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ABSTRACT

Background Primary care forms a critical part of pediatricians’ practices, yet the most effective ways to teach primary care during
residency are not known.

Objective We established a new primary care curriculum based on Malcolm Knowles’ theory of andragogy, with brief clinical
content that is easily accessible and available in different formats.

Methods We used Kern’s model to create a curriculum. In 2013, we implemented weekly e-mails with links to materials on our
learning management system, including moderators’ curricular content, resident-developed quizzes, and podcasts. After 3 years,
we evaluated the curriculum with resident focus groups, retrospective pre-/post-resident surveys, faculty feedback, a review of
materials accessed, and resident attendance.

Results From content analysis of focus groups we learned that residents found the curriculum beneficial, but it was not always
possible to do the pre-work. The resident survey, with a response rate of 87% (71 of 82), showed that residents perceived
improvement in 37 primary care clinical skills, with differences from 0.64 to 1.46 for scales 1-5 (P < .001 for all). Faculty feedback
was positive regarding curriculum organization and structure, but patient care often precluded devoting time to discussing the
curriculum. In other ways, our results were disappointing: 51% of residents did not access the curriculum materials, 51% did not
open their e-mails, only 37% completed any of the quizzes, and they attended a weekly conference 46% of the time.

Conclusions Although residents accessed the curriculum less than expected, their self-assessments reflect perceptions of
improvement in their clinical skills after implementation.

Introduction to an insufficient focus on deliberately structuring
curriculum to make it relevant, engaging, and doable
for residents in busy clinical service environments.
Our goal was to develop a comprehensive pediatric
primary care curriculum (PPCC) for pediatric resi-
dents (using Kern’s 6-step model of curriculum
development)” that maximized resident engagement
by providing brief clinical content that is easily
accessible and available in different formats.

Primary care is the foundation of practice for every
pediatrician. In 2017, a survey showed that 63% of
pediatric fellows were in primary care.' A longitudi-
nal learning experience in a primary care setting with
an associated curriculum is an Accreditation Council
for Graduate Medical Education requirement.” Two
pediatric programs, Yale School of Medicine and The
Johns Hopkins University School of Medicine, have
published comprehensive primary care curricula;
however, evidence indicates that comprehensive cur-

Methods

riculum implementation that adequately prepares
residents in primary care is lacking.*”’

We interviewed 5 prominent pediatric programs as
a part of a needs assessment, and they reported their
primary care education was loosely structured and
resident engagement variable, unreliable, and subop-
timal. This is consistent with survey results from 75%
of accredited pediatric residencies nearly 20 years
earlier.®* We wondered if lack of progress might be due
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Editor’s Note: The online version of this article contains the pre-post
surveys used in the study.

The 87 pediatric residents in our program during
academic year 2015-2016, 90% of whom had
continuity clinic in urban hospital-based clinics and
10% in private practices, participated in the curric-
ulum.

The overarching aims of our new primary care
curriculum were for pediatric residents to (1) gain
general pediatric primary care knowledge, skills, and
attitudes to answer general questions for patients,
families, friends, and neighbors; (2) apply basic
concepts of general pediatric care to whatever
pediatric career they pursued; and (3) maintain an
interest in the health of children at a population level.
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We carefully planned a new curricular structure
based on Malcolm Knowles’ theory of andragogy,'®
which emphasizes that learners are self-directed and
the primary driver for learning is internal, anticipat-
ing that residents would participate in a thoughtful,
engaging, well-planned curriculum.

We based our curriculum on Yale’s because of its
affordability, clear learning objectives, and succinct
case-based topic reviews.!' Our version has 49
weekly educational modules/topics, each designed to
have 10 to 15 minutes of reading completed before a
15-minute pre-continuity clinic (CC) educational
session. The goal was for every resident to have
enough knowledge of the topic to engage in higher-
level group discussion with other residents and the
faculty about clinical application of the material. To
increase learner buy-in and ensure that the curriculum
considered the learner’s perspective, we created a
PPCC resident steering committee with 1 resident
leader per year and 5 to 10 resident members. The
steering committee met quarterly to review materials
and created new formats of content delivery including
quizzes and “fast facts.” Curricular content was
planned and sequenced to align with patient concerns
and common conditions seen at specific times during
the year (eg, “School Readiness” in August, “Identi-
fication of the Sick Child” in October) and to
complement other teaching in the residency. All
curricular materials were housed on a learning
management system (LMS)!? that allowed online
access anytime and anywhere. We communicated
with the residents using the free Mailchimp'? e-mail
platform, created humorous topic-related Bitmojis'*
(FIGURE), gave links to the annual schedule and the
week’s learning materials, and highlighted that
reading was to be completed before the educational
session.

We evaluated the curriculum with resident focus
groups, retrospective pre-post surveys about curricu-
lar content, informal feedback from faculty, Mail-
chimp and LMS usage data, and resident attendance
at CC teaching sessions. Focus group questions were
based on Kirkpatrick’s model of evaluation (levels 1—
3)" and asked residents to describe what they liked
and disliked about the curriculum (reaction), what
they learned, and how their behavior had changed.
Focus groups were audio-recorded and transcribed,
then transcripts were reviewed by the curriculum
director who performed a content analysis and
annotated the text with labels for recurring points.
Another author (J.L.H.) reviewed the content analysis
and confirmed identified themes.

