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Of the 10 Essential Public Health Services outlined by
the U.S. Department of Health and Human Services,
four services rely heavily on epidemiologic functions,1
yet there is concern that there are not enough skilled
epidemiologists in the public health workforce.2 In its
2004 report, “National Assessment of Epidemiologic
Capacity: Findings and Recommendations,” the Council of State and Territorial Epidemiologists (CSTE)
reported an increase in epidemiologists working in state
and territorial health departments—from 1,366 epidemiologists in the 2003 report (surveyed in 2001–2002)
to 2,580 epidemiologists in the 2004 report (surveyed in
2004). In 2004, only 43% of infectious disease epidemiologists reported academic training in epidemiology.1
Furthermore, 64% of epidemiologists working in state
and territorial health departments who responded to a
2001–2002 CSTE survey about their abilities to respond
to foodborne disease outbreaks indicated that they did
not have the capacity to conduct analytic epidemiologic
investigations.3
Staff epidemiologists need formal training in epidemiologic methods. However, working professionals may
not have the time or financial resources to enroll fulltime in an academic epidemiology program. In 2002,
the Institute of Medicine emphasized the importance
of offering formal training in public health through
alternative pathways such as certificate programs.4
To address the need for applied epidemiology

training for working public health professionals, the
Certificate in Field Epidemiology program was developed and implemented by the North Carolina Center
for Public Health Preparedness (NCCPHP) and the
Office of Executive Education within the North Carolina Institute for Public Health (NCIPH), the service
and outreach arm of the University of North Carolina
at Chapel Hill (UNC) School of Public Health (SPH),
as well as the UNC SPH Department of Epidemiology.
The Certificate in Field Epidemiology is an Internetbased, 12-credit, graduate-level program that can be
completed in 16 months and requires no travel to the
UNC campus.
Certificate programs at UNC SPH
The UNC SPH is a leader in the field of public health
distance education. An Internet-based interdisciplinary
master of public health (MPH) program was launched
in 1998, and the school offered its first distance-learning certificate program, the Certificate in Core Public
Health Concepts, in 2000. Since then, UNC SPH has
offered the Certificate in Community Preparedness and
Disaster Management, the Certificate in Field Epidemiology, the Occupational Health Nursing Certificate,
and the Certificate in Public Health Leadership.
Educational expertise
NCCPHP and the Department of Epidemiology at
UNC SPH have substantial experience developing
face-to-face and distance-based curricula, educational
products, and courses. One of the certificate program
courses, “Principles of Epidemiology for Public Health,”
has been taught in the Department of Epidemiology
as an Internet-based course since 1998. To launch
the Certificate in Field Epidemiology, NCCPHP and
the Department of Epidemiology developed three
additional Internet-based courses offered through the
Department of Epidemiology.
Infrastructure
The UNC SPH information technology group, Instructional and Information Systems (IIS), provides support
for distance-based education at the school. This group
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provides technical and instructional design services to
UNC SPH faculty, including creating Internet-based
courses that incorporate audio, video, synchronous
and asynchronous communication, and interactive
multimedia. IIS offers an orientation to the course
website, and the university maintains a computer help
desk available to registered students and faculty.
Administration, student services, and evaluation
The Office of Executive Education at the NCIPH is
responsible for marketing the certificate program and
provides the application, admissions, residency, registration, and payment and refund processes associated
with the certificate program. This office had experience
running the successful Core Public Health Concepts
Certificate Program, which was organized across five
SPH departments. Evaluation Services at the NCIPH
develops and implements evaluation plans for both the
Core and Field Epidemiology certificates.
METHODS: THE CERTIFICATE IN
FIELD EPIDEMIOLOGY

Course descriptions
The program consists of four semester-long sequential courses (Figure). The first course, “Principles
of Epidemiology for Public Health,” introduces the
meaning, scope, and applications of epidemiology to
public health practice and the use of vital statistics
data in the scientific appraisal of community health.
“Methods in Field Epidemiology” focuses on skills and
tools needed to conduct outbreak investigations and
communicate findings to the public. “Principles and
Methods of Applied Infectious Disease Epidemiology”
encompasses the interactions among an infectious
agent, host, and environment; modes and dynamics
of transmission; the role of immunity in infectious disease epidemiology; and disease elimination strategies.
Finally, “Fundamentals of Public Health Surveillance”
provides conceptual foundations and practical skills
for designing and implementing surveillance systems
and using surveillance data to conduct and evaluate
public health programs and research.
Course design

