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ASSIGNMENT #6: RESEARCH PAPER

Tasks: Write a primary research paper in standard scientific style. Conduct peer review and revise your paper after receiving feedback. 

Purpose: Primary research papers provide a way for research results to be published and thus accessed by other researchers. Although guidelines of different scientific journals may vary, most require that primary research papers include the following sections: a) Abstract, b) Introduction, c) Methods, d) Results, e) Discussion, f) Acknowledgments, and g) Literature Cited. By writing in this style, you will become more familiar with the structure of a scientific paper and will gain practice in communicating findings in this standard format. 

Background: In a primary research paper, those who conducted a study justify its importance, describe the research methods, present and interpret data, and explain the significance and usefulness of the findings. Before publication in a peer-reviewed journal, a paper is evaluated by other scientists who are doing research in the discipline. Peer reviewers and journal editors determine if the research merits publication; they may also ask for clarifications or request revisions. The peer-review process thus improves the quality of papers published in the primary literature. 

Resources: 
· Chapter 4: “Writing Lab Reports and Research Papers,” Chapter 7: “Drafting and Revising,” and Chapter 8, “Preparing the Final Draft” in McMillan, V. E. 2017. Writing Papers in the Biological Sciences, Sixth Edition. Bedford St. Martin’s: Boston.
· Instructions for writing each section of a primary research paper are in Chapters 11-16 of Hofmann, A. H. 2020. Scientific Writing and Communication, Fourth Edition. Oxford University Press: New York. Also see Chapter 17: “Revising and Reviewing a Manuscript” and Chapter 18: “Final Version, Submission, and Peer Review.” 


INSTRUCTIONS: 

1) [bookmark: _Hlk46674282]Parts of a primary research paper: Below are brief descriptions of what belongs in each section of your paper; further details can be found in the writing guides recommended above. For an example to follow, review the information presented in each section of a primary research paper published in a peer-reviewed journal such as Ecology.  
a) Abstract: a concise summary of a research project or study, usually less than 300 words. It outlines a project’s purpose, methods, results, and conclusions. 
b) Introduction: justifies the importance of the research and gives background information necessary for the reader to understand the question being investigated. It ends with a statement of research objectives.  
c) Methods: details how you did your investigation. It includes a description of the study sites and the protocols followed in both the field and lab.
d) Results: presents and summarizes data; includes graphs and/or tables that are referenced in the text. The text summarizes the main trends in the data.
e) Discussion: usually the longest section of the paper and the part scrutinized most carefully by readers. The Discussion is where you will interpret your data, provide scientific explanations, and relate results to the scientific literature. 
f) Acknowledgments: an opportunity to briefly thank those who helped with your study or provided funding, equipment, or access to field sites.  
g) Literature Cited: contains full citations for all sources cited within the paper. Use Council of Science Editors (CSE) name-year style, as in the journal Ecology.


2) Peer review: We all benefit from constructive feedback. Peer review works best when comments are thoughtful, sincere, and made with good intentions. By reviewing your classmates’ work, you will help them improve. Consider these questions as you comment on each section of a classmate’s paper: 
a) Abstract:
· Are the project’s purpose, methods, results, and conclusions adequately summarized? Is anything missing?
· Is the abstract written concisely (less than 300 words)?
b) Introduction: 
· Is the necessity for conducting the research well justified? Is sufficient background information provided, or do you suggest that additional topics be addressed? 
· Does a statement of research objectives appear at the end of the Introduction, and is that statement clear and easy to understand? 
c) Methods:
· Are the study sites thoroughly described, or should the description be expanded? 
· Is sufficient information provided about the methodologies used in the field and in the lab? If not, what is missing? Or, is unnecessary detail included that could be deleted?  

d) Results:
· Are graphs and/or tables complete and able to “stand alone,” with units and other relevant information included? Are figure captions and table headings clear?
· Does text in the Results section clearly describe the trends in the data? If you read only that text and did not look at the graphs or tables, would you be able to grasp the main findings?

e) Discussion:
· Is the scientific explanation of the data clear, easy to understand, and written without jargon? Do you feel that any important information may be missing?
· Are citations discussed thoughtfully and in detail? Or, is cited information vague and likely obtained from just an article’s abstract?  
f) Acknowledgments and Literature Cited:
· Are appropriate individuals or institutions thanked within the Acknowledgments?
· Is the CSE name-year citation format used within the text of the paper and within the Literature Cited section?


