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Background: Prior to 2007, we taught the abdominal examination in a hospital based group to 

40 students, at one hospital. We used volunteer patients, small groups, repetition, and required 

faculty development sessions. In 2007, our medical school changed its “Introduction to Physi-

cal Examination” session so that the entire class was to be taught in a geographically central 

session. Our hospital was selected to lead the abdominal examination portion of the session. 

Aim: Our aim was to answer three questions. First, could we quadruple the recruitment of 

volunteer patients, and faculty? Second, was it volunteer patients, small groups, repetition, or 

faculty training that was most valued by the students? Third, would volunteer patients and/or 

faculty agree to participate a second time? 

Methods: A total of 43-46 patients and 43-46 faculty were recruited and 43-46 examining rooms 

were obtained for each of the 5 years of this study. Teachers were required to attend a 1-hour faculty 

development session. The class of about 170 students was divided into 43–46 groups each year. The 

teacher demonstrated the abdominal examination and each student practiced the examination on 

another student. Each student then repeated the full abdominal examination on a volunteer patient. 

Results: Over the 5-year time period (2008–2012), the abdominal examination ranked first 

among all organ systems’ “Introductory Sessions”. The abdominal examination ratings had the 

best mean score (1.35) on a Likert scale where 1 is excellent and 5 is poor. The students gave 

the most positive spontaneous comments to having volunteer patients, with small groups coming 

in as the second most appreciated educational element. 

Conclusion: We successfully quadrupled the number of faculty, patients, and examining rooms 

and created a highly rated educational program as measured by anonymous student evaluations, 

patient and faculty participation, and the medical school’s selecting the abdominal examination 

methods as an “Advanced Examination” for the Pathways Curriculum. 

Keywords: abdominal examination, volunteer patients, small groups, repetition, faculty 

development

Background
Residency directors and others have noted significant variability in the physical exami-

nation skills of medical students, residents, and attending physicians.1–8 Controversy 

exists, however, about the basic questions of when and how students should learn 

their physical examination skills.9 Should they be taught before, during, or after their 

clerkships?9 In addition, the best methods for teaching the abdominal examination 

have been explored and debated.10,11 Should real patients10–13 or standardized patients 

be used?14–16 Should lay patient teachers17or dummies18 be included as effective teach-

ing tools? Should intensive extra sessions be given?19 What is the optimum number of 

students to teach in a group?11
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The abdominal examination has been singled out as par-

ticularly challenging to teach to medical students.20 In 2007, 

our medical school changed its “Introduction to the Physical 

Examination” for each organ system to a single introductory 

afternoon session from 1:30–5:30 PM for a second-year class 

of approximately 170 second-year medical and dental students 

combined. Previously, each teaching hospital associated with 

the medical school held the introductory session with differ-

ent formats at individual hospitals. Each major hospital had 

had approximately 40 students to teach. At one hospital, Beth 

Israel Deaconess Medical Center, the co-course directors 

(Dr Helen Shields [HS] and Dr Douglas Horst [DH]) had 

used small groups with 3–5 students with one teacher and one 

volunteer patient per group. When these two course directors 

were selected to direct the entire class’s abdominal examina-

tion in a central session in 2007, we were faced with the major 

educational challenges of how to effectively teach a large class 

of students the abdominal examination in a short time period 

while continuing to use small groups and volunteer out-patients. 

This paper details the key methods and strategies we 

used to teach the centralized session abdominal examination 

from 2008–2012 to approximately 170 second-year medical 

students in the same manner as we had 40 students the prior 

year at one hospital using almost four times the number of 

volunteer patients, trained faculty, and small groups, and 

describes students’ responses to the new curriculum. 

We had the following three questions we wished to study: 

First, could we translate an exercise that was rated highly by 

40 students into one highly rated by 170 students? Second, 

what was most important to the students – the volunteer 

patients, small groups, repetition, or faculty? Third, would 

patients or faculty members teach with us more than once?

Methods
We chose a format with an auditorium demonstration of the 

physical examination of the abdomen on a volunteer patient. 

