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ES 341 – Critical Analysis of the Scientific Literature 

Semester: Fall

Credits: 3.0
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Instructors         Harold Burton, PhD                     Stephen Bauer
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Email                    hburton@buffalo.edu                  smbauer@buffalo.edu
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Course Description

This course is designed to introduce ES and OT students to the principles of critical analysis of the scientific literature. Completion of this class will enable students to access, interpret and analyze research articles and information presented in oral presentations pertinent to their respective fields and to make application of the findings to clinical practice, rehabilitation and/or exercise training.

Textbook/Readings
The text used in this course, “Critical Evaluation of Research in Physical Rehabilitation” by A. Helewa and J. Walker. Saunders, 2002, is recommended but not required and is available in the Medical Bookstore. Additional readings will be posted on UBLearns.
Major Objectives: The overall objectives of this course are to provide the student with: 1) basic knowledge of the scientific method of investigation; 2) the ability to incorporate basic elements of related fields such as biostatistics, epidemiology and informatics into clinical decision-making and application of exercise principles; 3) tools to access and retrieve pertinent scientific literature; and 4) ability to critically analyze research articles and to determine the validity and relevance to clinical practice and/or the application of exercise principles. This course will make a distinction between a traditional research design approach and focus on the ability to locate, interpret and apply pertinent research findings, rather than acquire the ability to generate them.

General Competencies and Objectives:

After completion of this course the students will be able to:
	Program Competency
	Learning Objective(s)
	Instructional Method(s)
	Assessment Method(s)

	Critically analyze scientific and non-scientific literature related to the exercise sciences.
	Critically examine research articles (including reviews and meta-analyses), research presentations, and information from electronic media to determine whether experimental findings are reliable (precision) and are internally and externally valid (accuracy).

Discriminate between quantitative and qualitative research methods and articulate the unique roles of each in the development of theory and professional practice.

Apply current research findings to the existing knowledge base in energy nutrition and exercise nutrition.
	Lecture – Power Point Slides. Small group discussion and presentation

Lecture – Power Point slides. Small group discussion and presentation

Lecture – Power Point slides. Small group discussion and presentation


	Individual and group Written Assignments. Written Exam

Individual and group Written Assignments. Written Exam

Individual and group Written Assignments. Written Exam



	Apply legal and ethical principles to the use of informa​tion technology and resources in public health settings.

	Demonstrate an understanding of ethical principles in conducting and reporting research studies.
	Lecture – Power Point slides. Small group discussion and presentation
	Individual and group Written Assignments. Written Exam

	Differentiate between qualitative and quantitative evaluation methods in relation to their strengths, limita​tions, and appropri​ate uses, and empha​ses on reliability and validity.
	Discuss the unique roles of quantitative and qualitative research methods in the development of theory and practice
	Lecture – Power Point slides. Small group discussion and presentation


	Individual and group Written Assignments. Written Exam

	Apply evidence-based principles and the scientific knowledge base to critical evaluation and decision-making in public health.
	Discuss the role of the scientific base of knowledge in the decision making process in clinical practice and/or health and wellness settings.
	Lecture – Power Point slides. Small group discussion and presentation


	Individual and group Written Assignments. Written Exam

	Use information technology to access, evaluate, and interpret public health data.   
	Use various information systems to conduct efficient search of the scientific literature.  These include databases in the Health Sciences Library as well as systems available to the general public, such as web pages.

Critically examine research articles, reviews and meta-analyses and electronic media.
	Lecture – Power Point slides. Small group discussion and presentation


	Individual and group Written Assignments. Written Exam


Learning Experiences

Students will engage in both individual and group learning experiences as they learn to critically appraise the scientific literature.  Individual learning experiences include weekly readings, library search experience, and critiquing of oral presentations and research studies. Group experiences include weekly small group in-class assignments and group analyses of seminar presentations and journal articles outside of class. 

