective writing assignments (3% each)

Philosophy of Science and Positionality Statement
	15%
  5%

	Peer review 

Final project
Presentation
	  5%
25%

   5%

	Design and lead class discussion
	20%

	
	100%


Grading scale: 
A    90-100% 



B    80-89.9%



C    70-79.9%



D    60-69.9%



F     <60%

Plus or minus grades may be added to final course grades at the instructor’s discretion.   CSU policy does not permit assigning grades of C-, D+ or D-.

Course Schedule in Table Format

	Week
	Topic
	Reading Due
	Assignment Due

	1 Aug 28
	Grad School Basics & FRS Graduate Student Orientation
	
	

	2 Sept 4
	What is (Good) Science? & How to Read a Scientific Paper
	Moon & Blackman 2014

Gotelli and Ellison 2004 Ch 4

Purruganam & Hewitt 2004


	Reflective Memo 1

	3 Sept 11
	Doing a Literature Search
Computer classroom 171
	Hart 1998, Ch 1 & 2


	Reflective Memo 2


	4 Sept 18
	Diversity 101
	
	Reflective Memo 3


	5 Sept 25
	Literature Synthesis and Concept Maps
	Hart 1998 Ch 6 & 7

Review paper TBD
	Reflective Memo 4

	6 Oct 2
	Developing a Research Question & Proposal Writing
	Creswell Ch 3

Ford Ch 2

Karban and Huntzinger Ch 1
	Reflective Memo 5

	7 Oct 9
	Qualitative Methodologies
	Creswell Ch 4

Moon et al. 2014

Cheng & Randall-Parker 2017

1 qualitative paper TBD
	Work on Literature Review and Concept Map

	8 Oct 16
	Quantitative Methodologies 
	Gotelli & Ellison 2004 Ch 6

1 quantitative paper TBD


	Work on Literature Review and Concept Map

	9 Oct 23
	TBD 
	 TBD
	Literature Review & Concept Map

	10 Oct 30
	De-mystifying the Scientific Publication Process
	Scrimgeon et al 2016

Taylor et al 2016


	Reflective Memo 6 (optional)

	11 Nov 6
	Data Management 
(guest presentation Miranda Redmond)
	Gotelli & Ellison 2004 Ch 8


	Peer Review
Reflective Memo 7 (optional)

	12 Nov 13
	Research Ethics
	On Being a Scientist

	Philosophy of Science and Positionality Statement

	13 Nov 20
	TBD 
	TBD
	Work on Final Project

	14 Nov 27
	THANKSGIVING
	
	

	15 Dec 4
	Visual Data Presentation(Kevin Jablonski and Dani Castillo)
	See readings on Canvas

	Work on Final Project

	16 Dec 11
	Final Presentations
	
	Final Projects & Presentations


Schedule of Classes and Assignments
Week 1 
August 28 
Introduction & Graduate School Basics
Welcome! This week we will get to know each other, negotiate class communication norms, and discuss the rationale and aims of the course, specifically—what is the value of understanding the multiple disciplines represented within FRS to your specific graduate program goals.
Week 2

September 4
What is (Good) Science? Disciplinary Perspectives and Epistemologies
“What is science?” is a classic PhD preliminary exam question. Many of us do science without thinking about what science is and isn’t. We may assume that other scientists and scientific disciplines share our understanding of what science is, its purpose and method. Yet when we encounter other disciplines, we realize that our philosophies of science—what we believe about the nature of reality, ways of knowing, and the purpose and value of scientific knowledge—vary greatly. This week we begin to discuss what we think science is (and isn’t), and how differing views of reality and theories of knowledge result in different philosophies of science. 

Reading:

Moon, K., and D. Blackman. 2014. A guide to understanding social science research for natural scientists. Conservation Biology 28:1167-1177.
Gotelli, N. J., and A. M. Ellison. 2004. Chapter 4. Framing and testing hypotheses. A primer of ecological statistics, second edition. Sinauer Associates, Sunderland, MA. Pages 79-90 only

Supplemental Reading (Optional):

Creswell, J. W. 2013. Chapter 2 Philosophical assumptions and interpretive frameworks. In, Qualitative inquiry and research design: Choosing among five approaches, 3rd Edition. Sage, Los Angeles. 
Assignment Due: Reflective Memo 1: Fill out professional development plan and make appointment with your advisor.
Week 3 
September 11
Literature Search and Review, How to Read a Scientific Paper

Learning to read the scientific literature critically and efficiently, and to locate, review and synthesize multiple papers, are essential skills for any emerging scientist. This week will learn about the literature search and review process. 

