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Despite the move toward integrated 4-year medical 
school curricula, many medical schools still offer a tra-
ditional “2+2” curriculum divided into preclinical and 
clinical phases. These two phases have distinct learn-
ing environments and require different learning skills. 
Preclinical students operate in largely objectivistic 
learning environments with structured goals and less- 
flexible content. Clinical medical students function in 
clerkships and post-clerkship experiences with different 
learning models that provide real-life clinical activities, 
offer guidance at critical times, and require knowledge 
assembly rather than knowledge from memory. 

To succeed in their clerkships, clinical students 
must develop new skills, such as clinical reasoning 
and multidisciplinary teamwork, in environments that 
are often primarily designed for patient care and that 
may interfere with learning.1 Many medical students 
feel unprepared to begin their clerkships1 and find the 
conversion to clinical learning particularly stressful.2 

Clerkship directors across specialties also report that 
students are inadequately prepared to start their clerk-
ships.3

To bridge the gap between the preclinical and clini-
cal years, and to help students prepare for the different 
learning environment, many medical schools offer 
transitional courses before the third-year clerkships.4,5 
These transitional courses vary widely across institu-
tions in structure and content,4,5 in part because there 
has been no consensus document defining the knowl-
edge and skills that medical students need to become 
learners in clinical settings. The medical content of 
clinical clerkships, including procedural skills, has been 
described,6,7 but there is little literature identifying other 
skills, critical to the learning process, such as finding 
and assessing clinical information and interpreting 
patient information. 

Recently, as part of the Family Medicine Curricu-
lum Resource Project, an interdisciplinary committee 
completed the Competency-based Curriculum Re-
source for Pre-Clerkship Education,8 a document that 
outlines suggested goals and objectives for each of the 
Accreditation Council for Graduate Medical Education 
(ACGME) six competency areas that students should 
master prior to the clinical years. The content in this 
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document spans the preclinical years, and it is not 
known which parts of the content can be effectively 
taught in brief transitional courses. Indeed, there is 
little published evaluation data of transitional courses, 
and it is unclear if these experiences are effective and 
contain relevant content. 

In this paper, we describe the implementation and 
evaluation of Clinical Foundations, a 2-week intensive 
clinical transition course for beginning third-year 
medical students. We report on course effectiveness and 
content relevance using students’ self-assessments of 
their preparation for and performance of clinical skills 
commonly encountered in the clerkship courses. We 
asked three questions: (1) Did students feel more pre-
pared for common clerkship skills after taking Clinical 
Foundations than before the course? (2) Did students 
who took Clinical Foundations feel more prepared for 
common clerkship skills than previous students who 
did not? (3) Did students perform the skills taught in 
Clinical Foundations in their clerkships?

Methods
Settings and Students

Our institution is a state-funded medical school with 
approximately 200 medical students in each class. 
Medical students have 2 preclinical years focused on the 
basic sciences, with lectures as the most common type 
of instruction. During these preclinical years, students 
participate in courses such as Clinical Integration and 
Introduction to Clinical Medicine. Prior to 2004, stu-
dents also spent 2 weeks in didactic courses in radiolo-
gy, rehabilitation medicine, emergency medicine, basic 
electrocardiogram interpretation, and basic cardiac life 
support in five separate concurrent courses immediately 
before their first clerkship. These five didactic courses 
were removed from the curriculum to create time for a 
2-week course, Clinical Foundations, designed to help 
students prepare to learn in clinical settings. 

The goals of Clinical Foundations are to prepare 
students to excel as learners in clinical settings, assist 
students in developing new skills commonly performed 
during clerkships, and prepare students for their roles 
in clinical settings in which they care for patients under 
supervision and are faced with privacy, ethical, and pro-
fessionalism issues. All students (195) entering the third 
year were required to take Clinical Foundations.

