THE LUCE SEMESTER
Fall 2009

Professors Michael Heiman, Greg Howard, and Candie Wilderman

Contributing Staff: Vallie Edenbo, Julie Vastine, Gene Wingert, and Jinnieth Woodward
Welcome to the Luce Semester! 

Introduction

During this semester, participating students will take four integrated Environmental Studies courses, involving classroom activities, community-based field work research, independent research, and travel within the Chesapeake Bay watershed and lower Mississippi River Basin.  Our activities will include: 
· Nine weeks of study in the Chesapeake Bay watershed (8 at home and 1 week within the mainstem of the Bay).

· Three weeks of study in the lower Mississippi River Basin.

· Independent research, most of which will be centered on community-defined environmental problems and done in conjunction with ALLARM. 
Our goals for this semester are as follow:
· To develop an understanding of the deep connections between natural resources and humans from multiple perspectives and within an immersion experience. 

· To train students in ecosystem analysis field techniques through extensive hands-on experience with a variety of ecosystems in different climatic zones. 

· To expose students to the cultural contexts wherein environmental problems are created 



and in which solutions are conceived and implemented. 

· To engage students in meaningful, long-term community projects with people who, by virtue of their diverse experiences, have much to teach us.
· To help prepare students professionally by encouraging them to develop their writing, library research, and oral communication skills through practice, and 

· To have fun, that is, to share with you in the joy of intellectual discovery.  

Most students will receive credit for the following courses:

· ES 330 (Environmental Disruption and Policy Analysis)

· ES 335 (Analysis and Management of the Aquatic Environment)
· ES 310 (Estuarine Management)

· ES 550 (Independent Research)
In addition, students will fulfill their general education requirement for a writing-enriched course.

The weekly schedule for this semester will generally adhere to the following template.  However, there will be weeks when we will vary from this format, so students must pay close attention to the detailed syllabus plan, at the end of this document.

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	Available for Independent Research, consultation with research advisors, writing instruction, exams, and group video screenings.


	9:00 – 12

Lecture


	9:00 – 12

Lecture


	9:00 – 12

Lecture


	Available for all-day field trips and exams.


	
	 FREE
12 – 1:30
	FREE
	 FREE
12 – 1:30
	

	
	1:30 – 5:30

Lab


	
	1:30 – 5:30

Lab


	


Attendance at all classes and labs is expected and will be necessary to keep up with the materials.  All assignments must be handed in on time, and there will be a deduction of 10 points for every day that assignments are late.

Course Structures: 
ES 310, 330, and 335 will involve lecture and discussion sessions, laboratory and field exercises, visits to various facilities, conversations with a variety of stakeholders, immersion and interactive projects, journal writing, and readings from textbooks, government documents, advocacy group reports, and peer-reviewed literature.  Evaluation of performance in these courses will be based on exams, journals, class participation, and field/laboratory assignments.  Wherever possible, materials will be presented in an integrated manner.

ES 550 will involve primary research on a topic of interest to you and to a community-based group.  This research will result in a scholarly paper, as well as a poster presentation designed for lay audiences.  Each student will work with an academic advisor and will meet at least once during the semester with a community representative.

College Statement on Accommodations for Disabilities 

In compliance with the Dickinson College policy and equal access laws, faculty are available to discuss appropriate academic accommodations that may be recommended for students with disabilities. Requests for academic accommodations are to be made during the first three weeks of the semester (except for unusual circumstances) so that appropriate arrangements can be made. 

Students are required to register with Academic Resource Services in the Advising Office located on the first floor of Biddle House (contact ext. 1080 or waybranj@dickinson.edu) to verify eligibility for appropriate accommodations.

Academic Honesty Policy
Students are expected to uphold the Community Standards and Procedures for Academic 
Conduct (beginning on page 7 of the pamphlet Dickinson College Community Standards, http://www.dickinson.edu/student/files/commstand0607.pdf).  These standards consider the following acts to be academic dishonesty: plagiarism, allowing another student to copy your work or your ideas, submitting work previously used in another class without informing the instructor, and/or tampering with the work of others.