Program overview
The Certificate in Field Epidemiology is a graduatelevel program for public health professionals and
others who wish to learn the principles and methods
of field epidemiology. It is designed to help the public
health workforce respond to emerging and reemerging
health threats, including the threat of bioterrorism. All
courses are taught by faculty from the Department of
Epidemiology. Students enter the program in the fall
and enroll in one course per semester, completing the
program in 16 months. The Certificate is administered
by the NCIPH and the Department of Epidemiology.
Linking curriculum to competencies
The Certificate in Field Epidemiology curriculum is
linked to two complementary sets of epidemiology
competencies: those developed by the Northwest
Center for Public Health Practice5 and the Tier I and
II Competencies for Applied Epidemiologists in Governmental Public Health Agencies (AECs),6 developed
by the Centers for Disease Control and Prevention
(CDC) and CSTE. The AECs were recently adopted
nationally, and some competencies overlap between
the two sets. However, the Northwest Center for Public
Health Practice Epidemiology Competencies cover
some concepts that are either insufficiently covered
or altogether absent from the AECs; therefore, both
inform the program.

Delivery mode. UNC’s Blackboard e-Education platform™ (Release 6.3.1-505), an Internet-based coursemanagement system, was used to deliver course content
and provide tools to create and administer courses,
such as self-graded quizzes, discussion forums, chat
functions, and grade maintenance.7
Cooperative learning. Traditional graduate-level residential courses have an instructor-centered lecture format,
which relegates students to a passive learning role.8
In contrast, cooperative learning enables students to
become more involved with the course material and
articulate their understanding of the material through
problem-solving exercises with other students.9 All
four certificate program courses use activities that
allow students to contribute, participate, and apply
epidemiologic concepts and methods to real-life case
studies in field epidemiology, surveillance, and infectious disease epidemiology.
Course length and format. Each semester-long course
earns three graduate credit hours. The workload is
typical of graduate-level courses at UNC and requires
students to work on course material for three to four
hours each week (not counting time spent attending
class) for every credit hour earned. Therefore, a student
taking a three-credit course should expect to work a
total of nine to 12 hours each week.
Courses are divided into modules lasting one to
four weeks. Each module uses a standardized format
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Outbreak investigation team roles and
responsibilities
Outbreak detection
Hypothesis-generating interviews
(questionnaire development and
interviewing)
Testing hypotheses through an
epidemiologic study
Data collection and entry, designing a
database
Analyzing epidemiologic data,
interpreting results, interpreting
measures of association, sources of
study error, causality
Laboratory studies: collecting, storing,
and transporting specimens, subtyping
by pulsed field electrophoresis
serotyping, PulseNet
Environmental health studies
Communications: developing a
communication plan, writing a press
release, report writing, presenting data,
and using PowerPoint® effectively
Traceback investigations

Methods in
Field Epidemiology

NHANES 5 National Health and Nutrition Examination Survey

NEISS 5 National Electronic Injury Surveillance System

• The population perspective
• Measuring disease:
incidence and prevalence
• Disease natural history:
population screening
• Study designs: intervention,
cohort, case control, crosssectional, and ecologic
• Error: selection and
information bias
• Multicausality: confounding
• Data analysis and
interpretation: causal
inference
• Role of epidemiology in
public health

Principles of Epidemiology
for Public Health
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•

The epidemiologic triangle
(infectious agent, host, and
environment)
Modes of infectious disease
transmission
Transmission dynamics
The role of immunity in infectious
disease epidemiology
Vaccines and vaccination
Disease control, elimination,
eradication, and extinction
Bioterrorism preparedness

