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Techniques of Experimental Design 
Horticulture and Crop Science 8887 

Spring 2015 syllabus 
 
 
Instructor:  Dr. Kristin L. Mercer 
  Assistant Professor, Horticulture and Crop Science 
  310D Kottman Hall 
  (614) 247-6394 

mercer.97@osu.edu 
 
Class time:  Monday 10:20-12:25 (Recitation) 
  Wednesday, Friday 10:20-11:15 (Lecture)   
 
Classroom: 244 Kottman Hall (Columbus) 

121 Fisher (Wooster) 
 
Help session: TBD by videolink in 244 KH and 121 Fisher or by appointment  
 
Text:  Alan G. Clewer and David H. Scarisbrick. 2001. Practical Statistics and 

Experimental Design for Plant and Crop Science. John Wiley & Sons, Ltd. ISBN 
0-471-89909-7. 

 
 All other readings will be available on Carmen 
 
Prerequisites: The course assumes previous basic exposure to statistics, preferably ANOVA and 

regression.  Courses such as HCS 5887 or PLNTPTH 5550 or STAT 5301 or 
MOLGEN 5650 or ANIMSCI 7000 constitute appropriate prerequisites.  Students 
can also sign up by permission of instructor. 

 
Software: Calculators and computers will be used for recitation exercises and problem sets.  

Download the SAS statistical package onto your laptop (it is free through OSU).  
Also, download the Data Analysis ToolPak in Excel.  You are welcome to try R 
for these analyses, as well, though I will not provide code.  

 
Other: Cell phones must be turned off during class.  Be courteous by not coming late or 

leaving early to avoid disruption.  Check with me if you would like to use your 
computer to take notes.   
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Learning Objectives:  
This course in experimental design intends to develop your ability to use 
appropriate and robust statistical techniques in your research, with an emphasis on 
approaches for plant and agricultural sciences.  Specific objectives of this course:  
1. Improve each student’s comprehension of, and confidence employing, 

statistical analysis. 
2. Provide a basis on which students choose optimal designs and analyses for 

their research. 
3. Give students sufficient understanding of the material to critique analyses they 

see in the primary literature. 
4. Encourage students to use the knowledge gained in the class as a stepping off 

point for further study on their own and in other classes. 
 
 
Our overarching plan of work is as follows: 
 

Topic Chapters Days 
 

  Introduction, review  1-6 Jan 12-16 
Completely Randomized Design 9 Jan 21-26 
Randomized Complete Block Design 10 Jan 28-Feb 2 
Latin Squares 11 Feb 4 
Data Transformation 14 Feb 6-11 
 
(First Midterm Exam, Monday, Feb 16) 

   
  Factorial Experiments 12 Feb 18-Mar 4 

Treatment Mean Comparisons 13 Mar 6-9 
Split-plot Designs 16 Mar 11-30 
Repeated Measures -- Apr 1 
 
(Second Midterm Exam, Monday, April 6) 

  
  Regression and ANCOVA  7,13.4,17 Apr 8-15 

Curve Fitting 8 Apr 17-20 
Incomplete Block Designs 15 Apr 22 
Mixed Models  --  Apr 24 
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Grading: 
Midterm Exam #1    100 points 
Midterm Exam #2    100 points  
Problem Sets (best 4 of 5)   100 points 
Comprehensive Problem Set      50 points  
Class participation + Recitations   50 points 
Total     400 points 

  
Your final grade will incorporate your in-class midterm exams, your four best problem set 
grades, your comprehensive problem set grade, and class participation (which includes 
attendance, quality and frequency of contribution to class, recitations, and any other in-class 
exercises).  The grade of a late assignment loses ten percent per day (Saturday & Sunday count 
as one day).  For instance, a problem set that is turned in three days late, that would have 
otherwise received a score of 23/25, would be worth 15.5/25.   
 
Make-up exams will be given only if the student must miss the regularly scheduled exam due to 
(1) a university-organized or university-sanctioned event or (2) a medical or family emergency.  
In the case of a university-organized or-sanctioned event, the student must discuss the details no 
later than 7 days before the examination and must schedule the make-up exam at that time.  In 
the case of medical emergency, the student must submit documentation, as soon as possible.     
 
Final grades will be assigned based on the OSU standard format: >93%=A, 90-92.9%=A-, 87-
89.9%=B+, 83-86.9%=B, 80-82.9%=B-, 77-79.9%=C+, 73-76.9%=C, 70-72.9%=C-, 67%-
69.9%=D+ 60-66.9%=D, and <59%=E.  An ‘I’, or Incomplete, will only be given under special 
circumstances and where the instructor has made an arrangement with the student before the end 
of the quarter.  If you wish to request an ‘I’, be prepared to explain why an Incomplete is an 
appropriate grade and when you will complete the incomplete. 
 
