Course Syllabus:   The Biology of Seed Plants -- Biology 341

Tues. & Fri. 9:30-10:50, Biology 208; Lab Fri.. 11:00-1:50 Biology 222

Instructor:  Dr. Janet Morrison   Phone: 771-3091  email: morrisja@tcnj.edu   Office: Biology 227 

Office hours: Tuesday 11:00-12:00, Friday 2:00-3:00  or by appointment

This is a Biology Options course that fulfills the organismal course requirement for Biology majors. Prerequisite: Themes in Biology 

 “The integration of form and function in angiosperms and gymnosperms emphasizing evolutionary patterns of development in vegetative and reprodcutive organs. Topics include plant anatomy and physiology, growth and development, plant classification, and plant ecology. Laboratory includes macro- and microanatomy, physiological experiments, outdoor studies, and field trips to plant habitats and gardens.”  (from the course catalogue)
Text: Raven, P.H., R.F. Evert, and S.E. Eichorn. 1999. Biology of Plants. 6th Edition. W.H. Freeman and Co., New York.

Lab manual: Eichorn, S.E., J.W. Perry, and R.F. Evert. 1999. Laboratory Topics in Botany (selected topics). W.H. Freeman and Co., New York. 

(used for lab and lecture/demonstration).

PLUS  scientific papers TBA as needed, and additional lab handouts.

I.  Learning Goals

A. Content learning goals

Your learning in this course is based on four primary core concepts:

· Current diversity of the seed plants can be understood as the result of evolution in response to a changing environment.
· Plant anatomy is the result of genetically directed developmental events that start during embryogenesis and continue thourght the life of the plant.

· Even though plants are  stationary, their physiological processes allow them to succeed in a dynamic environment of changing light, temperature, and soil resources.

· Botany rests on a collection of important factual information, but the essence of the science is its underlying concepts and the methods of discovery used to formulate them and test their truth. 

B. Performance learning goals

Your learning in this course will be accomplished via a diverse collection of experiences that will encourage you to think independently about plant biology and understand the core concepts. You will

· Integrate careful reading from a general botany textbook and scientific papers with your learning from class meetings.

· Solve problems and hold discussions in small groups during class and lab meetings, and  participate in general class and lab discussion.

· Connect botanical concepts to interpretation of quantitative data presented in class, lab, and readings.  

· Examine the anatomy of gymnosperms and angiosperms.

· Learn to identify plants by collecting, idenifying, and mounting as herbarium specimens species in the local flora.  

· Collaborate with class peers to carry out several experimental research projects in the botany lab. 

· Gain familiarlity with plant diversity with field trips to local woodlands and botanical gardens.
· Develop scientific writing skills by writing two papers based on class experiments, in the style of a scientific paper, including data analysis 
and citation from the primary literature.

· Develop oral skills by acting as discussion leader.
II. Student Assessment

Your progress toward mastery of the concepts and practices of  the biology of seed plants will be assessed  with a variety of performance indicators, including:

· Level of preparation for and participation in class discussions and field experiences.
· Quality of and improvement in scientific writing.

· Accuracy of taxonomic identification and quality of specimen collection.
· Quality of laboratory and greenhouse work and associated assignments.
· Performance on comprehensive essay exams. 


Grading

These items will make up your final grade:

	Item
	Points

	Photosynthesis experiment term paper

   Intro and Methods – 1st draft

   Final paper
	  40

  80

	Lab participation – 13 @ 5 pts. ea.)
	  65

	Tree herbarium collection

   Twigs in press with ID

   Herbarium specimens
	  20

  30

	Paper discussions and questions

 (4 @ 10 pts. ea.)
	  40

	Roots short paper
	  40

	Exam I
	100

	Exam II
	100

	Comprehensive Final Exam
	125

	
	

	TOTAL
	640


III. Learning activities

	Class Date
	Topic

(# refers to lab manual chapter)
	Raven et al. chapter

 
	Weekly lab schedule

*field trip

** no written assignment, material will appear on next exam

# refers to lab manual chapter
	Due this day

	1.

Tuesday 

Jan. 20
 
	Introduction to the course 

Diversity and evolution of the seed plants: 

Evolution before the seed plants
	1

13, 17 (Chlorophyta part)
	
	

	2.

