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Course syllabus 
(a shortened version without course and college polices)
Department of Natural Sciences
School of Health and Natural Sciences 
Mercy College

Course Title: Research in Biology I
Course Number and Section: BIOL 370, section 12204
Semester: Fall 2019
Course Meeting Days/Times: Tuesday and Thursday, 10:05 a.m. – 12:55 p.m.

Course Meeting Location: MH322
Instructor Name: Chun Zhou

Office Location: MH-215
Office Hours: Tuesday and Thursday, 1:00 p.m. – 1:30 p.m., MH-215; or by appointment
Instructor Email: czhou1@mercy.edu
Catalog Course Description: Students will conduct cutting-edge authentic biological research while working closely with a faculty mentor. In a small group setting, students will engage in-depth in the scientific method by analyzing the scientific literature, formulating hypotheses, performing hands-on experiments, analyzing experimental data, and presenting their findings to the broader scientific community. The research topic is dependent on the expertise of the faculty instructor/ mentor and may include research in neuroscience, cell biology, or microbiology among other topics. In order to conduct authentic research, students must commit six hours per week for lab work and one additional hour per week for lecture/discussions. Total commitment is seven hours per week; three hours are regularly scheduled meeting/research times, four hours of additional time to be coordinated with instructor. 
1 hr lecture, 6 hrs lab, 3 crs.
Prerequisites: BIOL 160/160A, BIOL 161/161A. Permission of the instructor is required to register for this course. 
Course Objectives: 
Students will gain hands-on, original research experience under supervision of a faculty member and become proficient in biological experimental techniques. Students shall also acquire various scientific research skills, such as generating protocols, designing experiments with appropriate controls, interpreting data, formulating conclusions, and presenting their findings in oral and written form to the broader scientific community. Furthermore, to lead students to the biology capstone course, students will learn how to read and analyze original research articles.
Student Learning Outcomes:  At the completion of this course, the student should be able to: 
1) Conduct certain biological research experiments independently, such as model organism culture, genomic DNA extraction, DNA gel electrophoresis, and PCR;
2) Design biological research experiments with appropriate control;

3) Generate experimental data, interpret data, and draw appropriate conclusions;

4) Trouble-shoot experimental problems;

5) Maintain a lab notebook that records timely the experiments, results, and data analysis;

6) Establish research protocols;

7) Demonstrate experimental techniques to others to share their skills;

8) Present their research findings in public using the PPT slide presentation and poster presentation in lab meetings and available research symposiums and conferences;
9) Read original research articles and present them using the PPT slide presentation in lab meetings.

Molecular Genetics Techniques:
1) To master:

i) Culture of model organism: Drosophila melanogaster;

ii) Genomic DNA extraction;

iii) DNA measurement;

iv) DNA gel electrophoresis;

v) Micropipetting;

vi) PCR;

vii) Real-time PCR;

2) To develop:

i) Polytene chromosome staining;

i) Immunofluorescent microscopy;

3) To understand:

ii) Fluorescence in situ hybridization (FISH);

iii) Southern blotting.

Instructional Methods:

The instructor will give lectures to discuss the theoretical aspects of scientific research in the field of biology. These aspects include how to read original research articles, the mechanisms of the experimental techniques, research result discussion, and research presentation skills.

The lecture is interactive, and students will be asked with questions frequently to promote scientific thinking and discussion. 
Most of the time will be for students to conduct original research experiments as groups initially and independently later. The research teams may be led by the students who have done similar experiments. When student can conduct the experiments independently is assessed by the instructor. It is expected that all students will be able to conduct the required experiments independently by the end of the course. 
Students are responsible to record their research activities in the format of lab notebook, which needs to be updated on daily basis and include main aspects of the experiments, such as experiment date, objective, materials, methods, acquired data, and data analysis.
Lab meetings will be conducted regularly for students to report their research progress and present original research articles. 