Description of Curriculum
A multidisciplinary team of physicians, nurses, allied 

health professionals, and medical students developed 
the Clinical Foundations course to reflect patient care, 
which is multidisciplinary and occurs in teams. We 
determined course content by reviewing the literature, 
meeting with individuals and groups of current clerk-
ship students, and discussing potential topics with our 
institutions’ clerkship directors. This process yielded 16 

skills that formed the course content. We organized the 
content into 11 tracks, as shown in Table 1. The 2-week 
curriculum had 72 required hours; 42 of these hours 
were small-group learning activities, with group sizes 
of 10–22 students. Four tracks were developed and led 
by nonphysician faculty from the nursing school, allied 
health, and the department of humanities. Students 
rotated in small groups through all 11 tracks. Each 
track was taught two to four times, often with multiple 
faculty leaders at each time. 

Evaluation Strategies
This course was evaluated by multiple strategies 

including pre- and post-course self-assessment surveys. 
This paper reports on the self-assessment surveys.

Pre-course and Post-course Self-assessment. Third-
year students (class of 2006) completed a Web-delivered 
pre-course and post-course self-assessment survey, im-
mediately before and after Clinical Foundations. The 
self-assessment was designed by the course director and 
an evaluation specialist to answer the question: Do the 
students feel prepared for the common clinical skills 
performed in their clerkship courses? The clinic skills 
on this survey included the 16 skills taught in Clinical 
Foundations and two important clinical skills, “Write 
a progress note” and “Perform a history and physical,”  
that were taught in preclinical courses. Students used a 
3-point scale (adequately prepared, inadequately pre-
pared, and no preparation) to describe their preparation 
for these 18 skills (Table 2).

We sent the pre-course and post-course e-mail 
surveys to all 195 Class of 2006 students enrolled in 
Clinical Foundations using Survey Monkey. We noti-

Table 1

Eleven Content Tracks 
in Clinical Foundations Course

Clinical Foundation Tracks
• Basic EKG Interpretation
• Approach to Radiology 
• Coping and Professionalism 
• Using Your PDA
• IVs, NGTs, and Oxygen Management
• Clinical Lab Science and Phlebotomy
• Basic Suturing and PPD Placement
• Finding Clinical Information
• Basic Cardiac Life Support
• Rehabilitation Medicine 
• First Clerkship: Presenting, Charting, Ordering, Prescribing

EKG—electrocardiogram
PDA—personal digital assistant
IV—intravenous injection
NGT—nasogastric tube
PPD—purified protein derivative (tuberculosis skin test)
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Table 2

Comparison of 2006 Students’ Preparation Before and After Clinical Foundations Course
 

n
Adequately 
Prepared

Inadequately 
Prepared

No
Preparation

Wilcoxen Significant
 

z P Value*

Interpret an EKG Before 165 32 100 39 9.705759 <.0028

After 166 152 12 1

Order the correct type of radiographic test Before 165 34 102 35 10.26939 <.0028

After 166 129 36 0

Determine if a tube is in the right place 
by X ray Before 165 16 49 106 10.69502 <.0028

After 154 143 21 1

Start an IV Before 165 13 31 127 10.69502 <.0028

After 139 149 15 1

Place an NGT Before 165 8 23 140 10.95099 <.0028

After 138 144 19 2

Identify most hospital equipment Before 165 17 37 117 9.579658 <.0028

After 164 102 56 7

Use a PDA for patient care Before 165 22 34 115 10.11317 <.0028

After 149 142 22 1

Draw blood from a vein Before 165 82 76 13 7.514788 <.0028

After 159 152 13 0

Write a progress note Before 165 58 56 57 5.572371 <.0028

After 169 105 41 19

Present a clinical case Before 165 114 51 6 1.262576 .20674164

After 167 113 40 12

Identify legal and illegal practices Before 165 42 67 62 8.844369 <.0028

After 167 142 21 2

Write occupational, physical, and speech 
therapy orders Before 165 5 35 131 10.72399 <.0028

After 158 134 29 2

Identify and protect private information Before 165 88 55 28 7.275574 <.0028

After 169 160 5 0

Perform basic life support Before 165 99 61 11 7.30226 <.0028

After 147 164 1 0

Place a PPD Before 165 12 33 126 10.90345 <.0028

After 103 160 4 1

Suture a skin wound Before 165 16 33 122 10.5826 <.0028

After 166 150 14 1

Find Internet information Before 165 118 39 14 5.269956 <.0028

After 169 153 12 0

EKG—electrocardiogram, IV—intravenous injection, NGT—nasogastric tube, PDA—personal digital assistant, PPD—purified protein derivative 
(tuberculosis skin test)
* Significance (P<.01) adjusts to P<.0028 with Bonferroni’s equation for multiple comparisons.
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fied students that their names would remain attached 
to their answers until the before and after answers 
were linked, at which time all identifying data would 
be removed. Students were not required to complete 
the survey to pass the course. Our Institutional Review 
Board stated that this course evaluation did not require 
the board’s review and approval.