Class Policies

Class Attendance and Absences
Because of the nature of this course (a lot is based on in-class group work) attendance is important. On the first day of class students are divided into small groups and each group is given an attendance sheet.  In the case of exceptional circumstances that result in a student being absent, he/she must contact other members of the group to notify them. At the end of the semester attendance sheets will be collected and a point will be deducted from the final grade for each unexcused absence.  
Communication (E-mail and UBLearns)
Students are expected to read their UB e-mail account and check UBLearns regularly and prior to every class for important information and updates. Any e-mail communication must be through your UB e-mail account.    
All students are required to access UBLearns for assignments, class handouts, and announcements. Students should frequently access their UBLearns for updates and changes in assignments. Web site address: http//ublearns.buffalo.edu. Students are responsible for printing handouts for classroom use. 

Outside-of-class written assignments will be submitted through “SafeAssign” on UBLearns, which checks the document for plagiarism.

Incomplete Grades 

Incomplete grades will be given only if there are extenuating circumstances (i.e. severe illness) that preclude the student from completing the course.  The student must have satisfactorily completed all course work and successfully passed all exams (C or better) up until the time an incomplete is requested.

Late Assignments

Failure to complete and submit a paper version of the assignment on the designated date will result in a loss of 1 point per day that the assignment is late.

Use of Technology in Class: Use of cell phones, computers, I Pads etc for activities not related to class work is not permitted and is considered a disruption. 

UNIVERSITY POLICIES
Disability Policy

If you have any disability which requires reasonable accommodations to enable you to participate in this course please contact the Office of Accessibility Resources, 25 Capen Hall, 645-2608, http://www.ub-disability.buffalo.edu/, and the instructor of this course during the first week of class. Accessibility Resources will provide you with information and review appropriate arrangements for reasonable accommodations.

Academic Integrity

Honesty and Integrity: EVERY profession in the Health Sciences has honesty and integrity at its very core. As such, the instructors in this course have a zero-tolerance policy toward cheating.  Anyone caught cheating on exams or plagiarizing written assignments will earn an “F” grade on the assignment. 

Academic Dishonesty:  Actions that compromise academic integrity include, but are not limited to the following examples:

· Previously submitted work. Submitting academically required material that has been previously submitted—in whole or in substantial part—in another course, without prior and expressed consent of the instructor. 

· Plagiarism. Copying or receiving material from any source and submitting that material as one’s own, without acknowledging and citing the particular debts to the source (quotations, paraphrases, basic ideas), or in any other manner representing the work of another as one’s own. 

· Cheating. Soliciting and/or receiving information from, or providing information to, another student or any other unauthorized source (including electronic sources such as cellular phones and PDAs), with the intent to deceive while completing an examination or individual assignment. 

· Falsification of academic materials. Fabricating laboratory materials, notes, reports, or any forms of computer data; forging an instructor’s name or initials; resubmitting an examination or assignment for reevaluation which has been altered without the instructor’s authorization; or submitting a report, paper, materials, computer data, or examination (or any considerable part thereof) prepared by any person other than the student responsible for the assignment. 

· Confidential academic materials. Procurement, distribution or acceptance of examinations without prior and expressed consent of the instructor. 

· Selling academic assignments. No person shall sell or offer for sale to any person enrolled at the University at Buffalo any academic assignment, or any inappropriate assistance in the preparation, research, or writing of any assignment, which the seller knows, or has reason to believe, is intended for submission in fulfillment of any course or academic program requirement. 

· Purchasing academic assignments. No person shall purchase an academic assignment intended for submission in fulfillment of any course or academic program requirement.