Principles and Methods of
Applied Infectious
Disease Epidemiology

Figure. Content covered in each of the Certificate in Field Epidemiology courses

• Basics of a surveillance system
• Analytic techniques for surveillance
• Interpreting and using surveillance data,
summarizing/presenting data
• Planning and evaluating surveillance systems
• Ethical issues/legal aspects of surveillance
• Geographic information systems and
surveillance
• Infectious disease surveillance (state, federal,
and international)
• Chronic disease surveillance (cancer
registries)
• Surveillance of occupational health
conditions and injury surveillance (NEISS)
• Behavioral Risk Factor Surveillance and Youth
Risk Behavior Surveillance Systems, NHANES
• Bioterrorism, syndrome-based surveillance,
pharmacovigilance

Fundamentals of
Public Health Surveillance
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that contains instructions for completing the module,
module learning objectives, lectures, case studies,
required and suggested readings, and group discussion
questions or projects. Some modules also have short
quizzes, exams, and individual projects.
Specialized course tools. To facilitate learning, asynchronous discussion boards are used for group discussion
questions and projects. All courses also incorporate
live interactive Internet-based videoconferences using
Adobe® Acrobat® ConnectTM Pro, which allows faculty
and teaching assistants to interact “live” with students
several times during each course.10 Adobe Connect
is also used for guest lectures, question-and-answer
sessions, and a journal club. All Adobe Connect videoconferences are archived for later viewing.
Student groups. In each course, students are assigned
to groups of eight to 10 students to work on group
projects and discussion questions.
Graduate teaching assistants. Department of Epidemiology graduate students serve as teaching assistants,
with one teaching assistant per four student groups
(a 1:32 to 1:40 ratio). Teaching assistants work closely
with their groups, reviewing case studies, monitoring
discussions or group projects, and answering questions via e-mail, phone, or Adobe Connect. Teaching
assistants and course faculty jointly grade exams and
individual projects.
Before each course, teaching assistants participate
in an orientation that covers course software, course
format, course tools, e-mail etiquette, and technical
support, as well as the point of view of an Internet-based
student. The orientation also covers teaching assistant
time commitment and course duties, and a review of
the mid-course teaching assistant performance evaluation survey.
Teaching assistants meet with faculty each week
to discuss course content, technical issues, teaching
assistant concerns, and student issues, and to receive
further training. Students submit issues to the faculty
for discussion during these meetings.
Student orientation. Before beginning the certificate
program, students attend a formal software orientation
conference call provided by the Certificate Education
Director and the course’s technical support person.
The orientation covers a brief overview of the program
and an Internet course orientation including how to
use the Blackboard course software, e-mail requirements, computer hardware and software requirements,
and whom to contact for technical support during the
course. Students receive orientation documents before
the call and must have computer access to walk through

