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Discipline:
Biological Sciences
Target Audience
Intermediate, majors and nonmajors
Keywords
Anatomy, pulmonary anatomy, thoracic anatomy
[bookmark: _yhh2jpd22mid]Length of Time/Staging
This problem is to be presented in two parts. Each part will require approximately twenty to thirty minutes of class time, as well as two to four hours of work outside of class.
Abstract
A seventeen-year-old female presents to her local hospital's E.R. at 7:45 in the morning on a school day. She appears apprehensive and uncomfortable. She winces and splints her chest to the right side when she coughs. She is examined by the attending resident. The patient has been a smoker since the age of twelve, and she is quite concerned that her parents will find out. Recently she has had a persistent cough that has not responded to OTC cold medicine. This morning she noticed she was coughing up blood. The problem asks students to make a diagnosis, while learning three-dimensional anatomical relationships.
Date Submitted
8/27/2003
Date Published
12/11/2003
[bookmark: _wsz30bc1i6pq]Format of Delivery
The problem is presented in two parts in subsequent classes. Problem delivery is explained under section "Assessment Strategies".
Student Learning Objectives
This problem was written with the following summative objectives in mind:
1. Develop a firm understanding of the 3-dimensional relationships of the lungs and their bronchopulmonary subdivisions.
2. Develop a firm understanding of the 3-dimensional relationships of the major blood vessels within the thoracic cavity.
3. Develop a firm understanding the 3-dimensional relationships of the structures found within the mediastinum.
This problem was written with the following formative objectives in mind:
1. Increase overall problem solving skills, including the ability to define problems, gather and evaluate information, and develop solutions.
2. Develop effective knowledge acquisition skills.
3. Develop better team skills.
4. Increase communication skills.
5. Increase self-assessment skills.
6. Increase ability to assess the work of others.
7. Increase ability to identify, find and use appropriate resources.
[bookmark: _tum8aac1wely]Student Resources
Students will need to utilize their texts, as well as library resources. Suggested library resources include:
McGraw Hill Encyclopedia of Science & Technology REF Q 121 .M3 2002
Various Medical Dictionaries found at REF R 121
Gray's Anatomy REF QM 23.2 .G73 1995
Professional Guide to Signs and Symptoms REF RC 69 .P77 2001
Atlas of Human Anatomy REF QM 25 .N46 1997
The Merck Manual REF RC 55 .M4 1999
Magill’s Medical Guide REF RC 41 .M34 2002
[bookmark: _34phbgwnbmf2]Author’s Teaching Notes
This problem has been utilized in a Human Anatomy class with an average enrollment of 60 students. The class has a mixed enrollment with respect to majors (80%) and non-majors (20%). The course is an entry-level biology class, typically taken during the second year. The problem has been utilized in a class with no PBL group facilitators other than the professor.
The following are answers and/or comments to questions raised by the reviewer and editor (lightly edited)
Reviewer: I suggest that Part 1 be rewritten to include some guiding or prompting questions that will help orient students to the general context. For example, "Which of these measurements obtained in the physical examination are within the normal range? What is indicated by measurements not within the normal range (i.e, temperature, breathing rate). Expectations of the student between parts 1 & 2 are clear enough from the teaching notes, but students might appreciate a bit more guidance in writing.
Author: I have decided not to add the questions asked by the reviewer. My rationale for this decision is as follows: I feel it detracts from the problem and process, in that students need to understand what questions to ask, and why. By pointing out that they need to look at the parameters and ask what is normal, what isn't and why might some be abnormal students will do less original thinking. I have done this problem both ways in class, and I have found that the more students need to think about the better the problem-solving process proceeds. When questions like the reviewer has asked for are included in the problem the students tend to rely more and more on cues from the professor.
Editor: There was a miscommunication about the reviewer's request to add prompting questions at the end of stage I. The reviewer wasn't requesting that his/her specific questions be inserted, but wondering how/if the students know what is expected of them when there are no prompting questions at all.
The reviewer's original point was, are students expected to make a preliminary diagnosis? If so, does this need to be stated to them before they see Stage I? Or, does the preliminary report (the "product") pretty much "drive" what gets discussed in stage I? Or (possibility #3), do the author's students simply understand that a preliminary diagnosis is called for here because by the time they encounter this problem, they know the form that PBL takes in this class and therefore how to proceed?
Again, the reviewer wasn't questioning the decision that the author made in not including questions, but requesting (if there were to be no questions) that a clarification be made for others who are considering using the problem.
Reviewer: I suggest a clarification in the teaching notes about the objectives behind having students write two individual written reports prior to (in addition to) the final group report. What do these separate tasks accomplish? (this is important because of the instructor time that would need to go into intensive grading of the individual reports)
Author: During the time that I have been utilizing PBL in my classroom I have found that students need time to process the various options concerning the PBLs they are assigned. Writing reinforces these thought processes. In addition, the submission of two short preliminary hypotheses by each individual in the class in addition to the final, group report, forces the students to (a) initiate the research process in a timely fashion, (b) interact with their group at the time the problem is assigned and throughout the problem-solving process, and (c) think about the problem logically. Granted, this does require a lot of grading on the part of the faculty member, but a long time ago I found out that what is best for my students is not the most convenient option for me. I continue to follow this paper submission process, even in light of Human Anatomy enrollments averaging 60 students per term. In addition, during our winter tri-semester I utilize this process for two courses simultaneously: Human Anatomy (average enrollment of 60) and Neuroanatomy (average enrollment of 40).
Reviewer: In addition, I suggest that the teaching notes include some comments about how to help students engage in group discussions of questions that deal with finer points of content understanding, since the temptation might be for students to work on these as individuals. Do you have tips to offer about the strategies used in your class? Or, does the writing and submission of the final group report tend to motivate this type of group discussion?
Author: There are several parts to my answer to this question. First, Since the submission of this problem I have altered my class process concerning the process by which students work on PBLs. In the past I have found that the stronger students tend to carry to load, while the weaker students tend to "go along for the ride". As a result I have altered the student assignments (see pages 3-5 and 14-15 on the attached course information sheet entitled 031.doc) for working on the PBLs. It is my hope that this will force each student to participate in all phases of solving the problem during the course of the term.
The second part to this answer involves my role while the students are working on the problems in class, as well as the role of the Group Leader outside of the class. During class I wander around the room and monitor the groups' discussions. This helps to keep the students on task, and also helps me to make sure that all students are actively participating. Secondly, as you will see in the attached class information sheet, it is the role of the Group Leader to ensure that all members of the group are participating, and that the group participates as a group.
[bookmark: _9sf8tdlbrlc2]Assessment Strategies
This problem has been utilized in Human Anatomy classes with an enrollment ranging from forty to eighty students. Assessment has been both summative and formative.
[bookmark: _2vaonkukykyu]Summative Assessment:
Summative assessment has been broken down into two formats. One format involves evaluation of both the group and individuals within the group. The following procedure is followed in evaluating individual and group progress on the PBL:
On the day the PBL is assigned the class will break up into PBL groups and do some preliminary work on the problem. By the next class session each PBL group member must turn in an individual hard-copy preliminary report. The preliminary report must contain the following:
· Possible hypothesis of what is wrong with the patient.
· What you will need to find out in order to prove or disprove your preliminary hypothesis, and where you will look to find this information.
· Any terminology that is not understood must be listed and defined, and the source of the definition cited.
· It is expected that each member of the group will review all of the group's preliminary hypotheses prior to coming to class the day the preliminary reports are due.
On the day the preliminary report is due the second part of the problem will be handed out. The class will again break into PBL groups and do further preliminary work on the problem. In this session the group will now:
· Determine how the additional information has changed any or all of the preliminary hypotheses, and why.
· Determine the course of action the group will take in order to solve the problem.
· Divide up the work that needs to be completed in order to solve the problem. The group leader will then post, in the group's Public Folder, a listing of what task is to be accomplished by what group member.
At the next class session (after distribution of part 2 of the PBL) each group member will turn in an individual hard-copy secondary preliminary report. (A copy will also be posted in the Public Folder). This secondary report must contain the following:
· Statement as to how your preliminary hypothesis of what is wrong with the patient has changed, and why.
· What you will need to find out in order to prove or disprove your newly formed hypothesis, and where you will look to find this information.
· Any new terminology that is not understood must be listed and defined, and the source of the definition cited.
As published in the course schedule, each group is required to submit a final report at the state of the appropriate class period. (It would be advisable for the group to keep at least one backup copy on computer disc.) The group report is to contain at least the following:
· Hypothesis of the solution to the problem.
· Sound anatomical reasoning to substantiate your hypothesis.
· Citations for any and all sources utilized, including your textbook.
· PBL reports will be graded on the anatomical accuracy of the final solution to the problem, as well as the anatomical logic utilized to arrive at the final solution.
A second form of summative evaluation is inclusion of material covered in the PBL on a "standard" lecture examination. The anatomical objectives may be assessed in the form of objective or essay questions.
[bookmark: _xoiosysil4sz]Formative Assessment:
Formative assessment is accomplished two times during the course: at midterm and at the end of the course. Students are asked to fill out a form that assesses team and individual performance twice during the term. Individual growth throughout the term is assessed only at the end of the term.
[bookmark: _igg77uj3hqd5]Solution Notes
Solution removed.
This problem is an adaptation of a problem entitled "The Case of Marsha Hadley" in Gross Anatomy in the Practice of Medicine by Slaby, McCune and Summers. Philadelphia: Lea & Febiger, 1994.
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