 Grading

Students will be evaluated on two individual assignments, three group assignments, in-class group work and a final exam. In addition, the grade for group assignments will be modified by a peer evaluation scaling factor:

	Assignments
	Instructor
	Grade Weight

	Individual Assignments

· In-class test – HSL Library Literature Search 

· Evidence-Based Question and Article Analysis (on-line)
· In class article critique. Open book 
	Zafron/ Burton

Dr. Bauer
Burton/Bauer
	15%

15%
20%

	Group Assignments

· In-Class Group Work
· Note: you must be present in class to receive full credit
· Seminar Critique – In Class Presentation 

· Departmental Seminar Critique 
NOTE: Grades for group assignments will be multiplied by a peer evaluation scaling factor (see below)
	Burton/Bauer
Dr. Burton

Dr. Burton


	15%

15%

20%




NOTE: There is no “extra credit.”
Grading Scheme
	93-100
	A
	
	87-89.99
	B+
	
	77-79.99
	C+
	
	67-69.99
	D+

	90-92.99
	A-
	
	83-86.99
	B
	
	73-76.99
	C
	
	63-66.99
	D

	
	
	
	80-82.99
	B-
	
	70-72.99
	C-
	
	0-62.99
	F


Peer Evaluation
Each individual will rate all of the other members of their group anonymously at the end of the course out of a score of 10.  Individual peer evaluation scores will be the average of the points they receive from the members of their group.  For example, if there are five members in the group, then:

· Each individual will assign a total of 40 points among the four other members in their group (do not evaluate yourself), for an average of 10. But, you cannot assign any score higher than 12, or lower than 8.  And, remember the average must be 10.
· Example 1:  Your group was pretty consistent with one person providing slightly more than the rest and one person slightly less. The scores might be 11, 9, 10 and 10 (total = 40). 
· Example 2: In another group there might be a person who clearly is the leader and contributes the most to the group projects, while another is non-responsive, and rarely voices an opinion or contributes to the finished product. You may see scores in this group of 12, 8, 10 and 10 (again the total is 40). These are only examples – you can score group members as you see fit. Remember the maximum score you can give is 12 and the minimum 8.
The scale factor will be based on the average of the peer evaluation scores.  For example if all the group members feel that you were a useful group member your average would be 10.  This would translate to a scale factor of 1.0 which means that you would receive all of the group work score.  If, however, the group felt that you did not contribute much, coming unprepared or being difficult to work with, they might only rate you as a 8/10.  In this case the scale factor would be 0.8 which means that you would receive only 80% of the group work score (i.e. if the group scored 40/50, your score would be (40)0.8 = 32. 

The peer evaluation scaling factor will be applied ONLY to group work and remains confidential.
Peer Evaluations
Name of evaluator​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​: _____________________________

Group # : _________

Please try to assign scores that reflect how you really feel about the extent to which the other members of your group contributed to your learning and/or your group’s performance.  This will be your only opportunity to reward the members of your group who actually worked hard on your behalf.  If you give everyone pretty much the same score you will be hurting those who did the most and helping those who did the least.


In the space below please rate each of the other members of your group.  Each member’s peer evaluation score will be the average of the points they receive. To complete the evaluation:

· List the name of each of the members of your group in the alphabetical order of their last names. Do not evaluate yourself.
· Assign an average of 10 points to the other members of your group. (For a group of 5 assign a total of 40 points, 50 points for a group of 6, etc.)

· The maximum score you can give is 12 and the minimum 8. 
	
	Group member
	Score
	
	Group member
	Score

	1.
	
	
	5.
	
	

	2.
	
	
	6.
	
	

	3.
	
	
	7.
	
	

	4.
	
	
	8.
	
	


Additional Feedback

In the space below would you also briefly describe your reasons for your highest and lowest ratings?  These comments – but not information about who provided them—will be used to provide feedback to students who would like to receive it.