Required materials for this semester

· The following required written materials are available in the bookstore:

	Course
	Title
	Author
	Publisher
	ISBN number
	Year

	ENVST 310
	Bayou Farewell
	Mike Tidwell
	Vintage
	0375725172
	2003

	
	Saving Louisiana?
	Bill Streever
	University Press of Mississippi
	1578063485
	2001

	
	Turning the Tide
	Tom Horton
	Island Press
	1559635487
	2003



	
	Luce Semester Lab and Field Manual
	Compiled by Prof. Wilderman
	
	
	2009



	
	Louisiana Trip Reader
	Compiled by Profs. Heiman, Howard, and  Wilderman
	
	
	2009


· Reading assignments and readings on Blackboard, under Readings and in 3 separate folders:  Aquatic Sciences, Policy, and Environmental Health.

· Journal notebook

· Sleeping bag, good raincoat or poncho with hood, waterproof boots, muck (water) shoes, and refillable water bottle

· Good, positive, and energetic attitude

Grading for each course 

While you will receive a separate grade for each course and the independent research, certain components of the curriculum, such as journals and exams, will be applied to two or more courses.  In this manner the material will be integrated across the curriculum with grade credit assigned to one or more courses as appropriate.
There will be three integrated 2-hour exams and a comprehensive final exam (given over two final exam periods).  Portions of each of each of these exams will contribute to your grades for ENVST 310, ENVST 330, and ENVST 335.

	ENVST 335

Semester Exams (integrated)

                                     (3@10%) = 30%

Final Exams (integrated)                
20%

Participation   




15%

Journals (integrated) 
                  10%

Laboratory exercises  

      25%
	ENVST 330

Semester Exams (integrated)

                                                (3@10%) = 30%

Final Exams (integrated)                         
 20%                 

Participation   

                                  10%

Journals (integrated)                                  10%

Environmental Health exercises                20%

Conference/Co-Curricular reports             10%


	ENVST 310

Semester Exams (integrated)

                                      (3@10%) = 30%

Final Exams (integrated)                  20%

Participation   




15%

Journals (integrated)   
                  20%
Book Assignments                           15%
	ENVST 550

Research prospectus                                 10%

Research Paper Draft                                10%                                       

Final Research Paper                                30%                 

Final Report for Distribution                    10%                                             

Poster session                                           15%

Research and Field Work                         15%

Peer Reviews (2)                                      10%


Details on Specific Requirements  

Participation

Active participation and engagement are crucial prerequisites to learning.  Participation involves many styles – taking the initiative to complete lab and field tasks in collaboration with your peers, asking questions, making suggestions, facilitating, challenging, listening, responding, attending to the Luce Blog, and volunteering.  It is the quality of participation that is important, not just the quantity.  Attendance in class and lab is expected; remember, you cannot participate if you do not attend class!  

Since we will be collaborating on projects throughout the semester and since we will be traveling together and making our home on the road, it is critical that you take responsibility to carry your share of the work, and that you cooperate with your co-workers by carrying out your commitments, being willing to take a leadership role as well as being a team player, and communicating effectively with your peers.  Your success in the group dynamics will reflect your level of engagement.

Each student will assume responsibility for some living/learning tasks while we are traveling together.  Examples of tasks assigned include:  meal planning, meal cooking, meal cleanup, ice and cooler maintenance, navigation, driving, vehicle check and maintenance, packing, equipment maintenance, van cleanup, guest hosting, photography, videography, and so on.

The Field Notebook and Journal

Since many of our experiences this semester will be outside the walls of our classroom in Kaufman, it is critical that you develop skills that include keen observation, careful documentation, and clear reflection.  Toward this end, you will be required to keep a field notebook for recording and rewriting events observed in the field and a reflective journal.  These will be collected and graded periodically. Your reflective journal will be collected and graded four times during the semester, and those grades will constitute 10% of your ENVST 335 and ENVST 330 grades, and 20% of your ENVST 310 grade.  Your field notebook will contribute to your “Research and Field Work” grade in ENVST 550. Details on these notebooks are included in the Luce Semester Information Packet.  
The Independent Research Project 

Each of you will be involved in an independent research project this semester for a full course credit (ENVST 550).  You will work with an academic advisor who is responsible for assigning the course grade.  We will require that the research that you do be connected to an affected community.  In most cases, you will be choosing your research topic from a menu of topics suggested by watershed associations and other community groups who have been partnering with ALLARM over the past few years.  These groups have been asked to think about what kind of research they would like for students to do to support their work and to help fulfill their needs and goals.  Our hope is that on-going projects initiated this semester will continue to be supported through future student research and ALLARM logistical support.  