Friday

Jan. 23
	Gymnosperms
	20
	#2: The plant body **

and

* Intro. to tree herbarium collection

(20 species collected and identified by 2/27; final collection 4/16)
	

	3.

Tuesday 

Jan. 27

	Gymnosperms
	20
	
	

	4. 

Friday 

Jan. 30
	Angiosperms
	21
	#17: Gymnosperms **


	

	5.

Tuesday 

Feb. 3
	Angiosperms

(Discussion of papers)
	21
	
	

	6. 

Friday

Feb. 6
	Angiosperms
	22
	#18: Angiosperms **
	

	7. 

Tuesday 

Feb. 10
	Angiosperms

(#19: Demo)
	22
	
	

	8. 

Friday 

Feb. 13
	Exam I
	
	Work on tree twig ID
#20: Early plant development, 
Part D **
	Exam I

	Date
	Topic
	Raven et al. chapter
	Weekly lab schedule
	Due this day

	9. 

Tuesday 

Feb. 17
	Early plant development
(#20: Demo)
	23
	
	

	10.

Friday 

Feb. 20
	Development

(Discussion of papers)
	23
	* Duke Gardens – plant diversity and biogeography **

	

	11.

Tuesday 

Feb. 24 
	Photosynthesis
	7 

(you may need to review 

5 and 6)
	
	

	12.

Friday 

Feb. 27


	Photosynthesis
	7
	Photosynthesis protocols; Set up group experiments on photosynthesis: (first draft Intro and Methods due March 19; final paper due April 23)
	20 twigs in plant press with ID

	13.

Tuesday

March 2
	Anatomy
Cells and tissues of plants
	24
	
	

	14. 

Friday 

March 5
	Cells and tissues of plants

(Discussion of papers)
	24
	#21: Cells and tissues ** 
	

	March 

8-12
	SPRING BREAK
	SPRING BREAK
	SPRING BREAK
	SPRING BREAK

	15.

Tuesday

March 16
	Root structure and development

(#22: Demo)
	25
	
	

	16.

Friday 

March 19
	Shoot primary structure and development

(#23: Demo)
	26
	Root growth; 

N-fixation and/or mycorrhizae 

Short paper due April 9 
	Term paper – 1st draft Intro and Methods due 

	17.

Tuesday March 23
	Shoot primary structure and development

(#24: Demo)
	26
	
	

	18.

Friday 

March 26
	Shoot secondary growth

(#25, 26: Demo)
	27
	Stomata **
	

	19. 

Tuesday 

March 30


	Exam II
	
	
	Exam II

	Date
	Topic
	Raven et al. chapter
	Weekly lab schedule
	Due this day

	20.

Friday 

April 2
	Plant physiology

Plant growth regulators

(#27: Demo)


	28
	Discussion of stomata results;
* TCNJ early spring field botany **
	

	21.

Tuesday April 6
	Plant growth regulators
	28
	
	

	22. 

Friday

April 9
	External factors and plant growth
	29
	Tree collection work session 


	Short paper on roots due

	23.

Tuesday April 13
	External factors and plant growth

(Discussion of papers)
	29
	
	

	24. 

Friday 

April 16
	Plant nutrition and soils


	30
	#30: Transport in plants **
	Tree herbarium collection due

	25. 

Tuesday 

April 20
	Plant nutrition and soils

(#29: Demo)
	30
	
	

	26.

Friday 

April 23
	Transport in plants
	31
	* Bowman’s Hill Wildflower Preserve – field botany **
	Photosynthesis  term paper due

	27.

Tuesday April 27
	Transport in plants
	31
	
	

	Exam week
	COMPREHENSIVE  FINAL  EXAM
	
	
	Final exam


Class meetings

These will be a mixture of traditional lecture, discussion of scientific papers, and demonstration of much of the material in the lab manual. Bring the appropriate booklet for a demonstration to class. I may choose to NOT use lecture time to go over material that is in the book, because you have an excellent book that can be relied upon for the core content. Thus this frees up time for more discussion and activity – all of which relies on you being an active participant. It will be best if you read and absorb the chapter before coming to class.  

