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INTRODUCTION
Although it is unlikely that it is the
opportunity to study statistics that
attracts physician assistant (PA) students to study medicine, PAs need to
have some understanding of the subject for reading the medical literature
as well as practicing evidence-based
medicine (EBM). EBM needs to be
taught in all PA programs regardless
of the degree offered1 and statistics is
an important component of EBM. A
key to teaching statistics to PA students is recognizing that knowledge
and a primary application of statistics
is required in order to read the medical literature. Physician assistant and
biostatistics educators agree that
health professions students do not
need to become statisticians themselves.1,2 Curricular emphasis therefore needs to be placed on interpretation, rather than on computation.
Keahey and Goldgar explain, “Our
goal is not to train researchers or
academicians; it is to train physician
assistants who can practice medicine
using the most advanced resources
available to uncover the best evidence
that will help them care for their
patients.”1
Even with statistics as a prerequisite to a master's level program, it
may be necessary to reteach it as part
of a research or EBM course.
Statistics tends to be daunting to students, and many have a negative perception of it.3,4 In fact, a specific
form of math anxiety—known as “statistics anxiety”—has been identified.3
Furthermore, instructors in PA class48

rooms traditionally use lecture-based
teaching formats, which may not be
optimal for this topic.2,3,4 Lastly,
instructors are challenged to find
ways to address varying levels of student recall of prior learning as well as
methods to stimulate and maintain
student interest in the topic.
We describe the curriculum,
teaching strategies, and assessment
activities employed at Idaho State
University to teach statistics within a
research/evidence-based medicine
course in the first semester of the
program. Our goal is to highlight the
active and formative nature of assessment in this course and how it
enhances the teaching of statistics.
The PA program at Idaho State
University is a 24-month graduate
program. The research/evidencebased medicine course is offered
during the first semester, but its topics are threaded throughout the curriculum, culminating in an evidencebased master’s-level case presentation. The primary objective of the
course is to build a foundation in
EBM. However, the course lays the
groundwork for students’ success in
the final project and in the program.
The goal of the statistics segment of
the course is for students to use their
knowledge of statistics to critically
evaluate medical research literature;
for example, to identify what might
produce a Type I error and determine the likelihood of its happening.
Furthermore, and arguably of greatest import, the skills introduced in
the first semester and reinforced
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throughout the program are designed
to enable graduates to become effective practitioners of EBM.
CURRICULUM
Statistics is emphasized in a 7-week
segment of the research/evidencebased medicine course with an
emphasis on concepts commonly
encountered in medical literature.
Because it is impossible to teach every
statistical concept, we focus on building a foundation of basic concepts
combined with teaching a set of skills
for continuing to learn about statistics and identifying resources for
answering questions in the future. As
with medical knowledge, statistics
becomes an area of self-directed
learning throughout a graduate’s
career. For example, when encountering an unfamiliar statistical term,
a self-directed learner will know
where to look for an explanation. To
facilitate self-direction, we provide
students with a set of resources they
can utilize after the course is completed, such as a flowchart for selecting statistical tests and a set of statistics-related online resources. We also
encourage students to identify statistics experts to whom they can turn,
similar to the way PAs seek medical
consultation.
The course begins with a 3-week
introduction to EBM, followed by a
3-week review of fundamental statistical concepts. Through the remainder of the course, the pieces are
brought together: students are given
patient cases, drawn from a clinical
case book,5 for which they identify
relevant biomedical literature. They
are then tasked with analyzing the statistics presented in the articles. A
scaffolding approach to the subject is
employed. Early in the semester the
instructor selects the articles, walking
students through the statistics and
how to interpret them. Later in the
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semester the students identify articles
on their own and perform the statistical evaluation themselves. Formative
assessments are done during the
course to give the instructor feedback, which can then be utilized to
enhance teaching and learning while
the course is still in progress.
Summative assessments are performed at the end of the course giving retrospective information to be
incorporated into the next course
offering. The centerpiece of our
research/evidence-based medicine
course is a formative assessment
strategy known as background knowledge probe.
OVERVIEW OF THE BACKGROUND
KNOWLEDGE PROBE (BKP)
The BKP is a type of classroom
assessment technique (CAT).6 To
adequately explain the BKP, a brief
discussion of CATs is necessary. A
CAT is “an approach designed to
help teachers find out what students
are learning in the classroom and
how well they are learning it.”6 Kelly’s
comprehensive review of literature
on CATs states, “Results of these
studies indicate that overall,
Classroom Assessment Techniques
have a positive impact on student
learning, including deeper learning
and greater involvement in the learning process.”7
BKPs are “short, simple questionnaires prepared by instructors for use
at the beginning of a course, at the
start of a new unit or lesson, or prior
to introducing an important new
topic.”6 Angelo and Cross explain
that students’ prior knowledge of a
subject may be incorrect, incomplete,
or unsophisticated.6 The BKP can
help identify such problems early in
the course. The BKP provides the
instructor with specific information
on students’ prior learning. It is useful for determining the most appro-