It is very important that you choose a topic that is of interest to you.  Remember, that if you are an Environmental Science major, and you want this credit to count towards your focus cluster, your research must be strongly scientific.  For those of you interested in social science research, the Community Studies Center at Dickinson will provide some additional advising resources for you.  

Regardless of your focus, you are expected to maintain written (email) and oral communication with the community group for whom your research is of interest.  This includes conducting at least one formal interview and attending a community meeting (if available), and recording your experience.  Other interaction may be required as warranted by your research topic.

Projects will fall into three main categories.  All projects will involve collaboration with members of a community as we encourage projects that are driven by community needs and are done in conjunction with community representatives.  Here are just a few examples of each of these three categories:   



1) natural science-based research, such as studying nutrient loads from different land use practices, assessing the impacts of a point source on a biological community, or assessing the extent of invasive plant species. 



2) policy problems and solutions, such as guidance on new stormwater management regulations, legislative initiatives to limit local municipal control over agriculture zoning and CAFOs, the impact of air pollution from specific sources such as power plants and truck traffic on water quality, and the impact of renewable energy development--as through ethanol and wind development--on local watersheds.


3) social science-based research, such as conducting interviews with local watershed residents to determine attitudes, designing educational materials, or developing surveys for local municipal officials.

The independent research project will result in a scholarly paper, and a poster presentation for lay audiences.  At the end of the semester, we will host an evening of poster presentations for interested community members.

The scholarly paper will be the major piece that will fulfill the writing requirement for the College.  As part of that requirement, students will do a literature search, submit several drafts of the paper with proper citations, and will be involved in three peer evaluations.  There will be a number of other required written assignments. In all cases, writing “counts” as part of the final grade for those assignments.

Please see The Luce Semester Information Packet for more information about the independent research project. 
Co-curricular reports

As with other ENVST courses, each student is required to attend at least two co-curricular events during the semester and prepare a two-page synopsis of the affair. These will be graded as part of ENVST 330 (10 % of grade).  The first co-curricular must be submitted by October 16 (before Fall Pause) and the second co-curricular must be submitted by December 11.  Please see The Luce Semester Information Packet for detailed instructions regarding the co-curricular reports.

Conference Attendance
In lieu of the co-curricular requirement, students may attend and report on any one of several conferences pertaining to environmental/watershed management that will be announced over the semester.  In the past, these have included conferences sponsored by local watershed associations, regional colloquia sponsored by the PADEP and DCNR, and meetings of the PA Association for Sustainable Agriculture (for example). Note that ALLARM will be hosting a major regional volunteer monitoring conference at Dickinson during our Fall Pause (October 19 – 20), called Sustaining and Enhancing Volunteer Monitoring Efforts.  If you are interested in helping out and/or attending you should contact Julie Vastine.
Video Assignments

There are a wealth of excellent videos now out covering the issues and places we will be visiting this semester.  The equivalent of four feature-length movies (8 hours) will be set aside for you to view this semester with specific due dates indicated below by which you will be responsible for having completed the viewing and ready to discuss the material in class.  These will either be available for check out from the circulation desk in the library or from Vallie Edenbo's office for two-hour periods depending on who holds the DVD.  To optimize the experience and minimize the time the DVDs are checked out to others, we will arrange for optional group showings either in lab or the Treehouse as appropriate.  You may arrange with others for your own group showing.