Paper discussions – jigsaw method

There are four scheduled class discussions for reading papers. For each discussion there will be four different papers assigned, and the class will be broken into 4 groups, with each group reading one of the papers. Each group will have one or two leaders that will read the paper in time to post to SOCS two days before the scheduled discussion a set of three questions for discussion (by 11 am Sunday for a Tuesday discussion, by 11 am Wednesday for a Friday discussion). All students will bring to the discussion short written typed answers to each question, in order to prepare for the discussion (these will be handed in for a grade). The groups will discuss their paper, then the groups will re-form with new members from each group, and so that everyone can tell each other about the four papers.   

Written work 
All written work must be produced using a word processor with a 12 point font, double spaced with 1.25” margins, stapled. Any work that requires a graph or table must also be computer generated. 

The short paper

5-7 page scientific-paper-style reports of the question, hypothesis, methods, results, and discussion from a lab project. You are required to search the peer-reviewed primary scientific literature and include at least five relevant citations in your paper. 

The term paper
12-15 page research paper modeled on a scientific paper and incorporating the data from your group’s research project on photosynthesis. You should start the library research for this paper early (as soon as you have designed your experiment ) since you will need to locate and perhaps order from inter-library loan a number of papers from botanical journals. Expect to draw on a minimum of 12 papers for citation in your own paper. Details in class.

The peer-reviewed primary scientific literature

Acceptable references include scholarly journals and books, where new previously unreported research is published. This excludes popular magazines, books, newspapers, and URLs. The only exception would be a scholarly journal that is only published on-line, but these are very rare. The vast majority of information on the web is not peer-reviewed and much comes from unclear sources. You may use the web to help educate yourself about a topic (the text’s website will be useful that way), or to locate bona fide resources, but do not cite any web site at all. If you have a question about a source, just ask!

Writing style

In science the style is technical. Model your writing after that in scientific journal articles. Use the format in American Journal of Botany for citation style in both your paper text and its bibliography list. 

Quality of writing

It should go without saying that all written work must be free of spelling errors and poor grammar, at the very least. NEVER hand in a first draft or a paper that you have not proofread to check for errors! Do not trust the spellchecker - it will not catch a word spelled correctly but used wrongly (for example, I always type “filed” when I mean “field”). Your grade may be lowered for poor writing. 

Classroom Philosophy and Some Tips


I view every student in this course as an adult learner who is responsible for her/his own intellectual development. What I offer to you in lecture and lab is just one part of your learning process. The rest is up to you! Each one of you has made an active choice to be in this course – whether out of primary interest or resulting from your choice to be a Biology major. Thus I start from the assumption that every student brings to each class meeting a genuine desire to think about Botany and where it fits in the greater world. My goal as your professor is to encourage you in your efforts to think and learn about this fascinating subject.


You will learn the most and develop your intellect the most when you are actively engaged in the process, and this applies to both your own reading and to the classroom setting. So be an active reader – take notes on your reading, bring questions about it to class, and form a study group early to regularly discuss the reading, lectures, and labs. Also, use the text’s website and CD for more background and review . During some class meetings we will also have directed discussions, and I hope to hear many questions being asked during lecture. If you think of a question later, send me an email! 

The College of New Jersey’s  academic integrity policy applies in this course.
----------THIS  SYLLABUS  IS  SUBJECT  TO  CHANGE-------




A missed exam or assignment deadline will result in a grade of zero unless you have a valid excuse (e.g. illness confirmed by a written note from a physician). I do not grade individual exams on a “curve.” However, if the final course grade average is below 75% then I will adjust grades upwards; otherwise they remain as is. 





The final letter grade will be assigned based on this scale of percentage of points earned :





Grade�
Range�
Learning has been�
Grade�
Range�
Learning has been �
�
A�
93-100%�
outstanding�
C+�
77-79%�
�
�
A-�
90-92%�
�
C�
73-76%�
fair�
�
B+�
87-89%�
�
C-�
70-72%�
�
�
B�
83-86%�
good�
D+ �
67-69%�
�
�
B-�
80-82%�
�
D�
60-66%�
poor�
�
�
�
�
F�
<60%�
failing�
�












