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Abstract

The Patient-Oriented Problem-Solving System in Immunology (POPS), pioneered by
Parker A Small, Jr.,, M.D., and Susan M. Johnson, Ph.D. at the University of Florida,
Gainesville, in the early 1970s permitted students working in small groups to solve clinical
problems in immunology. The POPS format, viz., pretest, problem-solving, and posttest,
has been adapted to a hands-on laboratory exercise on yeast infections to provide a
framework for students to integrate laboratory and lecture material and apply that
knowledge to solution of clinical problems. Ninety-four percent of the students rated the
POPS exercises either "excellent” or "good" following their introduction into the course.

INTRODUCTION TO THE PATIENT-ORIENTED PROBLEM-SOLVING (POPS) SYSTEM

The POPS-Immunology exercises as originally prepared under the direction of Small and Johnson
[e.g., Small and Johnson, 1982] involved no hands-on laboratory manipulations. The exercises could be
completed in approximately three hours anywhere four students could sit in a group and carry on a
conversation. The exercises consisted of a pretest, a problem-solving session wherein the four students
proceeded through a workbook in order to solve clinical problems and learn specific immunologic
principles, and a posttest. Each of the four students took the same pretest and posttest, but each had only
one fourth of the information necessary to answer the questions posed in the pretest and solve the clinical
problems. Thus, by sharing information among themselves, they were able to solve problems independent
of faculty participation.

This basic format was adapted to a hands-on laboratory exercise in medical mycology designed to
integrate lecture and laboratory material in medical mycology, specifically in the area of opportunistic yeast
infections. All students take the same pretest and posttest, but each of the four students that are grouped
together receives a unique specimen that must be carried through a series of laboratory manipulations
to isolate and identify the eticlogic agent therein. A portion of the answers to the pretest, the case history
that accompanies each specimen, instructions for the laboratory portion of the exercise, and questions
relating to each case history are provided to students in color-coded workbooks, a different color for each
of the four students. In order to obtain a thorough understanding of yeast infections, each student must
share information about his/her case with the other three students in the group.

One packet of information for each group of four students contains four identical copies of the
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Introduction and Pretest, four color-coded sections, one for each of the case histories and accompanying
specimens, and four identical copies of the Posttest and Posttest Answers. Abbreviated forms of the
Introduction and Pretest, one of the four color-coded sections, and the Posttest and Posttest Answers are
provided below to illustrate the nature of the exercise. Information for each of the three days required for
completion of the exercise is structured to include a) the objectives for that day, b) the tasks to be
completed in the laboratory, and c) a worksheet where data are to be recorded and questions relating to
the case history answered.

The purposes are a) to provide a framework for the application of knowledge in the basic sciences to
the solution of a clinical problem, b) to encourage the use of multiple sources, e.g., textbooks and peers,
to gather information, and c) to promote collaborative efforts with your fellow students. Thus, students a)
increase their ability to evaluate their colleagues' opinions, thought processes, and diagnoses, b) increase
communications skills, and c) get to know their classmates better.

This activity consists of four phases to be done with students working in groups of four. First, each
student reviews the attached set of objectives, does background reading on the topics to be covered, and
completes the pretest on his/her own. In the second phase, each student joins three other students and
reviews the pretest answers in an "open-book" discussion. In the third phase, each student solves his/her
patient-oriented problem, including the culture and identification of the causative agent of the patient's
disease, and shares that information with the other three students in the group. Information exchange and
group interaction are keys to the success of this phase. This process will allows students to teach fellow
students and, at the same time, learn from them. Finally, each student takes a post test, individually, which
enables the student to assess his/her progress.

THE LABORATORY EXERCISE

INTRODUCTION

This section is designed to introduce the student to fungi as a group and the types of infections they
cause, and then to introduce to student to candidal and cryptococcal yeast infections in particular, their
clinical characteristics and the laboratory identification of the causative agents. Each of the four students
in the group has a different case history; and the etiology (causative agent) is different for each patient.

Day 1 is devoted to a) the review of the pretest answers within the working group of four students, the
pretest having been taken independently but the answers reviewed as a group, b) examination of
specimens containing known fungal pathogens, c) evaluation of the patient and the "unknown" specimen,
and d) to the plating of the specimen onto appropriate media.

Day 2 is devoted to a) evaluation of the culture, and b) the use of special media to speciate the fungus
isolated.

Day 3 is devoted to a) identifying the etiologic agent of the disease, b) answering the questions
associated with each patient, c) sharing of information with fellow students, and d) to taking the posttest.
Each student is also provided with a reading list to be used to supplement the information provided in the
written exercise. For example, references are provided for a) "standard” Microbiology texts designed for
medical students, and b) for more in-depth and advanced reading in the specialty area.

Finally, the introductory materials contains a pretest with eight questions. Students are asked to circle the
correct answer. An example of a pretest question follows.

PRETEST QUESTION

1. Which of the following is correct with regard to fungal cell wall components?
a. Fungal cell walls frequently contain only glucan and chitin.
b. Mannoprotein is a major determinant of serologic specificity.
€. Glucan is the immunogenic moiety of most fungal cell walls.
d. Chitin is a polymer of b-1,3-linked galactosamine units.