Reading:
Purugganan, M., and J. Hewitt. 2004. How to read a scientific article. Rice University, Houston, TX.
Hart, C. 1998. Doing a literature review: releasing the social science research imagination. London; Thousand Oaks: Sage Publications. (Chapters 1 & 2, Pp. 1-43)

Supplemental Reading (Optional):

Bilotta, G. S., A. M. Milner, and I. Boyd. 2014. On the use of systematic reviews to inform environmental policies. Environmental Science and Policy 42:67-77.
Assignment Due: Reflective Memo 2: Identify the topic for your literature search and review, write a short justification for your choice, and outline your initial search strategy. 

Week 4

September 18
Diversity & Inclusion Training (Shannon Archibeque-Engle)
Assignment Due: Reflective Memo 3: Meet with your major advisor and discuss timelines, expectations and communication norms. Go over the action plan you completed for week 2. Write a reflective memo reporting on meeting. Do you have any questions or uncertainties about any of these issues? If so, how might you address them?

Week 5

September 25
Literature Synthesis, Concept Maps and Organizing a Literature Review 
So, you have read and taken notes on 20+ articles on your topic. Is this enough? How do you make sense of all this material? How do you organize it in a meaningful way, and develop your own critical assessment of the existing research on your topic as a whole body of work? 
Reading: 

Hart, C. 1998. Doing a literature review: releasing the social science research imagination. London; Thousand Oaks: Sage Publications, London. (Chapters 6 & 7, Pp. 143-206)
Example review papers (TBD)

Assignment Due: Reflective Memo 4: Submit your list of references from your literature search, and associated notes. Write a short reflective memo assessing your progress so far. Do you feel that you have exhausted the literature on your topic or is there a lot more out there and you are having difficulty determining what works are most relevant? What emergent patterns do you see at this point in the finds of studies, the methods, or the findings related to your topic?
Week 6 
October 2
Developing a Research Question and Basics of Proposal Writing 
Picking a research question is a major step in the research process and the ability to ask good questions is a critical skill. Now that you have some idea of what is already known for your topic and where the gaps in knowledge or methods lie, how can use your literature review to identify and justify a research question? Where do research questions come from and what makes a good one? Once you have a question in mind, how do you justify it and propose to answer it?
Reading: 

Creswell, J. W. 2013. Chapter 3 Designing a qualitative study. Qualitative inquiry and research design: Choosing among five approaches, 3rd Edition. Sage, Los Angeles.

Ford, E. D. 2000. Chapter 2 Five processes of research planning. Scientific method for ecological research. Cambridge University Press, Cambridge, UK.

Karban, R., and M. Huntzinger. 2006. Chapter 1 Picking a question. How to do ecology: A concise handbook. Princeton University Press, Princeton.
Choose one proposal RFP to read from those posted on CANVAS. 

Assignment Due: Reflective Memo 5: Based on your literature search, conversations with your advisor, curiosity, etc., what are some research questions that you might want to pursue? What questions do you have about what makes a good research question? What concerns, if any, do you have about the potential research questions you have brainstormed so far?
Week 7 
October 9
Qualitative and Participatory Methodologies 

This week we will dive into qualitative social science and participatory methodologies in natural resource research. We will discuss the broadly some different qualitative methods and the standards for rigor and validity in qualitative research. We will also introduce the concept of participatory research—where the boundaries between the research subject/participant and researcher are loosened or dissolved and researchers work in partnership with stakeholders to frame and answer questions.  

Reading: 

Creswell, J. W. 2013. Chapter 4 Five qualitative approaches to inquiry. Qualitative inquiry and research design: Choosing among five approaches, 3rd Edition. Sage, Los Angeles. 

Moon et al. 2016. A guideline to improve qualitative social science publishing in ecology and conservation journals. Ecology and Society 21(3):17.

Cheng, A. S., and T. Randall-Parker. 2017. Examining the influence of positionality in evaluating collaborative progress in natural resource management: Reflections of an academic and a practitioner. Society and Natural Resources http://dx.doi.org/10.1080/08941920.2017.1295493.
Article by guest author TBD

Assignment Due: Literature Review and Concept Map

Week 8 
October 16
Quantitative Methodologies

Quantitative methodologies are most often associated with natural resource research, especially in ecological and physical science fields. This week we discuss three dominant quantitative approaches to natural resource research: observational field studies, field experiments and simulation modelling. 

