
Spring 2017 Syllabus BIOL4397 (class 22978)   
Introduction to Scientific Research 

Time:  Tue, Thurs 2:30 - 4:00 PM 
Location:  SW 219 (Social Work Building) 
Instructor:  Tim Cooper 

Goals:  For students to: 
 i. Learn critical thinking skills, building scientific literacy and 

independent thinking.  
 ii. Develop inquiry-based research projects that they will carry 

out, analyze, interpret and present. 
 iii.  Progress to additional research opportunities through 

established programs at UH and elsewhere. 

Content:  This class will focus on active research and will include lectures focused on 
giving students a firm foundation in research, including topics on: 
application of the scientific method, responsible conduct of research, 
experimental design and analysis, and scientific writing–with help from 
the UH writing center workshop. Lecture and research components will be 
interrelated so that you are presented with the underpinnings of the 
scientific process in step with decisions you must make in your own 
research projects.   



Class Schedule (will be revised dependent on class composition and expertise):
Date Topic Assessment
January	
17

Course	overview	
Scientific	method	-	
Introduction	
• https://
bookofbadarguments.co
m/?view=allpages

Entrance	test	(not	graded)

January	
19

Scientific	method	-	
experimental	design

January	
24

Scientific	method	-	
experiment	interpretation	
and	statistical	analysis	
• Chocolate	consumption-
Nobel	prize	(http://
www.bbc.co.uk/news/
magazine-20356613)

Introduce	assignment	1:	
SURF	scholarship	application—
ideally	will	be	relevant	to	project	
developed	as	part	of	assignment	3

January	
26

Scientific	method	-	
experiment	interpretation	
and	statistical	analysis

January	
31

Responsible	conduct	of	
research

February	
2

Responsible	conduct	of	
research	/	AVIDA	tutorial

Introduce	Assignment	2:		
Group	research	project	
using	AVIDA

February	
7

de	Visser	et	al.	paper	
(Assignment	2)

Assignment	1	peer-review	
submission

February	
9

Scientific	writing

February	
14

Scientific	writing

February	
16

AVIDA	‘lab	meeting’ Assignment	1	peer-review	
return

February	
21

Evolutionary	genetics	
lecture	(Mutation-Cairns)

https://bookofbadarguments.com/?view=allpages
http://www.bbc.co.uk/news/magazine-20356613


February	
23

Close	reading:	Cairns	et	al.	 Assignment	1	submission

February	
28	

Close	reading	paper	1	-	
peer	discussion

Introduce	assignment	3:	
Group	literature/
computational/
experimental	research	
project

March	
2

Close	reading	paper	1	-	
group	led	class	discussion

March	
7

Individual	research	group	
meetings	to	discuss	
research	projects	(no	
formal	class)

Assignment	2	peer-review	
submission

March	
9

Individual	research	group	
meetings	to	discuss	
research	projects	(no	
formal	class)

Spring	break
March		
21

Close	reading	paper	2	-	
peer	discussion

Assignment	2	peer-review	
return

March		
23

Close	reading	paper	2	-	
group	led	class	discussion

March		
28

Close	reading	paper	3	-	
peer	discussion

Assignment	2	due

March		
30

Close	reading	paper	3	-	
group	led	class	discussion

April		
4

Close	reading	paper	4	-	
peer	discussion

April	
6

Close	reading	paper	4	-	
group	led	class	discussion

April	
11

Close	reading	paper	5	-	
peer	discussion

April	
13

Close	reading	paper	5	-	
group	led	class	discussion



CLOSE READING OF PRIMARY LITERATURE 
Reading and interpreting the primary literature is an invaluable resource for learning 
how to do research. Reading primary literature gives you a chance to practice critical 
thinking, applying it to concrete scientific experiments. To this end, we will follow a 
format established in “Method and Logic” classes that are run in several major 
universities. We will read four/five papers in this class; each paper will be discussed 
over two paired lectures. The goal is for every member of the class to have a 
near complete command of every aspect of the papers — including: 
motivation for doing the research, how the research was done (including 
why specific choices were made), what results were obtained, and how 
results were interpreted. The first of each lecture pair will be student/TA run with 
the aim that each student can air and have addressed any areas of uncertainly regarding 
the paper. It is essential that you have carefully read the paper prior to 
coming to this class. In the second lecture I will call on students to present various 
aspects of the paper or answer relevant questions. Failure to give thoughtful answers 
will be reflected in the loss of class participation points.  

ASSIGNMENT 1: SURF SCHOLARSHIP APPLICATION 
Individual. Develop your own research proposal and present in the form of a 
short funding request. The emphasis will be on clearly thinking through and 
presenting the rationale for a small scientific project. Details at: http://
uh.edu/honors/undergraduate-research/uh-research/surf/. You might 
choose to get a head start on assignment 3 by developing a proposal that you 
will actually carry out.  

ASSIGNMENT 2: AVIDA DIGITAL EVOLUTION PLATFORM 
Groups of 2-4. A small research project designed for you to become familiar 
with applying the scientific method. I’ll provide a research question that you 
can use, but you can also develop your own. The project will be assessed via a 
short (maximum of 2000 words) written report.  