Textbook: 

There is no required textbook for this course. Students will be provided with journal articles and handouts as needed.
Grading procedures: 

No grades will be dropped.   
      Mastering experimental techniques                                    30 points  
Maintaining daily lab notes 
                                           30 points   
Annotated bibliography    
                                           16 points                                                                                       Presentations                                                                        15 points
      Final poster                                                                             9 points

      Reduction due to attendance and class behavior              negative points
                                                                                           Total:  100 points

All assignments, including annotated bibliography, presentation slides, and poster, need to be submitted prior to the due date. If late submission is allowed by the instructor, late submission will result in grade reduction. All assignments are to be submitted through the Blackboard Message system unless instructed.
Late Submission: 
Late submission will be accepted ONLY for 1) annotated bibliography and 2) presentation slides with 10% credit reduction for each day of late submission. Late submission for the final presentation poster will NOT be accepted.
The lab notebook is maintained via Benchling. Bechling lab notebook is checked weekly for timely recording and grading. No lab notes can be modified after the date of the experiments. Any comments on previous lab notes only can be done in RED on the commenting date which is after the original date. The instructor will check students’ lab notebooks weekly and make notes on any identified issues. The instructor will only give general feedback on lab notes to the whole class. It is students’ responsibility to follow instructor’s general feedback and improve his or her individual lab notebook recording. The overall grade of the lab notebook (up to 30 points) will be given by the end of the semester. 
In addition to general feedback on students’ assignments in the class, the instructor will give specific advice and feedback to each student during one-on-one interactions whenever possible during the class. It is advised that students take the initiative of such one-on-one conversations by asking the instructor timely about his or her performance.

Benchling Website: https://www.benchling.com/
Students are required to register for a free Benchling account and to maintain an individual lab notebook using Benchling.

Each student’s experimental skills will be assessed via the instructor’s observation and the overall grade for experimental skills (up to 30 points) will be give at the end of the semester. Again, general feedback will be given to the whole class.

The scores for each assignment of the annotated bibliography for 4 papers (4 points/each paper) and presentation (slide/poster and oral presentation) (4 points/each presentation) will be given to the students.
Final Letter Grade: Standard rounding is used in calculating grades: 0.5 and above are rounded up; 0.49 and below are rounded down.  Letter grades are determined using the Grade Points as follows:
	A = 93 – 100
	A - = 90 – 92
	B+ = 87 - 89
	B = 83 – 86
	B- = 80 – 82

	C+ = 77 – 79
	C = 73 – 76
	C- = 70 - 72
	D = 65 – 69
	F = Below 65


Class Schedule
	Class date
	Lecture
	Assignment due dates

	Thur.
	9/5
	Course overview

Lecture 1 – Paper reading_annotated bibliography
	

	Tue.

Thur.
	9/10

9/12
	Fly culture/Lecture 2 – Model organism

Experiments
	

	Tue.

Thur.
	9/17

9/19
	Experiments
Experiments
	AB_paper 1



	Tue.

Thur.
	9/24

9/26
	Fly culture/ Lecture 3 – Paper reading_abstract 
Lab meeting 
	Presentation 1 slides

	Tue.

Thur.
	10/1
10/3
	Experiments
Experiments
	

	Tue.
	10/8
	Fly culture/ Lecture 4 – Poster
	

	Thur.
	10/10
	Experiments
	

	Tue.

Thur.
	10/15 

10/17
	Experiments

Experiments
	AB_paper 2

	Tue.

Thur.
	10/22

10/24
	Fly culture/ Lecture 5 – Paper reading_Methods 
Experiments
	

	Tue.

Thur.
	10/29

10/31
	Experiments

Lab meeting
	Presentation 2 slides

	Tue. 

Thur.
	11/5

11/7
	Fly culture/ Lecture 6 – Paper reading_Results 

Experiments
	

	Tue.

Thur.
	11/12

11/14
	Experiments

Experiments
	AB_paper 3

	Tue.