an example course during the orientation. All students
must also test their Internet browsers, plug-ins, and
navigation skills using an automated online computer
assessment before the course begins.
Continuous feedback. Students in Internet-based courses
require more feedback from faculty and teaching assistants than do students in traditional courses. Course
faculty and teaching assistants respond to student
e-mails within 24 hours, and teaching assistants participate in group project discussion boards to answer
questions or make comments.
In each module, students may anonymously provide
feedback on the module and its components. In Blackboard, each module also contains a hidden text box
that is available only to faculty and teaching assistants.
This text box is used to document problems with course
content or instruction and note possible corrections.
Small changes are usually completed during the course;
more substantial changes are completed before the
next offering of the course.
Evaluation
Course-specific participant satisfaction and improvements
in competencies. Members of the NCIPH Evaluation
Services team are responsible for performing all course
and program evaluation. Participant satisfaction and
competency improvement are evaluated following each
course. The survey instrument measures participants’
prior training and epidemiology experience, course
satisfaction, and self-confidence to perform competencies addressed in the course. Faculty modify the course
based on feedback provided in these evaluations. Each
course also includes a mid-course student evaluation of
teaching assistant performance and an end-of-course
evaluation of faculty, teaching assistants, course content, and use of technology.
Using the AECs and the Northwest Center for Public
Health Practice Epidemiology Competencies, course
developers included competencies in the course evaluation for two levels: knowledge (the ability to apply and
describe a competency) and proficiency (the ability to
synthesize, critique, or teach the skill).
Overall participant satisfaction. After graduating from
the program, students complete a participant satisfaction evaluation of the certificate program. Another
Internet-based survey is conducted six months later to
determine whether participants have applied new skills
or concepts learned in the program to their current
jobs, shared knowledge or materials from the program
with others, and gained knowledge that helped them
perform new job responsibilities in responding to
health threats for which they had no prior training.
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program results
The Certificate in Field Epidemiology has enrolled
state and local public health practitioners, public
health veterinarians, environmental health specialists,
physicians in emergency medicine and public health,
health educators, surveillance officers, public health
nurses, epidemiologists, immunization and infection
control practitioners, and others.
The first cohort included participants from 25
U.S. states and territories, Canada, and Indonesia
(Table 1). Of the 90 participants enrolled in the first
Certificate course, 35 completed all four courses in
the anticipated 16-month time period. As of March
2007, 14 participants from the first cohort were still
enrolled in the program and 10 had transferred to
other academic programs at UNC (nine to an MPH or
doctor of philosophy program and one to another Certificate program). Of the 17 participants who withdrew
from the program, a majority did so due to Hurricane
Katrina. The number of students who completed each
course was 61 for “Principles of Epidemiology for Public Health,” 57 for “Methods in Field Epidemiology,”
54 for “Principles and Methods of Applied Infectious
Disease Epidemiology,” and 49 for “Fundamentals of
Public Health Surveillance.”
Only 23% of students enrolled in the Certificate in
Field Epidemiology program indicated previous experience in online learning; however, after completing
their first course, 90% indicated that they strongly liked
(65%) or liked (25%) the online format. In coursespecific evaluations (Table 2), 95% of participants
strongly agreed/agreed that they were satisfied with
“Principles of Epidemiology for Public Health” (72%
response rate), 93% strongly agreed/agreed that they
were satisfied with “Methods in Field Epidemiology”
(98% response rate), 96% strongly agreed/agreed
that they were satisfied with “Principles and Methods
of Applied Infectious Disease Epidemiology” (89%
response rate), and 90% strongly agreed/agreed that
they were satisfied with “Fundamentals of Public Health
Surveillance” (100% response rate).
In the first cohort, 27% of the students attended
the live Adobe Connect sessions, and 47% viewed the
archived sessions. Students reported that use of live
interactive meetings enhanced the connection between
students and the faculty and teaching assistants. We
have since incorporated more of these sessions into
the courses and will consider having students use the
technology for group exercises.
Twenty-six of the 35 students (74%) who graduated
responded to the overall certificate program evaluation.
All 26 students reported that the program was worth
the time and effort they spent on it, 25 participants
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(96%) would recommend the program to others,
and 24 participants (92%) thought the program was
worth the cost of tuition. In addition, there were 293
applicants to the program from August 2006 through
January 2008.
DISCUSSION
Public health workers need training in field epidemiology and should be able to apply their training using
interdisciplinary approaches. Applying distance-learning methods that use a lifelong learning framework to
train the public health workforce is an essential strategy
for improving the public health system infrastructure
and meeting the nation’s public health needs.
Lessons learned
Critical success factors for Internet-based academic
programs include high-quality, engaging teaching materials, highly involved faculty and teaching assistants,
and attentive student and technical support services.
Crucial to the program’s success are faculty who have
experience in course content, technical issues, and
Internet course design, teaching, and delivery. Courses
should be pilot-tested with the target audience, and
faculty need to constantly refine and update the
course materials. An extremely high level of customer
service among administrative staff and members of
the teaching staff is necessary for student success.
With nontraditional students (those working full-time,

Table 1. Characteristics of the Certificate
in Field Epidemiology’s first cohort
Characteristic

Number (percent)

Admitted

90 (100)

Gender
Female
Male

62 (69)
28 (31)

Residency
North Carolina resident
Out-of-state resident (U.S.)
International

43 (48)
45 (50)
2 (2)

Highest degree earned
Associate
Bachelor
Master
   MPHa
Doctorate
Did not indicate degree

3
41
27
9
18
1

(3)
(46)
(30)
(30)
(20)
(1)

Includes students with MPH degrees of all those with master’s
degrees.
a

MPH 5 master of public health
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Table 2. Student satisfaction with each of the Certificate in Field Epidemiology courses
Strongly agree
N (percent)

Agree
N (percent)