The exact titles and locations will be announced at the beginning of the semester. 
Safety measures

We know that you have signed up for this program because you believe that hands-on experiences are a great way to learn.  We agree.  But there are also risks associated with being in the field and traveling with large groups.  For that reason, we will do everything we can to minimize these risks and to be prepared to respond to emergencies that may arise.

You will all be filling out medical forms in the beginning of the semester, so that we can be aware of any medical problems, such as allergies, and so that we have good contact information for you in case of a medical emergency.  We will carry first aid kits and cell phones with us at all times.  All drivers must be van-certified with the College, carry their driver’s licenses with them, and be 100% sober.  This is a zero-tolerance policy.

Dressing appropriately for the field can also avoid accidents and/or illness.  In addition, it is impossible to learn when you are uncomfortable (e.g. cold and wet).  For this reason, we expect that you will dress appropriately for the kind of field work that we are doing – heavy layers if it is cold, covered shoes for walking in streams, heavy shoes and long pants for touring industrial facilities, rain gear in case of rain, change of clothes in cold weather if you are working around water, culturally appropriate clothing if you are meeting with community members, and so on.  Dressing appropriately allows for the best possible field experience.

Office Hours and Contact Information

Please remember that faculty and staff do not normally read e-mail over the weekend or in the evenings.  If you cannot make office hours, feel free to make appointments with faculty.
	Name
	Office Hours
	Office 
	Phone
	E-mail

	Candie Wilderman
	M  10 AM - NOON
W  1-3 PM
	Kaufman 112
	245-1573
	wilderma@dickinson.edu 

	Michael Heiman
	M  10 AM-NOON
W  2-4 PM
	Kaufman 110
	245-1338
	heiman@dickinson.edu 

	Greg Howard
	M  1-3 PM

H  10AM - NOON
	Kaufman  131
	245-1527
	howardg@dickinson.edu


	Jinnieth Woodward
	By appointment, 

M-F 8:30-4:30
	Kaufman 124A
	245-1021
	woodward@dickinson.edu 

	Gene Wingert
	M  9:35 - 10:30  AM

H   9:30 - 10:30 AM
	Kaufman 135
	245-8939
	wingerth@dickinson.edu 

	Julie Vastine


	By appointment,

 M-F 8:30-4:30
	Kaufman 123
	245-1135
	vastine@dickinson.edu 

	Vallie Edenbo
	By appointment,

M-F  8:30-4:30
	Kaufman 121
	245-1860
	edenbov@dickinson.edu



In case of an emergency, feel free to call Candie on her cell phone: 717-319-1429 or her home phone: 717-761-6339. Michael's cell number is 717-645-4433 and his home number is 717-657-9461.  For department support Vallie Edenbo, our Program Coordinator, can be reached on her cell at 717-713-8946.  If it is not an emergency and can wait until the morning, please do not call after 10 PM.   
SCHEDULE: 

It is important that you check your email frequently (at least once daily) for amendments and new additions to the assignments  and schedule below.

Planning a full semester is quite a task (as we have discovered)! As in the past, we can not be sure what Mother Nature and human interference might deal us.  What follows is a weekly syllabus, with the general topics to be covered, the major assignments and readings due, and the field excursions planned.  We do expect there will be changes; we want to be flexible enough to take advantage of opportunities that come by unexpectedly, and to spend more or less time on certain topics, depending on student interest.  On the other hand, the longer field trips involve reservations and are therefore not flexible – we will go -- rain or shine (or sleet or hail)!  But some of the local trips can be readjusted according to weather considerations or other concerns.  

Our goal with this syllabus is to be sure that you are aware of all major assignments, important due dates for the semester, and all major field trips.  Please take this schedule and transfer these important dates to your planner, so that you do not encounter unexpected conflicts later in the semester.

Reading assignments
All reading assignments can be found on Blackboard under the <Readings> tab.  Please note that the readings are divided into three sections:  Aquatic Sciences, Policy, and Environmental Health.  Each section has a document that lists all readings and due dates.  Notice that you will have readings from each section almost every week.

In addition to the reading assignments on Blackboard, there are book assignments, whose due dates are noted on the syllabus.  There will also be a Louisiana Reader, to be read while we are traveling in November.