Retrospective pre-post surveys (developed by the
authors without further testing) were completed by
the residents in March 2016 when 32 of 49 topics had
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What was known and gap

Primary care is an important part of practicing as a
pediatrician, but the most effective ways for teaching
primary care are not known.

What is new
A primary care curriculum based on Malcolm Knowles’
theory of andragogy.

Limitations
Curriculum was implemented at 1 institution for 1 year,
limiting generalizability; survey was not tested for validity.

Bottom line

Providing residents a structured pediatric primary care
curriculum based on the theory of andragogy resulted in
limited engagement, but residents perceived an increase in
their clinical skills after implementation.

been delivered. Thirty-seven seminal statements with
Likert-type scale responses (1, strongly disagree to 3,
strongly agree) that described desired resident behav-
iors at Miller’s Pyramid'® level of “does” were
written, 1 to 2 for each of the 32 surveyed curricular
topics (provided as online supplemental material).
Residents were asked to self-assess their ability to
perform these skills before and after the curriculum,
which provided a retrospective self-assessment of
their learning from the curriculum. The survey asked
the residents to answer only the questions for which
they had received teaching of any kind. To maximize
response rate, we hand-delivered paper copies of the
survey to each resident. Residents delivered anony-
mous completed surveys to a folder in the chief
residents’ office. Survey data were analyzed using a
paired ¢ test. We applied a Bonferroni correction to
control for multiple comparisons, which provided a P
value of .001 to meet criteria for statistical signif-
icance.

The residency director and PPCC director inter-
viewed 20 faculty CC preceptors in person or by
telephone about their perceptions of the new curric-
ulum. Usage data were downloaded from the
electronic platforms, and attendance records taken
by the PPCC director were summarized.

This educational intervention was deemed exempt
by the University of Colorado Institutional Review
Board.

Results

Content analysis of focus groups revealed that
residents liked the LMS, multiple formats of content
delivery were appreciated, active participation during
pre-CC educational sessions was beneficial, topics
aligned with patient presentations they saw frequently
in clinic, and it was not always possible to do the
readings.
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From: Daniel Nicklas

Sent: Friday, March 9, 2018 1:14 PM

To: Nicklas, Daniel

Subject: PPCC Week of 03/12: Travel Preparedness

I SHOULD HAVE
CHECKED THE MAP

Travel Preparedness Learning Objectives:

Identify the essential elements to be covered during a pre-travel visit in
pediatrics.

Recognize the variations in the routine vaccination schedule based on region
of travel.

Identify the need for prophylactic medications and/or point of care treatments
prior to travel.

Counsel families on the prevalence of accidental injury during travel.

BrightSpace Yale Case Study
BrightSpace Quiz
Travel Preparedness Podcast with Dr. Gretchen Domek

FIGURE

Sample Weekly E-Mail With Learning Objectives and Links to Content
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The retrospective pre-post self-assessment survey
was completed by 71 of 82 residents (87%), and
indicated that 51 of those 71 residents had received
teaching in some form weekly. The survey results
indicated that residents performed well in “Rhinor-
rhea and Congestion,” “Fever in Children Less than
36 Months,” and “Antibiotic Use in Primary Care”
before experiencing the curriculum (TABLE), so these
topics were replaced. Residents reported minimal
learning about “Temperament in the Pediatric Visit”
and “Identification of the Sick Child,” so teaching was
modified for these topics.

Faculty feedback was positive regarding the curric-
ulum’s organization and structure. However, faculty
in private practices commented that patient service
demands often precluded formal discussion on
curricular topics.

Review of usage data from Mailchimp and the LMS
revealed that 51% (44 of 87) of residents never
accessed the curriculum on the LMS, and 51% (44 of
87) of residents did not open the e-mails. Only 3 of 87
residents accessed half or more of the curricular topics
on the LMS. Those who viewed topics on average
looked at 7 of the 49 topics. Only 37% (32 of 87) of
residents completed any quizzes, and the average
completion rate of the quizzes was 8% (4 of 49).
Attendance data revealed that pre-CC educational
sessions were attended by residents scheduled for CC
46% of the time.

Development of the curriculum relied heavily on
the work of the PPCC director (approximately 4
hours per week over 2 years) and resident steering
committee (2 to 4 hours annually per resident).
However, faculty time spent on implementation was
estimated to be the same for the prior primary care
education program. The pediatric department had
already purchased an LMS platform that was
available to the pediatric residency. Sending the
weekly topic materials required administrative sup-
port similar to prior communication efforts.

Discussion

This pediatric primary care curriculum, developed in
partnership with residents and focused on intrinsic
motivation, was feasible and generally well-accepted
by faculty and residents, who self-assessed improve-
ments in knowledge and skills. However, actual usage
of all curriculum components was low.