Disagree
N (percent)

Strongly disagree
N (percent)

Participant response
N (percent)

Principles of
Epidemiology
for Public Health

20 (45)

22 (50)

2 (5)

0 (0)

44 (72)

Methods in Field
Epidemiology

24 (44)

27 (49)

3 (5)

1 (2)

55 (98)

Principles and
Methods of Applied
Infectious Disease
Epidemiology

30 (63)

16 (33)

1 (2)

1 (2)

48 (89)

Fundamentals of
Public Health
Surveillance

17 (35)

27 (55)

5 (10)

0 (0)

49 (100)

Course

traveling, and with other life demands), it is important
that the administrative hassles that often take place in
the academic environment be streamlined as much as
possible. Students rely on administrative staff to take
care of issues that arise at a distance to allow them to
focus on their studies.
Audience familiarity. It is important to design the courses
to fit the characteristics of the target audience. Our
participants are primarily working professionals who
travel for work and must respond to public health
emergencies. Participants will also have other obligations associated with their personal lives. To allow for
maximum flexibility in scheduling, we redesigned three
of the courses from a one-week module format with
weekly assignments to an extended module format
lasting three to four weeks, with assignments due at
the end of the module. The shift toward a more flexible schedule also allows faculty and teaching assistants
to devote more time to student interaction because
grading and reviewing assignments are no longer
weekly tasks.
Course materials and feedback. Course materials should
be well organized and use a consistent format. Instructors should not assume that all Internet-based students
are equally fluent in computer technology, and instructions should outline all steps necessary to use software
programs and complete assignments. If instructions are
confusing, students can get anxious and frustrated.
Feedback from all participants, including students,
faculty, and teaching assistants, allows the faculty to
continually evaluate and improve the curriculum and
course design. Course evaluation should occur throughout the course, so changes can be made quickly that
enhance the overall learning experience.

Technical support and training. Technical support and
training for faculty, teaching assistants, and students
must be provided before and throughout the course.
Guiding faculty and teaching assistants on how to
interact with distance-based students, including via
e-mail or discussion boards, is an important component of this support. Giving both faculty and teaching
assistants orientation and training will greatly enhance
the teaching experience and can result in an excellent
experience for students.
Giving students an orientation to course software
and format before the course begins reduces the
amount of time spent on technical support once the
course is underway. Providing technical support for
course software to students during the course is imperative as well. Anxiety or frustration with software-related
issues may lead to unsatisfactory experiences with the
overall course, no matter how excellent the course
content and faculty interactions may be.
Student and instructor expectations. Students may believe
that an Internet-based course will be easier and less timeconsuming than a classroom-based course. Our courses
are designed to have the same rigor as classroom-based
courses, and because communication is primarily written rather than verbal, Internet-based courses can take
more time than classroom-based courses. Students in the
Certificate in Field Epidemiology program read and
acknowledge a statement informing them of course
expectations, including time commitment, deadline
and grading policies, computer issues, and procedures
for withdrawing from the course.
Faculty and teaching assistants also need to understand that the volume of written material produced in
an Internet-based course can far exceed that of a classroom-based course. In addition to regular assignments,
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exams, and group projects, Internet-based faculty and
teaching assistants must read group discussion board
postings and respond to e-mails. This extra time spent
reading can be offset by reduced lecture time, because
Internet-based lectures are recorded and can be used
with minor modifications for numerous offerings of
the courses.
CONCLUSION
The Certificate in Field Epidemiology program at
the UNC SPH can help fill the gap of formal education in applied epidemiology at health departments.
No other U.S. certificate program focuses on field
epidemiology, linking a graduate-level curriculum to
nationally recognized epidemiology competencies,
and providing working professionals an alternative to
residential programs.
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On Academics
Teaching Emergency
Preparedness to Public Health
Workers: Use of Blended
Learning in Web-Based Training
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This article presents the development of a program
and results of a study to evaluate an online distancebased learning (DBL) program for competency-based,
basic emergency preparedness training for employees
of local health departments nationwide. The program
was developed and implemented beginning in May
2003 by Columbia University’s Center for Public Health
Preparedness (CU-CPHP), and was designed to be
delivered in two parts. The first part was an online training program, providing the basic knowledge required
for public health preparedness. The second part was a
downloadable template, which the student could use to
guide learning and subsequent demonstration of the
core emergency preparedness competencies to his or
her supervisor. The student could return this documentation to the CU-CPHP to receive a certificate of
completion, which would be e-mailed to the recipient.
Evaluation findings indicate that this course resulted
in a high degree of participant satisfaction along with
an increased level of participant understanding of the
basic emergency preparedness core competencies.
INTRODUCTION
The public health workforce plays a key role in ensuring the safety of all Americans. By providing a first
line of defense against infectious diseases, and a key
component of response to bioterrorism and other
emergencies, state and local health agencies perform
an invaluable function. The expectations of the entire
public health system have been expanding for the
last decade, a process accelerated by 9/11, anthrax
exposures, and the weather challenges posed by Hurricanes Katrina, Rita, and others. Because of these
rising demands, the commitment to assuring that all
public health employees are competent in emergency
preparedness and response has been emphasized.