This was followed by the class breaking up into 43–46 small 

groups, depending on the year, with one teacher to 3–5 stu-

dents for a hands-on practice session at the medical school’s 

examining rooms or an adjacent hospital’s clinical outpatient 

examining rooms. The hands-on practice session had two 

components. First, students practiced on each other in single 

sex groups. Second, students repeated practice of the examina-

tion by having each student examine a volunteer “mystery” 

patient’s abdomen under the supervision of the teaching physi-

cian and the observing eyes of the other students. To recruit 

patients from a general gastroenterology clinical practice, HS 

and DH asked each patient she/he saw in clinic if he/she was 

interested in being examined by medical and dental students 

and providing a bit of medical history. Depending on the year 

and class size, we recruited 43–46 outpatients and 43–46 adult 

and pediatric gastrointestinal (GI) faculty, internal medicine 

faculty, gastroenterology fellows, surgeons or internal medi-

cine residents to teach the 2-hour abdominal examination. 

Each teaching faculty member attended a 1-hour faculty 

development session the week before or had an individual 

tutorial with one of the course directors (HS). 

Data collection and analysis
From 2008–2012, second-year medical and dental stu-

dents used Harvard Medical School’s MyCourses Course- 

Evaluation Web Site to submit their required responses to 

the Likert-type questionnaire that asked questions about 

the faculty member’s effectiveness and contribution to their 

learning. In addition, an open-ended question was asked 

about comments on the positives and negatives of the session. 

The total number of students in each of the 5 years of classes 

who were asked to fill in anonymous online evaluations is as 

follows: 174 students (2008); 175 students (2009); 166 stu-

dents (2010); 168 students (2011), and 174 students (2012). 

The specific MyCourses questions asked the student to 

first rate the central session lectures by HS and DH on a 

Likert scale where 1 is excellent and 5 is poor. The next set 

of questions asked the student on the same Likert scale to rate 

the small group examination component of the session, give 

the name of the small group preceptor, rate the small group 

preceptor, rate the handouts, rate the audiovisual aids, rate 

the session overall, list the strengths of this session, and list 

the things you would change for next year’s session. 

From the list of “strengths” of the session, four themes 

of excellence were identified by the students as things they 

appreciated in the learning session. These were as follows: 1) 

volunteer patients, 2) small groups, 3) repetition, 4) faculty. 

The spontaneous comments about each of these themes were 

pulled out from each year’s evaluations.

Statistical analyses 
Ranking was used to determine the order of the overall score 

for each of the ten central different organ specific physical 

examination sessions. A Z-test of proportions was used for 

comparison of the rank and specialty of faculty involved in 

each of the 5 years. Statistical significance was set at the con-

fidence level of 0.05. Harvard Medical School Institutional 

Review Board approval was obtained in September 2007 for 

study and analysis of the anonymous online student evalua-

tions of the physical examination sessions from 2008–2012.
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The abdominal examination exercise began in the medical 

school auditorium with a 10-minute discussion of the etiology 

of abdominal pain, followed by a 20-minute discussion of 

the classic characteristics of abdominal pain due to appen-

dicitis. The patient with appendicitis had classic computed 

tomography findings that were reviewed. 

1. A volunteer outpatient is examined by course director (DH) 

to demonstrate specific hands-on techniques for each of 

the four parts of the exam, inspection, auscultation, percus-

sion, and palpation. A Power Point slide presentation was 

projected on a screen behind the course director to provide 

visual reinforcement of the teaching points and magnified 

illustrations of the maneuvers being demonstrated.

2. Afterward, the class of 170 students was divided into 

43–46 groups with approximately four students in  each  

group, one teacher, and one volunteer “mystery” patient. 

Each group had 2 hours for demonstration and practice. 

The small group session started with the teacher dem-

onstrating the abdominal examination on a student who 

volunteered to be examined, and then each student in turn, 

practiced the examination on another student in front of 

the group to get immediate feedback on technique.

3. In the final 45–60 minutes, the teacher then asked each 

student to independently perform the examination on the 

volunteer “mystery” patient who was waiting outside the 

examining room. No information is given to the students 

about the patient’s history before the examination of the 

abdomen so that the students can try to reason out the 

patient’s problem from the findings on the examination. 

When these examinations are finished, the session concluded 

with the volunteer patient having a 5–10 minute oppor-

tunity to share information about his/her medical history 

and give feedback to the students about their performance.