Please expect that there will be additional reading assignments, as we take advantage of breaking news and come up with new and exciting materials.  

LUCE 09 WEEKLY SCHEDULE

	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 1

Aug 31-Sept 4

AM
	Intro to course

Research options
	Geography and environmental challenges in the two regions

	Intro to Environmental Health 


	Research Perspectives and Study Design

	
	
	

	
	
	
	Discussion of Tidwell

Concepts of pollution
	
	
	
	

	PM
	
	Delineation of watersheds and exploration map lab
	
	Social science research methods

Writing and citation lab
	
	
	

	Other reading due
	
	Tidwell (entire book)

Horton: forward, preface, p. 1-42
	
	
	
	
	

	Other assignments due
	
	Tidwell assignment due on Bb, 5 PM
	Research choices due by 3 PM

	Map lab due,

9 AM
	
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 2

Sep 7-11
AM
	Conference with advisor and team on draft research plans; peer reviews of research plans


	Environmental Exposures
	Air Pollution chemistry and physics
	West Branch of the Susquehanna Sojourn 
	
	

	PM
	
	Stream Ecology:  An introduction to indicators of stream health
	
	
	
	

	Other reading due
	
	
	
	
	
	
	

	Other assignments due
	Draft of research plan due to advisor  at meeting.

Video #1 due
	Final research plan due to advisor, 5 PM 
	
	
	
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 3

Sep 14-18
AM
	
	Water pollution and land use


	Water pollution and land use
	Water quality exploration in a virtual watershed (lab)
	
	
	

	
	
	Clean Air Act 
	CAA Amendments
	
	
	
	

	PM
	
	Analysis of West Branch samples


	
	Data lab:  Tracking exposures and health


	
	
	

	Other reading due
	
	
	Horton: p. 43-149


	
	
	
	

	Other assignments due
	
	Exposure in NOLA assignment due 9 AM
	
	
	Analysis of W Branch samples report due

5 PM
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday 
	Sunday

	WEEK 4

Sep 21-25
AM
	EXAM # 1  9:30-11:30
	The Chesapeake Bay:  dynamics, disturbance and management
	Marcellus Shale 


	Discussion of Horton


	
	
	

	
	
	
	Clean Water Act

	Safe Water Drinking Act/ FIFRA

	
	
	

	PM
	
	Epidemiology
	
	Glatfelter trip

1 PM- 8 PM (dinner with watershed grp)

	
	
	

	Other reading due
	
	Horton, p. 151-324; appendix B
	
	
	
	
	

	Other assignments due
	Video # 2 due
	
	Horton assignment due on Bb, 5 PM
	
	Journal #1 due        5 PM
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 5

Sep 28-Oct 2
AM
	
	Principles of Hydrology
	Introduction  to Mountain Cr field study and map exercise
	MOUNTAIN CREEK ALL-DAY FIELD STUDY 


	10AM – 2 PM

(including pizza lunch)

Quality control/quality assurance

Analysis of Mountain Cr  samples and data
	
	

	
	
	Market-based regulation
	OSHA, Trade Agreements, and The Corporation
	
	
	
	

	PM


	
	Waterwater treatment

Nitrate trading
POTW field trip

	
	
	
	
	

	Other reading due
	
	
	
	 
	
	
	

	Other assignments due


	
	
	Epidemiology and surveillance assignment due 5 PM
	
	
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 6

Oct 5-9


	TRIP TO HORN POINT LABORATORY, BLACKWATER NATIONAL WILDLIFE REFUGE, SMITH ISLAND, OCEAN CITY, ASSATEAGUE ISLAND, AND PERDUE FARMS

Leave Monday, 6 AM, return Friday 7 PM


	
	

	
	
	
	

	Other reading due
	
	
	
	
	
	

	Other assignments due
	
	
	
	
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 7

Oct 12-16

AM
	
	EXAM #2    9:30-11:30


	Effect of Urbanization on Stream Hydrology
	Hydrologic modifications and wetland loss in LA
	
	
	

	
	