As noted by a recent study from the Institute of
Medicine, effective public health preparedness requires
a workforce with both knowledge and skills required
for full engagement in planning, response, and evaluation activities for disasters. However, most public health
leaders report that the public health workforce is not
fully prepared in this regard.1 Therefore, strategies
are needed that will facilitate competency-based emergency preparedness training that is effective, efficient,
and economical. Use of DBL methodology has been
suggested as a method to achieve this goal. Yet, while
DBL has proven to be an effective tool for imparting
knowledge and for assessing some competencies, it
has been used less for education in competencies that
involve physical tasks.2
Competencies are statements of expected performance of some combination of knowledge, skill, and
attitude, and can be measured in small increments
for educational purposes (i.e., competencies gained
in a single classroom setting) or in larger units in the
workplace (i.e., job performance over the course of a
year). Competency-based learning is often visualized
within a four-level pyramid, with the behaviors and
qualities that help explicate learning styles and learning achievement variations placed at the foundation.
At the next level are the skills, abilities, and knowledge
that are generally comprehended, either through
documented or experiential learning. Competencies
are the third level and result from being able to merge
skills, knowledge, and abilities into meaningful tasks.
At the top of the pyramid is assessment of the competency through demonstration. Within this framework,
competency-based learning is aimed at defining, teaching, and assessing competencies.3,4
Numerous authors have indicated that face-to-face
competency-based training efforts often result in
improved learning outcomes, such as higher levels of
work performance.3–5 In particular, for public health
agencies, the Centers for Disease Control and Prevention Strategic Plan for Workforce Development Task
Force has contended that the incorporation of wellplanned competency-based activities can benefit staff
by enabling them to successfully fulfill their functional
roles. The authors have asserted that involvement in
public health learning experiences must be motivated
by a broad set of competency certifications in which
workers can gain a basic understanding of “what public health is, what it does, and how it accomplishes its
mission to promote physical and mental health and
prevent disease, injury, and disability.”6
Yet, while a significant amount of research has cited
the benefits of competency-based training in face-toface public health learning environments, there has
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been less examination of the most effective ways in
which it can be fostered online, particularly for meeting the needs of public health workers.7 As noted by
Bershin, such courses are usually first conceived as
being online Powerpoint® presentations, in which participants merely read a series of slides.1 While this type
of activity can certainly be of value, the extent of actual
understanding is often quite limited. Furthermore,
there has been a considerable amount of criticism of
this passive learning approach. For example, Aragon
asserts that learners are usually dissatisfied with most
online courses because they struggle with the lack of
social presence.8 Boettcher further suggests that apathy
toward instructional goals could also be exacerbated in
online environments, due to the difficulty of providing
the emotional dynamics deemed to be so critical in the
learning process.9 A substantial amount of research
also indicates that one reason staff may feel more
comfortable with online environments is that they do
not feel the added pressure of demonstrating how to
perform various tasks.10
Because of these criticisms, it is necessary to question whether the pedagogical approaches and course
designs most commonly implemented for competencybased online initiatives actually enhance the learning
process. To address such concerns, a new trend in
instructional design has been to consider blended
learning solutions in which online course content is
mixed with traditional face-to-face instruction, with
the intention of providing a richer learning experience. Such strategies often involve a combination
of approaches, such as participation in interactive
online classes; coaching by a supervisor in face-to face
environments; access to downloadable manuals; and
participation in hands-on seminars and workshops
located at the learner’s work environment. Research
is beginning to suggest that such an approach can add
value in public health environments, primarily because
it enables participants to receive the same and elaborated messages from several sources in various formats
over time. An evaluative study by Covich et al. bears
this out, indicating that the provision of several online
options for learners, in addition to classroom training,
can increase public health workers’ understanding of
their role within the agency.11
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an opportunity to practice applications in an everyday
setting.4 After considering the options discussed in
the blended learning literature, the CU-CPHP’s curriculum development team concluded that it would be
most advantageous to combine online and face-to-face
training efforts into one course that could be delivered
in two parts. To provide wide accessibility, the online
material required no plug-ins to view, and was designed
for users with little familiarity with computers.
The competencies to be covered in the course were
the Core Emergency Preparedness Competencies for
All Public Health Workers, the most general statement
of expected public health worker performance during
an emergency event.6 The first, online portion would
provide the knowledge required for response to acts
of terror, disasters, and public health emergencies, and
the generic framework for response within a public
health agency. (The current version of the course
can be viewed online at: http://www.ncdp.mailman
.columbia.edu/bep.)
The second, on-the-job portion would provide the
student with a downloadable template that could be
used to guide agency-specific learning and subsequent demonstration of the emergency preparedness
core competencies. The incorporation of face-to-face
activities such as the inclusion of a downloadable
homework assignment as the second portion of the
course was a particular feature of this course and, to
the best of our knowledge, is rare in Web-based learning geared toward public health. The Competency
Checklist (available from: URL: http://www.columbia.
edu/~tec11/phr/checklist.htm) was designed to be
completed at the participant’s public health agency,
in collaboration with a supervisor. After watching the
participant demonstrate competency, the supervisor
could verify satisfactory performance. It is this interaction that translates a generic course into one that can
serve a range of potential emergency roles and work
situations, which often vary by agency and regions of
the U.S. If desired, the learner or his/her agency could
send the documentation to the CU-CPHP to receive a
certificate of completion.
All evaluation associated with this effort was
approved by the Columbia University Institutional
Review Board for Human Subjects Research before
the project was begun.