4. Students were required to complete the same anonymous 

standardized online evaluation from the medical school 

for each organ system. The other organ systems that the 

students evaluated for teaching the physical examination in 

alphabetical order were: cardiovascular, dermatology, eye 

examination, genitourinary and gynecologic examinations, 

head and neck, musculoskeletal: low back, musculoskel-

etal: shoulder and hand, musculoskeletal: knee and lower 

leg, pediatric examination, and pulmonary examination.

Behind the scenes arrangements to 
ensure the abdominal examination 
exercise runs smoothly
1. Six months before the session, “save the date” letters were sent 

to outpatients and email messages were sent to physicians.

2. The hospital hosting the exercise blocked clinic rooms 

for teaching on the day of the exam.

3. Patients were recruited months in advance in person, in 

clinic, or by phone by HS or DH, they are provided free 

parking, at a cost of US$500.00 for all 46 patients, and 

a medical school certificate of appreciation.

4. Teachers were required to attend a 1-hour evening faculty 

development session where one of the course directors 

(HS or DH) demonstrates the proper sequence of the 

examination on a different volunteer patient, each of 

three separate nights during the week preceding the 

exercise. Teachers who could not attend an evening ses-

sion received an individual tutorial (HS). Each teacher 

was given an extensive packet of reading materials about 

how to do the examination correctly so that each teacher 

was prepared to teach effectively.21–26

5. Just prior to the teaching session, each volunteer patient 

was called by the small group teacher to introduce him or 

herself, review the current history and physical findings 

of the “mystery” patient provided.

6. On the day of the exam, each volunteer “mystery” patient 

was escorted to the examining room by a fourth-year 

medical student. Each fourth-year medical student was 

given a gift certificate for US$50.00 for his/her help 

(US$300.00) over the 2.5-hour period.

Differences in method of abdominal 
examination teaching compared to the 
other central sessions
1. Only one other organ system had 16 real patients for the 

students to examine at the medical school. This session 

had the second best ranking for physical examination 

teaching compared to the abdominal examination. It used 

patients to demonstrate key physical findings. Students 

examined patients in rotating small groups during this 

organ system session. 

2. One other organ system brought in one patient for an 

auditorium demonstration by the course director of the 

method for examination. 

3. The other organ systems relied on the students examining 

each other in small or large groups, with a teacher, after 

listening in the auditorium, to how to examine the patient.

Results
Over the 5 academic years 2008–2012, the abdominal exami-

nation session ranked first in required  anonymous student 

evaluations, among all the organ systems’ physical examination 

sessions at our medical school. The  abdominal examination 
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ratings had the lowest mean score (1.35) (Table 1) on a Likert 

scale where 1 is excellent and 5 is poor. The abdominal exami-

nation also had the smallest standard deviation compared to 

any other organ system’s physical examination at our medical 

school (0.560) (Table 1). The abdominal examination’s evalu-

ations were unique in that no evaluation from any of the 400 

students over the 5-year period fell below an average rating 

(rating of 3). All other physical examinations had their lowest 

ratings in the fair (rating of 4 for one organ system course), or 

poor (rating of 5 for eight other organ system courses) catego-

ries. From 2008–2012, the other organ systems that the students 

were evaluating for the teaching of the physical examination 

in alphabetical order were: cardiovascular, dermatology, eye 

examination, genitourinary and gynecologic examinations, 

head and neck, musculoskeletal: low back, musculoskeletal: 

shoulder and hand, musculoskeletal: knee and lower leg, pedi-

atric examination, and the pulmonary examination.

The next best session after the abdominal examination, 

Session 1 in Table 1, used 16 volunteer patients to illustrate 

specific disease states. Students examined these patients in 

groups with a preceptor at the medical school rather than in 

a hospital setting.

In 2015, our medical school made major changes in the 

curriculum, shifting to a 14-month long first year followed 

by the principal clinical year, a flipped classroom model for 

students’ learning in the first year was chosen. All central 

sessions for physical examination are scheduled earlier in 

the pre-clinical curriculum. Only two courses were chosen 

to be “advanced central sessions” in the New Pathways 

Curriculum, the abdominal examination and the second 

ranked specialty organ system that also used live patients to 

demonstrate physical findings to the students. 