priate starting point and level for a
given lesson. For students, the BKP
“focuses attention on the most
important material to be studied,
providing both a preview of what is to
come and a review of what they
already know about that topic.”6 The
BKP enables the instructor to focus
precious classroom contact time on
areas of greatest need. Lastly, the
feedback provided to students
through activities such as the BKP
can increase their confidence in their
knowledge of the subject.8,9,10,13
Angelo and Cross explain how to
design a BKP: “Prepare two or three
open-ended questions, a handful of
short-answer questions, or 10 to 20
multiple-choice questions that will
probe the students’ existing knowledge of that concept, subject, or
topic.”6 They recommend including
one or two “easy” questions that students are likely to answer correctly
and at least one or more that are
judged to be more difficult; the former builds student confidence and
the latter provide the instructor and
students with information about
their current subject matter knowledge. In addition to building student
confidence, the easy questions provide discussion points that can be
used to lead students into other less
familiar concepts.
OUR USE OF THE BACKGROUND
KNOWLEDGE PROBE
The BKP is usually delivered like an
exam, with the results tabulated after
the fact and reported at a subsequent
class session.6 However, in our course
students respond to questions that
are projected on a screen by holding
up a card showing the answer they
would choose. The instructor
responds immediately after each
question, asking students to explain
their answers. Immediacy of feedback
is the advantage of this approach to
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Exhibit 1. Examples of BKP Questions
Stem

Response Options

Select the statement that best represents
the null hypothesis for the study you read
before class today.

a. There is no difference between acupuncture combined with home exercise as
compared to home exercise alone.
b. Acupuncture combined with home exercise is more effective than acupuncture
alone.
c. Acupuncture combined with home exercise is less effective than home exercise
alone.
d. Acupuncture alone is more effective than
home exercise alone.

What is the definition of a Type I error?

a. Incorrectly failing to reject the null
hypothesis
b. Incorrectly rejecting the null hypothesis
c. Incorrectly assigning the statistical test
to the type of data collected
d. Incorrect formation of the null
hypothesis

Based on the article you read before class,
state the purpose of the study.

(Students are given a notecard on which to
write their answers to this question)

In the Newsweek article the headline states
a. Agree
that “the majority” (52%) agrees with the
b. Disagree
government's policy (N = 3,240; 95% CI, +/.04). Do you agree or disagree with the headline?

the BKP. The instructor can assess
student knowledge and provide feedback before the class session is over.
Additionally, misconceptions can be
addressed as the questions progress.
This enables students’ understanding
to improve during the assessment,
rather than some time later. In this
way the BKP becomes a learning
activity as it is being delivered.
When a question is displayed the
students are asked to hold up the card
with the letter they believe corresponds to the correct answer. The
instructor observes which response
options are most prevalent and notes
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their frequency on the board at the
front of the room. Then students
who select a given answer are asked to
explain their response. In most cases
those with incorrect answers are
asked for explanations first. This
prompts class discussion of the concept.
The BKP begins with two openended questions, as recommended by
Angelo and Cross.6 The first question illustrates a foundational concept. Students are shown a picture of
the normal distribution plot and
asked to state what it tells them.
Their responses are listed on the