Collaboration: You will be working in groups on recitation problems and you are permitted and 
encouraged to work together with classmates on problem sets.  However, each student must hand 
in their own individual answer sheets.           
 
Students with Disabilities: Students with disabilities that have been 
certified by the Office for Disability Services will be appropriately 
accommodated.  Please contact the instructor and also the Office for 
Disability Services at 292-3307, or go to 150 Pomerene Hall, 1760 Neil 
Avenue; telephone 292-3307, TDD 292-0901; http://www.ods.ohio-
state.edu/ 
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Diversity: The instructor of this course is committed to promoting a welcoming climate for all 
students.  For more information on diversity, see: http://www.osu.edu/diversity/.  The instructor 
welcomes suggestions, questions, and comments; any exchange of ideas will be conducted with 
confidentiality, safety, and respect as guiding principles. 
 
Academic and Disciplinary Misconduct: Any academic misconduct, such as plagiarizing, will 
be reported to Ohio State’s Office of Academic Affairs, Committee on Academic Misconduct 
(COAM).  It is the responsibility of the COAM to investigate or establish procedures for the 
investigation of all reported cases of student academic misconduct.  The term “academic 
misconduct” includes all forms of student academic misconduct wherever committed; illustrated 
by, but not limited to, cases of plagiarism and dishonest practices in connection with 
examinations.  Instructors shall report all instances of alleged academic misconduct to the 
committee (Faculty Rule 3335-5-487).  For additional information, see the Code of Student 
Conduct (http://studentaffairs.osu.edu/info_for_students/csc.asp).  COAM has prepared the 
following statement on academic integrity.  Please read it carefully. 
      *** 
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Ten Suggestions for Preserving Academic Integrity 
Ohio State Office of Academic Affairs, Committee on Academic Misconduct 

 
Academic integrity is essential to maintaining an environment that fosters excellence in teaching, 
research, and other educational and scholarly activities. Thus, students are expected to complete all 
academic and scholarly assignments with fairness and honesty. The following suggestions will help you 
preserve academic integrity[…]. 
 
   1. ACKNOWLEDGE THE SOURCES THAT YOU USE WHEN COMPLETING ASSIGNMENTS: If 
you use another person's thoughts, ideas, or words in your work, you must acknowledge this fact. This 
applies regardless of whose thoughts, ideas, or words you use as well as the source of the information. If 
you do not acknowledge the work of others, you are implying that another person's work is your own, and 
such actions constitute plagiarism. Plagiarism is the theft of another's intellectual property […]. 
 
   2. AVOID SUSPICIOUS BEHAVIOR: Do not put yourself in a position where an instructor might 
suspect that you are cheating or that you have cheated. Even if you have not cheated, the mere suspicion 
of dishonesty might undermine an instructor's confidence in your work. Avoiding some of the most 
common types of suspicious behavior is simple. Before an examination, check your surroundings 
carefully and make sure that all of your notes are put away and your books are closed. An errant page of 
notes on the floor or an open book could be construed as a "cheat sheet." Keep your eyes on your own 
work. […] 
 
   3. DO NOT FABRICATE INFORMATION: Never make-up data, literature citations, experimental 
results, or any other type of information that is used in an academic or scholarly assignment. 
 
   4. DO NOT FALSIFY ANY TYPE OF RECORD: Do not alter, misuse, produce, or reproduce any 
University form or document or other type of form or document. Do not sign another person's name to 
any form or record (University or otherwise), and do not sign your name to any form or record that 
contains inaccurate or fraudulent information. Once an assignment has been graded and returned to you, 
do not alter it and ask that it be graded again. […] 
 
   5. DO NOT GIVE IN TO PEER PRESSURE: Friends can be a tremendous help to one another when 
studying for exams or completing course assignments. However, don't let your friendships with others 
jeopardize your college career. Before lending or giving any type of information to a friend or 
acquaintance, consider carefully what you are lending (giving), what your friend might do with it, and 
what the consequences might be if your friend misuses it. […] 
 
   6. DO NOT SUBMIT THE SAME WORK FOR CREDIT IN TWO COURSES: Instructors do not give 
grades in a course, rather students earn their grades. Thus, instructors expect that students will earn their 
grades by completing all course requirements (assignments) while they are actually enrolled in the course. 
If a student uses his/her work from one course to satisfy the requirements of a different course, that 
student is not only violating the spirit of the assignment, but he/she is also putting other students in the 
course at a disadvantage. Even though it might be your own work, you are not permitted to turn in the 
same work to meet the requirements of more than one course. […] 
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   7. DO YOUR OWN WORK: When you turn in an assignment with only your name on it, then the work 
on that assignment should be yours and yours alone. This means that you should not copy any work done 
by or work together with another student (or other person). […] 
 
   8. MANAGE YOUR TIME: Do not put off your assignments until the last minute. If you do, you might 
put yourself in a position where your only options are to turn in an incomplete (or no) assignment or to 
cheat. [...] 
 