A variety of different types of physicians at different 

academic ranks taught the abdominal examination over the 

5-year period as shown in Table 2. Both “attendings” in adult 

and pediatric gastroenterology and Gastroenterology fellows 

in adult and pediatric gastroenterology were well represented. 

Surgeons, medical residents, hospitalists, a fourth-year medi-

cal student and a pathologist also taught over the 5 years. No 

rank or specialty was significantly associated with a better 

evaluation score.

The sex of the teachers changed over the 5-year period with 

more women as teachers in 2011–2012. However, no statisti-

cally significant difference was noted in the years when more 

Table 1 Ranking of second-year introductory organ system physical examination sessions by anonymous student evaluations

N Highest rating Lowest rating Mean Standard deviation

Abdominal examination 400 1 3 1.35 0.560
Session 1* 406 1 5 1.37 0.634
Session 2** 893 1 5 1.51 0.713
Session 3 472 1 5 1.57 0.728
Session 4 439 1 5 1.61 0.716
Session 5 255 1 4 1.67 0.774
Session 6 256 1 5 1.68 0.853
Session 7 294 1 5 1.93 0.885
Session 8** 728 1 5 1.93 0.849
Session 9 322 1 5 1.94 1.024

Notes: “Please rate the session overall (1= Excellent 2=Very Good, 3=Average, 4=Fair 5= Poor)”. *Session 1 through 9 lists student evaluations for other organ system’s 
introductory physical examination sessions (pulmonary, cardiovascular, etc.). **Two sessions in the same topic area combined.

Table 2 Rank and specialty of abdominal examination teachers (2008–2012)

2008
(n=46)

2009
(n=44)

2010
(n=44)

2011
(n=45)

2012
(n=45)

GI attending 43% (20) 39% (17) 48% (21) 47% (21) 44% (20)
GI fellow 26% (12) 25% (11) 27% (12) 22% (10) 22% (10)
Pediatric GI attending 7% (3) 9% (4) 11% (5) 11% (5) 13% (6)
Pediatric GI fellow 4% (2) 9% (4) 0 4% (2) 2% (1)
Surgeon 15% (7) 14% (6) 9% (4) 2% (1) 2% (1)
Pathologist 0 0 0 2% (1) 0
Hospitalist 2% (1) 2% (1) 2% (1) 7% (3) 7% (3)
Resident in medicine 2% (1) 2% (1) 2% (1) 2% (1) 7% (3)
Fourth-year medical student 0 0 0 2% (1) 2% (1)

Abbreviation: GI, gastroenterology.
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women physicians taught compared to fewer women teachers. 

Students were divided up into single sex groups of men or 

women students during this 5-year period at the medical school. 

Teachers were not specifically paired with students based on 

sex so that a man teacher could have a women’s student group 

and a woman teacher have a men’s student group.

Doctors enjoyed teaching the abdominal examination as 

evidenced by Figure 1. Out of 106 doctors who participated 

over the 5 years, 43 doctors participated twice and 28 doctors 

participated from three to five times (26%). Doctors were paid 

a standard hourly medical school rate of US$100.00 for their 

face time with the students. Abdominal examination teaching 

was considered 2 hours of direct face time.

Patients enjoyed being part of the abdominal examination 

as shown in Figure 2. The majority of patients volunteered 

more than one time with 33 out of a total of 84 patients 

volunteering three, four or five times (39% for three, four or 

five times combined) over the 5-year period.

The total monetary cost for the abdominal examination 

per year was US$800.00 for approximately 170 students. 

We paid approximately US$500.00 for patient parking costs 

to the 43–46 patients each year and US$300.00 for the six 

fourth-year student helpers’ gift certificates.

While all central sessions had recommended faculty 

development prior to teaching, the abdominal examination 

required teachers who wished to teach to attend one of the 

three evening faculty development sessions the week before, 

or have a private tutorial with one of the course directors (HS) 

in person or over the phone. 

Table 3 shows the “abdominal examination strengths” 

comments for the 5-year period placed into four major 

categories that were established after reading each of the 

“strengths” listed by the students over the 5-year period. 