THE COURSE
A guiding assumption in the development of the DBL
material discussed in this article was that generic, Webbased training would not be fully useful to public health
workers who also need to know the specifics of applying target competencies in the workplace, and have

EVALUATION METHODS AND RESULTS
Since the course’s inception in 2003, a major objective has been to assess effectiveness and usability. A
first area of interest was how public health workers
perceived such an online competency-based course on
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basic emergency preparedness, and the second area of
interest was the actual outcome of the training; that is,
performance on Parts I and II of the course. We therefore focused on the following research questions:

find key items, e.g., that we should ‘know where the
emergency plan is’ or the chain of command. I also
liked that we were encouraged to locate and review
these items. This was extremely helpful, and not something I expected to get out of an online course. It will
really help me remember what I need to do.”
Questions pertaining to the course’s usability also
indicated a high level of satisfaction. One participant
stated, “The course contained a great deal of general
information and was very easy to follow. It allowed
the user to proceed at his/her own pace or as time
allowed. Questions arose to me regarding the role of
my agency and myself.”
Data collected during the online registration process
also yielded some interesting findings. Overall, 39% of
the respondents indicated that they were responsible
for communicable disease-oriented work within their
agency, while 28% said they were responsible for technical/support, 13% for clinical, 12% for laboratory, and
8% for environmental health work. Registration data
also showed that learners tended to log in in clusters,
located throughout the U.S. The largest number of
registered learners (234) was in Wicomico County,
Maryland.