Thur.
	11/19

11/21
	Fly culture/Lecture 7 – Paper reading_Discussion 

Experiments 
	Presentation 3 slides

	Tue.
	11/26
	Lab meeting
	

	Tue.

Thur.
	12/3

12/5
	Fly culture/Experiments

Experiments
	

	Tue.

Thur.
	12/10

12/12
	Experiments

Experiments
	AB_paper 4

	Tue. 

Thur.
	12/17

12/19
	Fly culture/Experiments
Lab meeting
	Presentation 4 poster


AB: annotated bibliography

Annotated Bibliography Due Dates

	
	Credit (points)
	Due date (submit via the Blackboard by 10:00 a.m. unless instructed)

	AB_paper 1
	4
	9/17

	AB_paper 2
	4
	10/15

	AB_paper 3
	4
	11/14

	AB_paper 4
	4
	12/10

	Total:
	16
	

	Notes:
	Rubric:

1) On-time submission: 1 point;

2) Format: 1 point;

3) Content: 2 points;

4) Submission more than 2 days after the due date will result a loss of 2 points;

5) Any submission after 12/19/2019 will NOT be accepted.


Presentation Due Dates

	
	PPT Slide Due Date
	Credit (points)

	
	
	PPT slides submitted via the Blackboard by 10:00 a.m. of the due date unless instructed
	Contents

	Presentation 1
	9/24
	2
	3

	Presentation 2
	10/29
	2
	3

	Presentation 3
	11/21
	2
	3

	Total:
	
	15

	Notes:
	
	Rubric:

1) On-time submission: 2 point;

2) Late submission: 1-point reduction for each day that is late

3) Any submission after 12/19/2019 will NOT be accepted.
	Rubric:

1) Experiments discussed: 1 pt;

2) Results presented in tables and figures: 1 pt;

3) Results illustrated and analyzed: 1 pt.




Poster Due Date: 12/17 by 10:00 a.m.

(The due dates will NOT be changed)
Rubric: 9 points
1) On-time submission of the poster: 3 pts;

2) Complete components of the poster: 3 pts;

3) Quality of the poster: 3 pts.
Lab Note Rubrics

	Lab Date
	Credit (pts)

	
	Lab notes completed on the same day by 11:59 pm
	Lab notes clearly record the experiments, results, and data analysis

	9/10 (Fly culture)
	0.1
	0.5

	9/12
	0.6
	0.8

	9/17
	0.6
	0.8

	9/19
	0.6
	0.8

	9/24 (Fly culture)
	0.2
	0.6

	10/1
	0.6
	0.8

	10/3
	0.6
	0.8

	10/8 (Fly culture)
	0.2
	0.6

	10/10
	0.6
	0.8

	10/15
	0.6
	0.8

	10/17
	0.6
	0.8

	10/22 (Fly culture)
	0.2
	0.6

	10/24
	0.6
	0.8

	10/29
	0.6
	0.8

	11/5 (Fly culture)
	0.2
	0.6

	11/7
	0.6
	0.8

	11/12
	0.6
	0.8

	11/14
	0.6
	0.8

	11/19 (Fly culture)
	0.2
	0.6

	11/21
	0.6
	0.8

	12/3 (Fly culture)
	0.2
	0.6

	12/5
	0.6
	0.8

	12/10
	0.6
	0.8

	12/12
	0.6
	0.8

	12/17 (Fly culture)
	0.2
	0.6

	Subtotal:
	11.7
	18.3

	Notes: 
	1) Late submission will result in a loss of half credit. 
2) Submission after 2 days will result in a loss of the total credit. 
	1) Only 1 final credit will be given to each student for all the lab notes.

2) Results need to be recorded using tables and original pictures with their legends. 

3) Lab notes need to be precise and complete to a level that the instructor can read and understand the completed experiments and the data.

4) Any lab notes recorded after 12/19/2019 will NOT be considered.
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