3) Grading criteria for final rewrite (60 pts. total): When you receive feedback on your paper, take the suggestions seriously. By revising your draft, you will improve your writing ability as well as generate a final paper with clearer explanations and stronger arguments. Review the grading criteria below and continue to evaluate and rewrite so that your final submission is your best possible work. Structure, style, and grammar will account for 20% of your grade.


	[bookmark: _Hlk206343819]
	Exemplary (4 pts.)
Well-explained, thorough, and complete
	Proficient (3 pts.)
Appropriate, with minor gaps or weaknesses
	Developing (2 pts.)
Contains one major or several minor issues
	Marginal (1 pt.)
Incomplete or with multiple major errors

	Title
	Title is concise with logical word arrangement, accurately representing the research topic and scope.
	Title accurately represents the research topic and scope, but is overly wordy or has minor issues with word arrangement. 
	Title addresses research topic but lacks necessary detail or doesn't fully convey the scope of the research.
	Title fails to represent the research topic or scope effectively. 

	Abstract
	Clear, concise summary of purpose, methods, results, and conclusions. Includes essential details without unnecessary information. 
	Purpose, methods, results, and conclusions may have minor gaps or be wordy, but still provide a solid understanding of the research.
	Purpose, methods, results, or conclusions are missing some key information, somewhat impeding comprehension of the research. 
	Several components are missing or poorly explained, significantly impeding comprehension of the research. 

	Introduction: 
Background
	Scientific background needed to understand topic is thoroughly explained, with strong justification for research necessity and importance. All elements are well-integrated. 
	Scientific background and research justification are clear, though minor details may be missing. Overall, information is solid despite some gaps.
	Scientific background and research justification are unclear or missing key aspects, inadequately explaining the research topic and its importance.
	Scientific background and justification are largely confusing, lacking most information needed to understand the research topic and its importance.

	Introduction: Objectives
	Introduction ends with a complete and clear statement of research objectives. 
	Research objectives are complete and mostly clear, with minor aspects that need refinement. 
	Research objectives are somewhat incomplete or vague, leading to partial understanding. 
	Statement of research objectives is missing or largely unclear, providing little to no understanding. 

	Methods: 
Study Sites
	Study sites are thoroughly described, including location, habitat, vegetation, invasive species presence/density, light, soil/leaf litter, and other relevant abiotic or biotic factors. Details are accurate, relevant, and clear.
	Study sites are adequately described and include most key features. Minor gaps or slight ambiguities don’t impede general understanding.
	Study site description omits important information or contain inaccuracies that hinder clear understanding. 
	Study site description lacks most necessary information or are largely inaccurate.  

	Methods: 
Data
	Field and lab methods are clearly explained. Sample/data collection and analyses/statistics are accurate and relevant, with no unnecessary detail. 
	Field and lab methods are well-described, with only minor gaps or ambiguities. Sample/data collection and analyses/statistics are largely accurate and clear. 
	Field and lab methods, sample/data collection, or analyses/statistics contain significant inaccuracies, omissions, or irrelevant details.
	Field and lab methods, sample/data collection, or analyses/statistics are largely incomplete or inaccurate. Focus may be on unnecessary rather than important details.

	Results: 
Figures/Tables
	Figures/tables effectively present data and stand alone, providing all necessary information (e.g., clear labels, units, or symbols) for full understanding. Table headings/ figure captions fully and accurately describe contents.
	Figures/tables are interpretable and largely stand alone, with minor details omitted. Table headings/figure captions accurately describe contents, though some details may be missing.
	Figures/tables have significant inaccuracies or omissions in required elements (e.g., labels, units, or symbols). Or, table headings/ figure captions are incomplete or vague, leaving some content unclear.
	Figures/tables present data in a disorganized manner or lack most labels, units, or symbols needed for understanding. Table headings/figure captions are missing or provide little useful information.