   9. PROTECT YOUR WORK AND THE WORK OF OTHERS: The assignments that you complete as 
a student are your "intellectual property," and you should protect your intellectual property just as you 
would any of your other property.[…] 
 
  10. READ THE COURSE SYLLABUS AND ASK QUESTIONS: Many instructors prepare and 
distribute (or make available on a web site) a course syllabus. Read the course syllabus for every course 
you take! 



Class at a glance, HCS 8887 Sp 2015

Wk Day Day Date Topic Ch. # lect Probs due Topic

1 1 M 12-Jan Rec 1 - Intro to the course
2 W 14-Jan Features of Designed Experiments 1, Onofri et al. (p. 5-8), Hurlbert (p. 187-192, 198-201)
3 F 16-Jan Review: Variance measures, Hypothesis testing 2-6 1

2 -- M 19-Jan MLK DAY - NO CLASS
4 W 21-Jan Completely Randomized Design, Models 9 2
5 F 23-Jan Completely Randomized Design, Unequal replication

3 6 M 26-Jan Rec 2 - Basics of SAS with CRD
7 W 28-Jan Randomized Complete Block Design 10 3
8 F 30-Jan Randomized Complete Block Design, Subsampling

4 9 M 2-Feb Rec 3 - Blocking 
10 W 4-Feb Latin Square, Cross-over, Greaco-Latin Square 11 1
11 F 6-Feb Residuals, Diagnostics, Transformation 14 2 Prob set #1 CRD, RCBD

5 12 M 9-Feb Rec 4 - Latin square vs. RCBD, Relative efficiency
13 W 11-Feb Residuals, Diagnostics, Transformation  
14 F 13-Feb Review/Catch up

6 15 M 16-Feb Rec 5 -  First Midterm Exam Review, CRD, RCBD, LS
16 W 18-Feb Multi-factor Expts, Nested factors 12 5
17 F 20-Feb Factorial Expts: Effects and Interactions

7 -- M 23-Feb Rec 6 - Cancelled
18 W 25-Feb Factorial Expts: Three factors
19 F 27-Feb Factorial Expts: Fixed and Random factors  Prob set #2 Factorial 

8 20 M 2-Mar Rec 7 - Factorial Experiments
21 W 4-Mar Factorial Expts: E(MS)
22 F 6-Mar Treatment Mean Comparisons 13 1 Optional: Carmer and Walker
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Wk Day Day Date Topic Ch. # lect Probs due Topic

9 23 M 9-Mar Rec 8 - Treatment mean comparisons 
24 W 11-Mar Split-plot Designs 16 4
25 F 13-Mar Split-plot Designs Prob set #3 Mean comparisons

-- SPRING BREAK March 16-20 --

10 26 M 23-Mar Rec 9 - Growth Chamber Experiments Potvin Optional: Hammer and Hopper
27 W 25-Mar Split-split Plot, Split-Block
28 F 27-Mar Split-plot Designs Prob set #4 Split-plot

11 29 M 30-Mar Rec 10 - Complex Designs
30 W 1-Apr Repeated Measures von Ende
31 F 3-Apr Review/Catch up

12 32 M 6-Apr Rec 11- Second Midterm Exam F, TMC, SP
33 W 8-Apr Overview of Regression, Correlation, Linear Regression 7,13.4,17 3
34 F 10-Apr Linear Regression, Analysis of Covariance

13 35 M 13-Apr Rec 12 - Covariable to increase precision 
36 W 15-Apr Multiple Regression, Non-linear Regression
37 F 17-Apr Curve fitting 8 1 Prob set #5 Reg, ANCOVA

14 38 M 20-Apr Rec 13 - Curve Fitting 
39 W 22-Apr Incomplete Block Designs 15 2
40 F 24-Apr Mixed Models

15 41 M 27-Apr Wrap up / Review

** Th 30-Apr  Due at noon  ** Prob set #6 Comprehensive


	Class at a glance 2015 v3.pdf
	For syllabus 