board. The second question asks the
students to write down anonymously,
on a blank notecard, the purpose of a
study they have read prior to this class
session. The notecards are collected
by the instructor, who reviews the
answers and gives immediate feedback, focusing on any similarity in
responses.
The BKP is used twice during the
semester in the research/EBM
course. The first time is during the
initial statistics session, when the
instructor develops a list of questions
that explore both general statistics
knowledge and applied knowledge
(from an article the students read
before class). Examples of BKP questions that have been formulated are
found in Exhibit 1. The BKP is used
a second time, 3 weeks later, to
determine how the students are progressing. In this session, the students
develop the questions and are divided
into two teams to answer them by a
show of cards. Student development
of questions facilitates active engagement with the topic.13
OTHER INSTRUCTIONAL
STRATEGIES
In addition to the BKP, other active
learning strategies are employed in
the course, including problem-based
and hands-on learning. Problembased learning (PBL) strategies have
been recognized in PA education for
their effectiveness in helping students
develop intrinsic motivation, structure knowledge in the clinical context, and develop clinical reasoning
and self-directed learning skills.11
PBL activities, such as using case
studies, address the question of the
relevance of statistics for PA students
and increase active learning time.12,13
During class, students often perform
literature searches or work in small
groups.
Hands-on learning takes the form
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of small experiments performed in
class to reinforce specific statistical
concepts. For instance, in the penny
experiment, we verify the existence of
a normal distribution of sample
means within a series of samples
drawn from skewed data. The
scoop/toss experiment demonstrates the
steps in hypothesis testing and how a
t test is performed. These concrete
learning experiences are designed to
transform abstract concepts into tangible phenomena, a strategy recommended by researchers in human
learning to increase the likelihood of
long-term retention and improve
motivation to learn.12
EVALUATION OF THE BACKGROUND
KNOWLEDGE PROBE
After they had experienced the BKP,
a survey was given to the students
(80% participation) to determine
their perceptions of the technique.
The instructor also recorded class
performance on the BKP and noted
her observations of students’ reaction
to it. Ninety-two percent of responses to Likert scale items on the survey
were positive (“strongly agree” or
“agree”). The majority of students’
comments also indicated a positive
reaction to the BKP. Student comments noted that the BKP helped
with recall of prior learning, made
the learning more interactive and
“fun,” and improved their learning
of statistics.
There were very few negative
comments. One student indicated
that there was no need to have the
basics of statistics retaught since the
student had only recently taken the
course; another compared the two
different sessions that utilized the
BKP and indicated a preference for
the first over the second.
Instructor observations of the
class sessions also indicated a positive
outcome. In the first session students
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performed well on the “easy” questions, as expected, and with varying
degrees of ability on the rest of the
questions. Their responses to the
open-ended questions in the BKP
provided the instructor with information on the variable scope of student knowledge. In the second session, performance improved, with
70-90% of students selecting correct
answers.
While the BKP offers a number of
advantages, this technique also has
limitations. It takes time and skill to
develop the questions for the assessment. University instructors tend to
have little time to spare and having to
find additional time to develop a
BKP could create stress for them.
The usefulness of the outcomes is
dependent on the quality of the questions and the instructor’s ability to
correctly interpret the results of the
assessment. Lastly, the students may
find the BKP too elementary and
view it as a waste of time. Another
important consideration is the need
for additional confirmatory research
to isolate the effect of the BKP on
student performance.
CONCLUSION
Strengthening our students’ facility
with statistics improves their ability
to utilize medical research literature,
thereby improving their skills in evidence-based medicine. In our case,
the BKP served this purpose and
enhanced the statistics segment of
our evidence-based medicine/
research course. The BKP was selected for this course because it is
designed to address the issues of
prior learning, varying levels of ability, active engagement, and student
discomfort with statistics. The strategy proved effective on all counts. The
BKP provided feedback on students’
abilities prior to a lesson, which
allowed the instructor to adapt the

course as it was being taught, leveraging contact time to the greatest benefit. It enabled the instructor to identify students with a stronger background as well as those who had lesser recall of the subject. It reduced
reliance on lecture and actively
engaged students with the subject
matter of statistics. Lastly, the BKP
was helpful in alleviating student discomfort with statistics. Some students
even found it “fun,” which is
arguably, if not statistically, the most
significant result.
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