Reading: 
Gotelli, N. J., and A. M. Ellison. 2004. Chapter 6. Designing successful field studies. Pages 137-161 in A primer of ecological statistics, second edition. Sinauer Associates, Sunderland, MA.
Reading on modelling, TBD.
Reading by guest author(s) TBD.

Assignment Due: Submit your peer review to your review-buddy and to the instructor. 
Week 9 
October 23 
Facilitation 101
Reading: 
TBD

Assignment Due: Philosophy of Science and Positionality Statement. Write a short (1-2 pages single-spaced) draft statement of your research philosophy and positionality. As a scientist, what are your beliefs about the nature of reality? The nature of knowledge? How does your personal and academic background influence your beliefs and your preferred scientific approach? For example, you may want to consider how your gender, ethnic/cultural and class background, where you grew up, and your past educational and work/life experiences influence your choice of research topics and methods. How might your background influence (potentially bias) your research? How might you compensate for potential bias? How might your positionality influence how you engage with or are perceived by research participants or clients/stakeholders? 
Week 10
October 30
Demystifying the Scientific Peer-Review and Publication Process

A researcher’s job is not done until their findings become part of the scientific record through the peer review and publication process. How does this process work? How can we make sure that our results are available to future researchers and avoid ethical pitfalls, conflicts over authorship, and other potential barriers to publication?

Reading: 

Scrimgeour, G. J., and S. D. Pruss. 2016. Writing highly effective reviews of a scientific manuscript. Freshwater science 35:1076-1081.

Taylor, B. W. 2016. Writing an effective response to a manuscript review. Freshwater science 35:1082-1087.
Assignment Due: Reflective memo 6 (optional): Ask your major advisor about their expectations regarding publication of your thesis or dissertation. How many papers do they expect you to produce? When (e.g. before or after your defense)? What are your advisor’s expectations regarding authorship of work from your thesis?  

Week 11
November 6
Data Management, Access and Ownership (guest lecture, Miranda Redmond) 

Data curation and management is a critical element of good research practice. This week we will learn about best practices in data management. 

Reading:

Gotelli, N. J., and A. M. Ellison. 2004. Chapter 8 Managing and curating data. Pages 207-236 in A primer of ecological statistics, second edition. Sinauer Associates, Sunderland, MA.

Assignment Due: Submit your peer review to your review to your “review buddy” and to the instructor.

Assignment Due:  Reflective memo 7 (optional): Ask your advisor about their policies regarding data ownership, sharing and archiving? Who “owns” the data that you will use in your thesis or dissertation? What are the policies regarding sharing that data with others inside or outside of your research/lab group? Where and how are data organized and stored? What are the metadata requirements? 

Week 12
November 13
Research and Professional Ethics

Scientific integrity is the foundation of the social contract between science and society. If we cannot trust the people and process that produce science, we have little trust in the results of their efforts. This week we build on our discussions of the peer review process and data management, to continue our conversation about standards of scientific conduct.  

Reading: 

National Academy of Science. 2009. On being a scientist, a guide to responsible conduct in research. National Academy of Sciences, Washington, D.C.
Assignment Due: Philosophy of Science and Positionality Statement. Write a short (1-2 pages single-spaced) draft statement of your research philosophy and positionality. As a scientist, what are your beliefs about the nature of reality? The nature of knowledge? How does your personal and academic background influence your beliefs and your preferred scientific approach? For example, you may want to consider how your gender, ethnic/cultural and class background, where you grew up, and your past educational and work/life experiences influence your choice of research topics and methods. How might your background influence (potentially bias) your research? How might you compensate for potential bias? How might your positionality influence how you engage with or are perceived by research participants or clients/stakeholders? 
Week 13
November 20
TBD  
Week 14
THANKSGIVING BREAK, NO CLASS

Week 15
December 4
Data Visualization and Presentation (guest lecture, Kevin Jablonski and Dani Castillo) 

 “A picture is worth a thousand words,” is an often repeated phrase. How can you present your research results effectively in graphic form? What makes for an effective figure and what are the essential components of a scientific chart or graph? What are best practices for creating scientific posters and visuals (e.g. powerpoint, presi) to support oral presentations?