	
	Economic Impact of Regulation
	Solid Waste and RCRA
	
	
	

	PM
	IR paper consultation with advisor
	Cultural History of the Miss Delta

History of the Blues
	
	Hydrologic Consultant Lab Exercise
	
	
	

	Other reading due
	
	
	
	
	
	
	

	Other assignments due
	Video #3 due
	
	
	
	Hydrologic Consultant Lab Exercise due 2 PM
Cocurricular #1 due by 5 PM
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 8

Oct 19-23

AM
	FALL PAUSE
	Restoration Science: discussion of Streever


	
	
	

	
	
	RCRA and Hazardous Waste


	Setting EH standards
	
	
	

	PM
	
	
	DCCD Stormwater Management tour


	
	
	

	Other reading due
	
	Streever  (entire book)
	
	Draft #1 of  IR paper due 5 PM to advisor and peer reviewer 


	Peer review of Draft #1 to author and project advisor by 5 PM 
	
	

	Other assignments due
	
	Streever Assignment Due

5 PM
	
	
	
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 9

Oct 26-30

AM
	
	Toxicology


	Resilience and Restoration Science
	Risk Assessment
	Exam #3:

9:30-11:30
	
	

	
	
	
	CERCLA and Brownfields

	
	
	
	

	PM
	
	Harrisburg Policy Field Trip


	
	Environmental Justice 
	
	
	

	Other reading due
	
	
	
	
	
	
	

	Other assignments due
	
	
	Journal #2  due

5 PM
	Video #4 due
	
	
	


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 10
Nov 2- 6


	Risk Assessment assignment due

NOON
	LOUISIANA FIELD TRIP 

Leave at 9 AM on Tuesday, November 3 and return at 6 PM on Monday, November 23


	WEEK 11

Nov 0-13
	LOUISIANA FIELD TRIP 

	WEEK 12

Nov 16-20
	LOUISIANA FIELD TRIP 



	WEEK 13

Nov 23-27


	LOUISIANA FIELD TRIP 
	THANKSGIVING BREAK


	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	WEEK 14

Nov 30-Dec 4

AM
	WORK ON INDEPENDENT RESEARCH PAPER AND POSTER
	
	

	PM


	
	
	
	
	

	Other assignments due
	Journals due,
5 PM
	
	
	
	Final IR paper due to peer reviewers and advisor - 5 PM
	
	

	WEEK 15

Dec 7-11

AM


	WORK ON INDEPENDENT RESEARCH PAPER AND POSTER
	
	

	PM

	
	
	

	Other assignments due
	Peer review of Final IR paper to author and project advisor by NOON
	
	Electronic version of posters due at NOON to advisor
	
	Paper for Distribution due 5 PM
Cocurricular #2 due
	
	

	WEEK 16

Dec 14-18


	Poster session with light dinner 

6-8 PM
	
	Final exam

2 PM
	
	Final exam

2 PM
	
	


Summary of important dates for independent research, exams, major field excursions, and journals.  This table does not include lab, class and field assignments, peer-review assignments, book/reading assignments, co-curricular reports, or half-day field trips.
	Date
	Item due
	
	Date
	Item due

	Sep 2
	Research choices due
	
	Oct 30
	Exam #3 

	Sep 8
	Final Research Plan due
	
	Nov 3 - 23
	Louisiana Field Trip

	Sep 10-11
	West Branch Susquehanna Field Trip
	
	Nov 30
	Journal #3 due

	Sep 21
	Exam #1
	
	Dec 4
	Final Research Paper due

	Sep 25
	Journal  #1 due
	
	Dec 9
	Posters due to advisor

	Oct 1
	Mountain Creek Field Study (all day)
	
	Dec 11
	Paper for Distribution due

	Oct 5-9
	Smith Island and Atlantic Coast Field Trip
	
	Dec 14
	Poster presentation

	Oct 13
	Exam #2
	
	Dec 16
	Final exam

	Oct  22
	Draft Research Paper due
	
	Dec 18
	Final exam

	Oct  28
	Journal #2 due 
	
	HAPPY HOLIDAYS!


4
3