As a historical control, we administered a similar 
survey to the Class of 2005 at the end of their third year. 
The survey contained the same 18 items but differed in 
that the Class of 2005 had the additional option “Did not 
perform this skill during my third year” for each item. 
These students completed the survey in May 2004 at the 
conclusion of their third year and were asked to recall 
how prepared they felt prior to their first clerkship. We 
used this information to determine if students actually 
performed the skills taught in Clinical Foundations.

 
Statistical Methods

The Class of 2006 preassessment and postassessment 
paired responses were analyzed using a Wilcoxen rank 
sum test since the data were paired, nonparametric, 
and ordered. The Class of 2006 postassessment and 
Class of 2005 postassessment were compared using 
chi-square analysis since these data were not paired, 
nonparametric, and ordered. In both comparisons, 
significance was set at 0.05 and adjusted to .0028 for 
multiple comparisons using the Bonferroni adjustment 
(0.05/number of comparisons). We calculated effect size 
for the Class of 2006 and Class of 2005 comparison to 
determine the areas in which Clinical Foundations had 
the most influence. 

Results
Did students feel more prepared for common clerk-
ship skills after taking Clinical Foundations? 

On the Class of 2006 survey, response rates were 
87% for the preassessment (171 of 195) and 85% for 
the postassessment (165 of 195). There were 151 paired 
before and after responses, yielding a response rate of 
77%. Responses are summarized in Table 2. Students 
felt significantly more prepared after Clinical Founda-
tions for 17 of the 18 common tasks. There were no 
differences in “Present a clinical case.” Of note in the 
preassessment, 48% of students (all of whom had con-
ducted histories and physicals on real patients) did not 
feel prepared to protect patient privacy. 

Did students who took Clinical Foundations feel 
more prepared for common clerkship skills than 
previous students who did not? 

On the Class of 2005 survey, the response rate was 
87% (169 of 195).The comparison between 2006 and 
2005 is shown in Table 3. The Class of 2006 reported 
significantly higher levels of preparation on their post-
course self-assessment survey than the Class of 2005 for 

14 of the 18 skills. In these 14 skills, effect sizes ranged 
from 0.24 to 0.68. Using Cohen’s criteria, a moderate 
effect size of educational significance is greater than 
0.5.9 Moderate effect sizes were demonstrated for the 
following skills: “Determine whether a tube is in the 
right place by X ray,” “Start an IV,” “Place an NGT,” 
“Write orders for therapy,” “Place a PPD,” and “Suture 
a skin wound” (Table 3).

Did students actually perform the skills taught 
during Clinical Foundations in their clerkships? 

Class of 2005 students also indicated if they did 
not perform a common clinical task. More than 80% 
of students indicated that they had performed each of 
the 18 common clinical skills, except for placing a PPD 
(only 62% performed) (Table 3).

Discussion
Students felt more prepared for clinical skills com-

monly performed in the clerkships after Clinical Foun-
dations than before and also when compared to prior 
students who did not take the course. Skills taught in 
Clinical Foundations were performed during the third 
year by the majority of students, indicating that the 
content was appropriate. Despite required early clini-
cal experiences, however, students felt unprepared to 
protect patient privacy before Clinical Foundations. 

Despite the apparent benefit of the course, it is 
important to keep in mind that our evaluation was a 
student self-assessment. The literature on self-assess-
ment shows that although strong students underrate and 
weak students overrate their performances, both groups 
remain consistent.10 A pre-course self-assessment and 
post-course self-assessment, as was done with the Class 
of 2006, adjusts for the inaccuracy of self-assessment 
by evaluating change in individuals. 