All strengths were in the anonymous online student evalu-

ations on MyCourses under the medical school heading of 

abdominal examination. The four types of categories of 

Figure 1 Number of doctors who taught one or more times over the 5-year period from 2008 to 2012.

1 Times

34%

0

20

40

60

N
um

be
r o

f d
oc

to
rs

80

100

41%

26%

2 Times 3 to 5 Times

Figure 2 Number of patients who volunteered one or more times over the 5-year period from 2008 to 2012.
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strengths were decided after reading all spontaneous com-

ments. These strengths are: 1) real patients, 2) small groups, 

3) repetition (practice) during the session, and 4) teachers. 

The data show that the most common positive comment is 

“liked real patients”, but “liked small groups” (is the second 

most common strength with “liked repetition” third and 

“liked teachers” fourth as a spontaneous comment.

Discussion 
We present a template for teaching the abdominal examina-

tion effectively, efficiently, and well over a 5-year period. 

We have identified four factors that contributed most to our 

top ranking. We chose these four factors after reviewing all 

spontaneous free text comments from the students over the 5 

years that were mentioned as “strengths” in the online evalu-

ation forms. The most important factor from our students’ 

point of view is having volunteer patients. The second is small 

group size. Third, is the additional practice opportunity that 

having the volunteer patient provided. The fourth factor is 

the teacher’s enthusiasm, kindness, knowledge, and patience 

in teaching the abdominal exam. 

The organ system examination that was closest to the 

abdominal examination (Session 1) also used real patients to 

demonstrate findings. This fact again supports the importance 

to students of having real patients demonstrating real findings 

for learning the physical examination.10,11

Currently the medical school has chosen the abdominal 

exam, and the specialty examination ranked second from 

2008–2012 to be the only “advanced physical examination 

sessions” at the medical school centrally for all students in 

the Pathways Curriculum. Both sessions, as noted previously, 

use real volunteer patients. We were delighted to be chosen 

and rolled out our first and second advanced abdominal 

examination sessions on April 20, 2016 and April 19, 2017. 

Support for practice on real patients comes from the litera-

ture on teaching physical examination skills.10 A survey to all 

course directors for physical examination at both allopathic 

and osteopathic medical schools in 2001 was completed by 83 

course directors (allopathic =76 and osteopathic =16).10 While 

the course directors who completed the survey noted that 

practice on peers was the most common method used with 

the second most common method being practice on patients 

or live human models, the course directors also noted that the 

best method for teaching the physical exam, in their view, was 

to use real patients.10 Greater than 50% of the course directors 

recommended demonstrating the examination initially on a 

standardized patient and then having the students practice 

on a real patient.10 The perceived obstacles in this survey to 

using real patients, real or standardized, were time, money, 

and logistics.10 For our abdominal examination, we send out 

“save the date” letters 6 months ahead of the medical school’s 

physical examination date to each clinic patient of HS or DH 

who has agreed in the clinic or over the phone (HS or DH) 

to teach in the examination. Having the same administrator, 

Francisca Xavier-Depina, for the 5-year period who was well 

known to the clinic patients, helped facilitate recruitment. 

The total cost of our yearly session was less than US$1,000 

for patient parking and gift cards for the fourth-year tutors 

who acted as guides over the 2-hour period so that each of 

the patients arrived at the appropriate clinic lobby and/or 

examination room for their group. This expense was paid out 

of a discretionary fund (HS) from grateful patient funds. The 

other cost of using hospital clinic rooms from 3:30–5:30 PM 

on a weekday was borne by the academic teaching hospital.

According to their personal reports, the patients enjoyed 

coming in to meet the students and the teaching physician. A 

significant number of the 84 patients (39%) were repeat volun-

teers for three, four or five times between the years 2008–2012. 