At Yale, implementation of a structured primary
care curriculum increased interns’ participation,
satisfaction, and confidence. At our institution,
despite a generally positive response to the new
multifaceted curriculum, most of the residents did
not engage with all components of the curriculum. It
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was challenging for an attending or resident to cover
a topic thoroughly (eg, “autism”) when many
residents had done no pre-CC self-study. In addi-
tion, some clinic sites did not routinely use the
curriculum despite having access to the LMS and
engaging in faculty development. Non-uniform
implementation meant that residents at these sites
who did not do pre-work received no primary care
curriculum except during their clinic month at the
main site. Residents face similar time restraints
across disciplines, so the lessons of this curriculum
likely apply to other pediatric programs as well as
other primary care specialties. One study of a web-
based outpatient curriculum in internal medicine
found low levels of engagement—only 60% of
residents knew what the topic was when they
arrived at the teaching session and only 35% had
read pre-session materials—even though the curric-
ulum was viewed favorably.!”

Our data indicated that our reliance on Knowles’
model was inadequate. We concluded that the
residents still required extrinsic motivators to engage
in learning. Ryan and Deci’s self-determination
theory'® differs from andragogy by concentrating on
the learning environment rather than the learner,
creating opportunities for behavior that is fully self-
determined and addresses psychological needs for
autonomy, competence, and relatedness. External
motivators that support these 3 needs can help engage
adult learners. While the motivators begin as extrin-
sic, they become internalized and then part of the
learner’s self-regulation.

Limitations of this study include that it was
conducted at 1 institution over 1 academic year and
may reflect a cultural context (only 15 minutes of pre-
CC group discussion) rather than a failure of our
rigorous approach. The survey did not have validity
evidence and questions may not have been perceived
as intended. In addition, self-assessment is weaker
than external assessment as a measure of applied
knowledge and clinical performance; however, there
are data to support that this survey model correlates
more closely to performance than traditional pretests
and posttests (due to a reduction in response shift
bias).'?20

In the next iteration of this curriculum, during
specific weekly times, residents will reflect on their
performance, record these reflections, and write
related individual learning goals in MedHub,?! which
will be linked to faculty evaluations and curriculum
topics, to facilitate intrinsic motivation and autono-
mous regulation. Future research should study the
effectiveness of these extrinsic motivators in facilitat-
ing change in residents’ learning and practice
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PPCC Topics With Greatest Incremental Change

Retrospective Pre-Post Statement Average | Average .
(PPCC Topic) Before fo || RS | PR
Implement the provider portion of the reach out and read model with 3.02 4.48 1.46 < .0001
patients in clinic. (Literacy Development & Reach Out and Read)
Explain some basic public health resources for children (such as SCHIP, 2.72 4.08 1.36 < .0001
WIC, SNAP). (Poverty and the Pediatric Safety Net)
Choose which patients need to be screened for tuberculosis and how to 3.07 4.33 1.26 < .0001
interpret the results. (Tuberculosis Screening and Treatment)
Use my understanding of the epidemiology and symptomalogy of UTIs 3.36 4.57 1.21 < .0001
in children and decide what the most effective means of testing
would be for children seen in practice. (Urinary Tract Infections)
Explain common causes of school failure, how to distinguish a learning 2.64 3.84 1.20 < .0001
disability from other school readiness problems, and how the
Individuals with Disabilities Education Act mandates appropriate
services for children in schools. (School Readiness & Failure)
PPCC Topics With Highest Pre-Score and Subsequently Dropped
Retrospective Pre-Post Statement Average | Average .
(PPCC Topic) Before After Ritfarsny RANalue
Differentiate between the common causes of rhinorrhea and congestion, 3.91 4.55 0.64 < .0001
and decide on testing, treatment, and referral. (Rhinorrhea and
Congestion)
Explain to a parent the role of fever in fighting infection, the merits and 3.58 447 0.89 < .0001
drawbacks of different to measure temperature in children, and
effective ways to treat fevers. (Fever in Children Less than 36 Months)
Describe principles of responsible antibiotic prescribing (Antibiotic Use in 3.55 433 0.78 < .0001
Primary Care)
PPCC Topics With Low Incremental Increase Where Teaching Was Modified
Retrospective Pre-Post Statement Average | Average .
(PPCC Topic) Before After Difference | P Value
Discuss temperament with parents as it relates to behavior and 3.22 3.91 0.69 < .0001
“goodness of fit.” (Temperament in the Pediatric Visit)
Describe safety netting and apply it in the care of my patients. 2.88 3.66 0.78 < .0001
(Identification of the Sick Child)

Abbreviations: PPCC, pediatric primary care curriculum; SCHIP, State Children’s Health Insurance Program; WIC, Special Supplemental Nutrition Program

for Women, Infants, and Children; SNAP, Supplemental Nutrition Assistance Program.
2 Likert scale: 1, strongly disagree; 2, disagree; 3, neutral; 4, agree; and 5, strongly agree.

behavior. Reasons for limited use of the curriculum at
community CC sites also require further exploration.

Conclusions

Providing residents a structured PPCC based on the
theory of andragogy, with easily accessible curricular
materials, resulted in limited engagement in our
setting. However, residents perceived an increase in
their clinical skills after implementation.
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