1.  Reason(s) for your highest rating(s).  (Use the back of the sheet if necessary.)

2.  Reason(s) for your lowest rating(s).  (Use the back of the sheet if necessary.)
Lecture Outline
	Date
	TOPIC(S)
	AREAS COVERED
	SMALL GROUP WORK
	READINGS &

ASSIGNMENTS 

	08/29;31
	Course Requirements; Introduction to the Scientific Method of Investigation
(Dr Burton)

	Importance of understanding the role of the scientific base of knowledge in 

· Development of a profession

· Professional practice

· Population health


	Critical examination of an article in the “lay” literature
	Reading posted on UBLearns: Basics of Research Part 1
In Class Assignment

(3% of Grade)

	 09/05;7
	Nuts and Bolts of Research

(Dr. Burton)
	Basic research design

· Research question and hypothesis

· Dependent and independent variables

· Validity and Reliability

· Population sampling


	Generate a research question and hypothesis from a theory or observation presented by instructor
	Reading: Basics of Research Part 3 - UBLearns


	 09/12;14
	Understanding Evidence

-Critical Analysis of Oral Presentations
(Dr. Burton)
	1. Guidelines for analyzing an oral presentation.
· Tailor the talk to the audience

· Style 

· Logical Flow

· Content

· Slide make-up

· Take Home Message
2. Short seminar – guest speaker
	
	Out of Class Assignment: Seminar Critique

(15% of Grade)



	 09/19;21
	Research design

Types of Studies
(Dr. Bauer)
	Quantitative Studies
· Descriptive, correlational, experimental, quasi experimental
	
	Reading: TBA
Due: Seminar Critique

	09/26;28
	NO Class Yom Kippur
	
	
	

	 10/3;5
	Research design

Types of Studies
(Dr. Bauer)
	Qualitative Studies
· Purpose, coding, types

	
	Reading: TBA
In Class Assignment
(3% of Grade)



	 10/10;12

	Searching for Evidence

- Using HSL resources
(Dr. Burton)
	HSL presentation by Michelle Zafron.


	Location: Medical School Computer lab
	In Class Assignment

(3% of Grade)

	10/17;19

	Intro. to Evidence Based Practice

(Dr. Bauer)
	What is “Evidence?”

Why is EBP Important?

Formal Steps of EBP

· Generate a Clinical Question

· Search for Information

· Critically Analyze Information

· Application to Practice

· Evaluate Usefulness
· Sampling
	Use Electronic Media to Search for Information on a topic specific to student’s area of interest (OT, ES, PT etc) 
	In-class test (30 min): Literature Searches using the HSL Library (15% of final grade)



	10/24;26
	Searching for Evidence

- Using Search Engines

- Using Web Sites
(Dr. Bauer)
	Discuss how to use electronic media and also how to critically analyze (be a good consumer of) web pages


	Bring Laptops to Class
	Out of Class Assignment: 

Evidence-Based Article Analysis (online, individual assignment) 

(15% of grade) 

	10/31;11/02 
	Critical Analysis of Research Articles

(Dr. Burton)
	Introduction

· Develop the Question

· Rationale/Purpose

Methods

· Control group, sampling, measurement tools, reliability and validity
	Analyze Introduction and Methods of a research article (group)
	

	11/07;09
	Critical Analysis of Research Articles

(Continued – Dr Bauer)
	Results 

· Descriptive, Correlational, Inferential

· Analyzing tables and graphs

· Organization, conciseness

· Statistical Comparisons
 Discussion
· Interpretation
· Comparison with existing literature

Application
	Analyze  Results and Discussion of a research article (group)
	In Class Assignment

(3% of Grade - last 2 lectures combined)

	 11/14;16
	Ethics in Research and Application to Population Health
(Dr. Bauer)
	Beneficence, Non-Malfeasance,

Autonomy & Justice

Role of IRB in Research
	
	In Class Assignment

(3% of Grade)

	11/21;23
	NO CLASS
	THANKSGIVING BREAK
	
	

	11/28;30
	Critical Analysis of other scientific information 

(Dr. Bauer)
	Simple Literature Reviews, Systematic Reviews, Meta-Analyses – what is the difference?
EBP in Practice

Best Practice
	
	Due: Departmental seminar critique. (20% of final grade)  

	12/05;07

	(Drs. Burton/Bauer)
	In-Class Exam (Open Notes/Book)
	
	 Critical Analysis of Journal Article 

(20% of Final Grade)