Two methods for teaching the abdominal examination have 

recently been introduced as pilot projects. Lay teaching associ-

ates who use their bodies as a method of teaching the examina-

tion were compared in a pilot study to physician teachers.17 Of 

interest, the students taught by the lay associate teachers had a 

higher objective structured clinical examination (OSCE) score 

on the abdominal examination compared to the students taught 

by the physician teachers.17 Physician educators in Singapore 

developed the NUS (National  University of  Singapore) Tummy 

Dummy (NUS-TD) as a portable,  inexpensive abdominal 

Table 3 Spontaneous student comments about abdominal examination session, coded* (2008–2012)

2008
(n=89)

2009
(n=63)

2010
(n=120)

2011
(n=58)

2012
(n=105)

Liked real patients 43% (38) 43% (27) 40% (48) 38% (22) 30% (32)
Liked small groups 36% (32) 38% (24) 33% (40) 22% (13) 35% (37)
Liked teachers 16% (14) 24% (15) 14% (17) 17% (10) 20% (21)
Liked repetition 13% (12) 14% (9) 25% (30) 19% (11) 30% (32)

Note: *Percentages reported total more than 100% due to multiple responses from students.
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simulator that received a positive response from a pilot group 

of 44 students.18 

We used a ratio of one teacher to four students the over-

whelming majority of time. Rarely a group had three or 

five students. Smith et al used a ratio of one teacher to four 

students with weekly organ-based teaching sessions at the 

bedside of hospitalized patients.11 Of interest, the abdominal 

examination score significantly improved (p=0.0004) on 

the subsequent OSCE. 11 Junger et al used groups of five 

students at the bedside for teaching physical examination 

skills in both his experimental additional teaching session 

and control groups.13

Doctors taught more than once in the majority of cases. 

Slightly more than a quarter of the 106 teachers (26%) 

taught between three to five times over the 5-year period of 

2008–2012 with 13% teaching three times, 7%, four times, 

and 6%, five times. 

Chang and Power have reviewed students’ comfort with 

examining each other as part of a physical examination 

course.27 Chang and Power’s questionnaire results suggested 

that students were in fact comfortable with examining each 

other except in sensitive physical areas such as breasts, rec-

tum, and genital exams.27 Single sex groups were used during 

the 5 years from 2008–2012 of our abdominal examination 

study. However, for the advanced abdominal examination in 

2016 and 2017, students chose ahead of time whether they 

wished to be in a single sex or mixed sex group for each 

teaching session.

Practice and repetition of the structured examination 

using the identical order of inspection, auscultation, percus-

sion followed by palpation was repeatedly cited as one of 

the best things about the session. Stillman et al28 queried two 

different medical schools about their teaching methods. One 

school used a highly structured method such as ours, while the 

other school used a less structured approach. Students were 

videotaped and their tapes were evaluated by an independent 

body of judges.28 Students exposed to the highly structured 

examination tended to perform more complete exams on the 

taped analysis.28

Each teacher who taught in the abdominal examination 

was required to attend a 1-hour evening session to observe 

one of the course directors (HS or DH) examine a real patient, 

be reminded of the proper sequence of inspection, ausculta-

tion, percussion and palpation, receive an extensive packet of 

teaching materials about the abdominal examination,21–26 and 

review objectives for the session as well as the exact logistics 

so that the session would run smoothly. In addition, particular 

stress was placed on modeling effective, kind, and sensitive 

communication skills for the benefit of both the students and 

volunteer patients.29

Of interest, our data show that rank and specialty were not 

significant contributing factors to overall evaluations of the 

session. Young and old, specialty and non-specialty teachers 

did well with preparation. As has been reported previously, we 

also had a fourth-year medical student who did well teaching 

second-year students the physical examination.30

Does teaching the abdominal examination well matter? 

Our data do not answer this question. What does the medical 

literature say? Important medical errors have been blamed on 

inadequate or incorrect physical examinations.31,32 Residency 

directors and others have noted significant variability in the 

physical examination skills of medical students, residents, 

and attending physicians.1–8

The strengths of our study are the large number of student 

evaluations (N=400), relatively small standard deviation, 

spontaneous student comments, and the significant number 

of patients and faculty who taught repeatedly.

The weakness of our study is the lack of outcome data on 

how these students performed on the abdominal examination 

compared to the other organ systems as third-year clerks and/

or as residents or attending physicians.

Conclusion
Volunteer patients, small group size, repetition, and faculty 

training all contributed to the abdominal examination’s top 

ranking by anonymous student evaluations at our medical 

school over a 5-year period. We encourage other medical 

schools and hospitals that are charged with teaching the 

abdominal examination to recruit real clinic outpatients, use 

small group size, repetition, and mandatory faculty develop-

ment sessions.
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