Reading:

TBD

Assignment Due: None, work on final paper and presentation
Week 16
December 11
Final Presentations 
Reading: 
None!
Assignment Due: Final presentations and papers due
Course Policies
Late Work Policy:
Assignments turned in late will be assessed a penalty: a half-letter grade if it is one day late, or a full-letter grade for 2-7 days late. Assignments overdue by more than seven days will not be accepted. If the need for an extension is anticipated, it must be requested in advance of the due date. 
Extra Credit Policy: 
Extra credit may be earned by completing one or both of the optional reflective memos (6 and 7).
Grades of "Incomplete": 
Per university policy, an instructor may assign temporary grade of Incomplete to a student who demonstrates that he or she could not complete the requirements of the course due to circumstances beyond the student's control and not reasonably foreseeable. A student must be passing a course at the time that an Incomplete is requested unless the instructor determines that there are extenuating circumstances to assign an Incomplete to a student who is not passing the course. When an instructor assigns an Incomplete, he or she shall specify in writing using the Department Incomplete Grade Form the requirements the student shall fulfill to complete the course as well as the reasons for granting an Incomplete when the student is not passing the course. The instructor shall retain a copy of this statement in his or her grade records and provide copies to the student and the department head or his or her designee.  (Section I.6 of the Academic Faculty and Administrative Professional Manual)
Disability Access: 

Colorado State University is committed to providing reasonable accommodations for all persons with disabilities. Students with disabilities who need accommodations must first contact Resources for Disabled Students before requesting accommodations from the professor.  Resources for Disabled Students (RDS; http://rds.colostate.edu/home) is located in room 100 of the General Services Building. Their phone is (970) 491-6385 (V/TDD). Students who need accommodations in this course must contact the professor at the beginning of the semester to discuss needed accommodations. 
Attendance Policy: 
Learning in this class is highly dependent on attendance and participation.  Participation is expected at all classes. If you must miss a class due to an unavoidable conflict, please inform the instructor in advance. Participation in official University activities, such as attending a scientific conference, or special religious observances may provide a legitimate reason for an excused absence. The student is responsible for discussing this with the instructor at the beginning of the semester.
Professionalism Policy: 
Per university policy and classroom etiquette; mobile phones, iPods, etc. must be silenced during all classroom and lab lectures. Those not heeding this rule will be asked to leave the classroom/lab immediately so as to not disrupt the learning environment. Please arrive on time for all class meetings. Students who habitually disturb the class by talking, arriving late, etc., and have been warned may suffer a reduction in their final class grade. 
When emailing the instructor, please include your full name, CSU ID, and the course number in your email.
Academic Integrity: 
The Department of Forest and Rangeland Stewardship takes academic integrity seriously. At minimum, academic integrity means that no one will use another's work as their own. The CSU writing center defines plagiarism this way:

Plagiarism is the unauthorized or unacknowledged use of another person's academic or scholarly work. Done on purpose, it is cheating. Done accidentally, it is no less serious. Regardless of how it occurs, plagiarism is a theft of intellectual property and a violation of an ironclad rule demanding "credit be given where credit is due."

Source: (Writing Guides: Understanding Plagiarism. 
" 
 https://writing.colostate.edu/guides/page.cfm?pageid=311&guideid=17
 Accessed, September 23, 2017) 

If you plagiarize in your work you could lose credit for the plagiarized work, fail the assignment, or fail the course. Each instance of plagiarism, classroom cheating, and other types of academic dishonesty will be addressed according to the principles published in the CSU General Catalog (see http://catalog.colostate.edu/general-catalog/policies/students-responsibilities/#academic-integrity). 

Of course, academic integrity means more than just avoiding plagiarism. It also involves doing your own reading and studying. It includes regular class attendance, careful consideration of all class materials, and engagement with the class and your fellow students. Academic integrity lies at the core of our common goal: to create an intellectually honest and rigorous community. Because academic integrity, and the personal and social integrity of which academic integrity is an integral part, is so central to our mission as students, teachers, scholars, and citizens, we will ask to you sign the CSU Honor Pledge as part of completing all of our major assignments. While you will not be required to sign the honor pledge, we will ask each of you to write and sign the following statement on your papers and exams:

"I have not given, received, or used any unauthorized assistance."