The comparison between the Class of 2006 and the 
Class of 2005 also has limitations, though it did provide 
useful information. The Class of 2006 assessed their 
preparation before their first clerkship and the Class 
of 2005 assessed their recollection of their preparation 
before their first clerkship after their entire third year 
was completed. 

Students in the Class of 2006 rated themselves as 
more prepared for 14 of 18 common clinical skills than 
students in the Class of 2005. However, Class of 2006 
students may feel less prepared to perform a task if 
considerable time elapses before they are asked to do 
so. It is also possible that Class of 2005 students could 
not accurately recall how well they were prepared. 
Either of these scenarios could account for some of the 
differences noted, but it is unlikely that either explains 
the consistent statistically significant differences with 
moderate effect sizes that were found. 
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Table 3

Comparison of 2006 and 2005 Students’ Preparation for Common Clerkship Skills
 

n
Adequately 
Prepared

Inadequately 
Prepared

Did Not
Perform

Chi Square Effect
 

Significant Size

Interpret an EKG 2006 165 92.10 7.89 23.2823 0.27

2005 166 71.69 28.31 1% P<.0001

Order the correct type of radiographic test 2006 165 78.18 21.82 18.395 0.24

2005 166 56.02 43.98 1% P<.0001

Determine if a tube is in the right place 
by X ray 2006 165 86.70 13.33 95.85 0.55

2005 154 33.10 66.88 8% P<.0001

Start an IV 2006 165 90.30 9.70 139.12 0.68

2005 139 23.70 76.26 15% P<.0001

Place an NGT 2006 165 87.27 12.72 129.368 0.65

2005 138 22.46 77.54 17% P<.0001

Identify most hospital equipment 2006 165 61.82 38.18 24.121 0.27

2005 164 34.76 65.24 2% P<.0001

Use a PDA for patient care 2006 165 86.06 13.94 41.003 0.36

2005 149 53.02 46.98 12% P<.0001

Draw blood from a vein 2006 165 92.12 7.88 40.022 0.35

2005 159 62.89 37.11 5% P<.0001

Write a progress note 2006 165 63.64 36.31 5.798 0.13

2005 169 75.74 24.26 0% P=.016

Present a clinical case 2006 165 68.48 31.52 2.37 0.08

2005 167 76.05 23.93 0% P=.124

Identify legal and illegal practices 2006 165 86.06 13.94 17.572 0.23

2005 167 66.47 33.53 1% P<.0001

Write occupational, physical, and speech 
therapy orders 2006 165 81.21 18.79 86.777 0.52*

2005 158 29.70 70.25 7% P<.0001

Identify and protect private information 2006 165 96.97 3.03 5.067 0.12

2005 169 91.12 8.88 0% P=.024

Perform basic life support 2006 165 99.39 0.61 31.359 0.32

2005 147 81.00 19.05 12% P<.0001

Place a PPD 2006 165 96.97 3.03 113.19 0.65*

2005 103 38.83 61.17 38% P<.0001

Suture a skin wound 2006 165 90.91 9.09 82.919 0.50*

2005 166 44.00 56.02 2% P<.0001

Find Internet information Before 165 92.73 7.27 0.249 0.03

After 169 94.08 5.92 0% P=.618

EKG—electrocardiogram, IV—intravenous injection, NGT—nasogastric tube, PDA—personal digital assistant, PPD—purified protein derivative 
(tuberculosis skin test)
*  Moderate effect size
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Conclusions 
All successful medical students must adapt to the 

different learning models common to clinical learn-
ing. Clinical Foundation courses have the potential to 
help students feel better prepared for the transition to 
the clinical years by giving them exposure to the skills 
they will need to succeed. We did, however, find that 
students felt inadequately prepared to protect patient 
privacy before patient contact. Assessment of transi-
tion courses can be replicated in other institutions 
and help those medical schools determine if they are 
satisfied with the skill levels obtained by their students 
in various stages of clinical training. Curricula at the 
preclinical, Clinical Foundation, and clerkship stages 
can be informed by such data.
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