	Results: 
Text
	Major data trends are effectively summarized. Figures/tables are properly numbered and clearly referenced.
	Major data trends are summarized, with some underdeveloped aspects that don’t hinder overall understanding. Figures/tables are numbered and referenced.
	Data trends are summarized, but key aspects are incorrect, poorly described, or missing. Figures/tables may be incorrectly numbered or referenced.
	Text in the results section is missing or fails to summarize major data trends. Figures/tables may not be numbered or referenced.

	Discussion: 
Data Explanation
	Scientific explanation is clear thorough, and well-reasoned, fully addressing relevant factors that may account for the study’s data patterns and results.
	Scientific explanation is generally clear and considers relevant factors, though some aspects lack depth or detail.
	Scientific explanation overlooks key factors affecting data patterns or results, limiting understanding. 
	Scientific explanation is vague or superficial, with major gaps in reasoning or clear misunderstandings.

	Discussion: Literature
	Information from citations is specific, detailed, and thoroughly explained, with clear and direct connections to the present study. 
	Information from citations is generally clear and tied to the present study, though some details or explanations may be underdeveloped.
	Information from citations is present but vague, with limited explanation and weak or inconsistent connections to the present study.
	Information from citations is minimal, inaccurate, or poorly explained, with little to no connection to the present study.

	Discussion: 
Future Research
	Future research suggestions are thoughtful and strongly tied to the present study’s data or limitations. A clear, well-justified path for ongoing inquiry is provided.
	Future research suggestions are reasonable and tied to the present study’s data or limitations. A path for ongoing inquiry is provided but lacks full justification or clarity.
	Future research suggestions are present but only loosely tied to the present study’s data or limitations. The path for ongoing inquiry is vague or weakly justified.
	Future research suggestions are minimal, unclear, or not tied to the present study’s data or limitations. Little to no path for ongoing inquiry is provided.

	Acknowledgments 
& Literature Cited
	Acknowledgments: All individuals and institutions that provided help, equipment, funding, or site access are recognized, with contributions clearly noted. In-text citations & Literature Cited section: correctly formatted in CSE name-year style with no errors.
	Acknowledgments: All individuals and institutions that provided help, equipment, funding, or site access are recognized, though specific contributions are unclear. In-text citations & Literature Cited section: largely follow CSE style with minor errors that don't affect clarity.
	Acknowledgments: Most individuals and institutions that provided help, equipment, funding, or site access are recognized, with some important omissions. In-text citations & Literature Cited section: several inconsistencies or formatting errors.
	Acknowledgments: Few of the individuals or institutions who provided help, equipment, funding, or site access are recognized. In-text citations & Literature Cited section: little adherence to CSE style with major errors throughout.

	Structure: 
Organization & Flow
	Paragraphs are well-organized with clear topic sentences and supporting details. Ideas progress logically throughout paper, with sentences and paragraphs building on one another without gaps in reasoning.
	Paragraphs are generally organized and include topic sentences and supporting details. Ideas mostly progress logically, though some transitions or connections could be clearer.
	Paragraphs show uneven organization. Topic sentences or supporting details are sometimes missing. Ideas progress inconsistently, with noticeable gaps or weak connections.
	Paragraphs are poorly organized, lacking clear topic sentences or supporting details. Ideas are disjointed, with little logical flow or coherence.

	Style:
Clarity & Audience
	Explanations are written to be understandable to non-experts, with appropriate detail and free from jargon. Language is clear, concise, and without unnecessary redundancy or filler. 
	Explanations are mostly written to be understandable to non-experts, usually with appropriate detail. Some jargon or minor redundancy may be present.
	Explanations are sometimes unclear, with insufficient detail to be understood by non-experts, or overly technical. Redundancy or filler somewhat obscures content. 
	Explanations are largely unclear or inaccessible to non-experts, with frequent jargon or missing detail. Excessive wordiness or filler distracts from content.

	Grammar &
Language Mechanics
	Grammar, punctuation, spelling, and word choice are excellent, with little to no errors.
	Grammar, punctuation, spelling, and word choice are generally strong, with occasional minor errors that don't significantly affect clarity or meaning.
	Grammar, punctuation, spelling, and word choice have noticeable errors that often interfere with clarity and readability.
	Frequent grammar, punctuation, spelling, and word choice errors significantly hinder understanding.
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