Information about AVIDA at: http://avida-ed.msu.edu/. 

April	
18

Research	project	
presentations

April	
20

Research	project	
presentations

April	
25

Research	project	
presentations

May	
5

Assignment	3	due	(written)

http://uh.edu/honors/undergraduate-research/uh-research/surf/
http://uh.edu/honors/undergraduate-research/uh-research/surf/
http://avida-ed.msu.edu/


PEER REVIEW 
Assignments 1 and 2 will be peer-reviewed; each class member will submit a 
complete version of their work to me and I’ll distribute them to two other 
class members for peer review. In these reviews, you should identify any 
issues that need to be addressed. These issues range from major (possible 
mistakes in experimental design or data interpretation) to minor (grammar) 
and can include suggestions to improve clarity, etc.. You’ll have a chance to 
react to these comments before submitting a final version of the assignment 
to me. You final version should include a point-by-point response to the 
issues that were raised at the review stage. These responses can range from 
politely disagreeing with the review to simply stating that you altered the 
assignment to follow a suggestion. Reviews will default to being anonymous. 
Note: this is the process that the vast majority of scientific writing goes 
through before it is published.  

LAB MEETING PRESENTATIONS 
You will give a group lab meeting presentation as part of your AVIDA 
research project.  In this presentation your group will explain what your 
project is, how it is related to other research, and describe your overall 
approach and experimental design.  

ASSIGNMENT 3: RESEARCH PROJECTS 
In groups of 3-5, you will design and conduct research projects that address a small 
well-defined scientific question. Groups will be organized to maximize diversity of 
research end theoretical expertise among members, and therefore the breadth and 
depth of research that can be undertaken. Projects will be student driven and will 
represent real inquiry-based research, emphasizing collaboration, interdisciplinary 
skills and critical thinking.   
Each student group will be mentored by a graduate student who will provide practical 
and some conceptual guidance. Each group will devise their own research project. This 
will be done in consultation with me (week of March 8). Projects need to represent an 
original contribution to current knowledge, but, to be practical, they also need to be 
simple and well-defined. You might include aspects of computational, theoretical 
(mathematical), experimental, survey or conceptual approaches, or any combination of 
these.  
You are responsible for the overall direction of the project and ensuring 
that any experimental steps are sufficiently well planned out that necessary 
materials are made in advance of when they are needed.  
You will write a paper formatted to the standards of a scientific journal of 
your choice according to the instructions for authors on the journal website.  
Although you will be working as a group on your project and presentation, 
you will be writing your research paper on your own. Papers should be a 
maximum of 3500 words (excluding references). 



As with all other group work in this class, your grade will reflect 
your individual input into the project. 

LAB NOTEBOOK 
Each group will be expected to keep a laboratory notebook of their projects. 
Normally, this kind of notebook should be kept as a hard copy or a digital 
copy that includes tools that determine a detailed and unalterable edit 
history.  We’ll just use a google doc or similar that is to be available to all 
group members and to me. As part of your participation score you will each 
be graded individually on your work in the laboratory notebook, but you will 
keep only one notebook per project for organizational purposes.   

ORAL PRESENTATION  
In the last weeks of class, you and your group will give a presentation 
together in front of the class.  The presentation will be ~45 minutes, plus 15 
minutes for questions from the audience.  Please be sure to practice your 
presentation in advance. 

CLASS PARTICIPATION AND GRADING 
Participation 30%: Your participation in this class will be graded according to your 
willingness to perform the research (I’ll assess your involvement in group work by 
looking at online lab notebooks), your participation in class discussion, and your input 
during peer-review exercises.  
Assignment 1 10%: SURF Scholarship application. 
Assignment 2 (AVIDA) 20%: Project report. 
Assignment 3 40%: Project manuscript and presentation.  
Late submissions will be penalized unless accompanied with a compelling explanation.  
The grading scale will be: 
A 88 – 100 %   C+ 67 – 69 % 
A– 85 – 87 %   C 58 – 66 % 
B+ 82 – 84 %   C– 55 – 57 % 
B 73 – 81 %   D 45 – 54 % 
B– 70 – 72 %   F   0 – 44 % 

Plagiarism is a serious offense. Evidence that you are passing off as your own any work 
that was done by another class member or is taken from any external source without 
attribution is grounds for disciplinary action. At the instructors discretion this includes, 
but is not limited to, a failing grade for that assignment or for the course. 

Resources (available at: cooperlab.squarespace.com/biol4397/ and on 
Blackboard): 

http://cooperlab.squarespace.com/biol4397/


"On Being a Scientist: Responsible Conduct in Research" Proceedings of the National 
Academy of Sciences USA 
Gopen G and Swan J (1990) The science of scientific writing. American Scientist 78: 
550-558 
Willingham (2007) Critical thinking: why is it so hard to teach? American Educator, 
Summer: 8 - 19

https://cooperlab.squarespace.com/s/Crit_Thinking.pdf
https://cooperlab.squarespace.com/s/Crit_Thinking.pdf