1. What are public health workers’ perceived learning outcomes while participating in the online
course?
2. What are public health workers’ documented
learning outcomes while participating in Parts
I and II of the online course?
Perceived learning outcomes
Perceived learning was assessed through online user
surveys from every student and from individual comments submitted by users. User evaluations from public
health employees who had completed the course were
strongly positive. The 764 survey responses collected
between May 2003 and March 2004 are summarized
in Table 1 and indicate a high level of perceived
knowledge gained, with “strongly agree” representing
the largest response to each question. A total of 656
respondents (85.8%) either strongly agreed or agreed
that they felt more knowledgeable about the basic
emergency preparedness core competencies as a result
of taking the course, 628 (82.2%) either strongly agreed
or agreed that they were more knowledgeable about
their agency’s chain of command during emergency
response, and 608 (79.6%) either strongly agreed or
agreed that they were more knowledgeable about their
own functional roles during emergency response.
Perceived learning was also determined by comments from users. Many participants, for example,
indicated that the online course helped them to better
understand their potential functional role during an
emergency. One public health employee stated, “This
course has me thinking about what my professional
role as well as my personal role is in case of a disaster,
etc. I have many questions for my agency at this point
now so that I’m sure to understand my role.” Another
employee emphasized the importance of hands-on
practice, stating, “I liked that staff were prompted to

Documented learning outcomes
For Part 1 of the course, learning outcomes were
determined by matched pre- and posttests, submitted
between May 2003 and March 2004. Content of these
pre- and posttests was designed as a part of the instructional development and included 15 questions, each
related to a core competency presented in the material.
(Test questions are available from: URL: http://www
.columbia.edu/~tec11/phr/test.htm). On average,
learners spent 10 minutes completing each test. A total
of 817 matched tests were available for analysis from
enrollees. As shown in Table 2, increases were observed
between pre- and posttest scores. The differences were
statistically significant (p,1023) by a two-tailed t-test.
An analysis of individual responses indicated that the
course participants performed better on every posttest
question, with the highest increase being on question

Table 1. Summary of user survey results (n5764)
Strongly agree
(percent)

Agree
(percent)

Disagree
(percent)

Strongly disagree
(percent)

The basic emergency preparedness core competencies
for public health workers

51.7

34.1

8.0

6.2

My agency’s chain of command during emergency
response

45.8

36.4

12.3

5.5

My functional role during emergency response

45.4

34.2

13.9

6.5

As a result of taking this course,
I am more knowledgeable about:
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Pretest
Posttest

SD

72.1683
94.2544

16.31200
8.07285
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response,” 652 participants chose to draw an additional
flowchart depicting their agency’s incident command
system (ICS) tree, along with their own placement
within their agency’s ICS structure. On average,
learners spent two days completing their competency
checklist forms.
In addition, 63 public health trainers have indicated
that this online course has become an essential component of their in-person sessions using Internet-based
technology. Trainers report using the course as part of
a lecture-based slide show, having participants access
the online pre- and posttests and online competency
checklist.

Table 2. Mean scores of pre- and posttests,
May 2003 through March 2004 (n5817)a
Mean



The difference in mean scores between pre - and posttests is
statistically significant (p,1023) by a two-tailed t-test.

a

SD 5 standard deviation

2 (Table 3). Of the total participants for this question,
only 34% selected the correct answer for the pretest,
while 84.9% selected the correct answer for the posttest. It is also clear that question 2 posed a challenge
for many participants and that an understanding of
regional and state system capacity capabilities may need
to be explored further in competency-based public
health training environments.
The question of learning outcomes on Part 2 of
the course was best assessed by analysis of supervisors’ comments. From May 2003 until March 2004,
511 supervisors had personally signed and mailed in
printed competency checklist forms, so that staff within
their agencies could obtain certificates of completion.
These supervisors also provided additional comments,
suggesting that usage of the course was an effective
means for improving work performance. For example,
one supervisor stated, “I can see that staff within our
agency are now obtaining a better understanding of
the core competencies than could be achieved with
face-to-face training alone. They are able to practice at
their own pace, which is important to them and brings
better results.” Another said, “This will be great for
in-lab teaching like we use it, and also for one person
sitting at their computer. I’m going to go ahead and
put this URL up on our training intranet site so that
new employees can access it here.”
The returned competency checklists also revealed
various ways in which public health staff have gained
competency in possible functional roles during
emergency scenarios. As an example, when asked to
“describe the chain of command during emergency

DISCUSSION
The blended DBL approach used for this study was
well received by participants as well as their supervisors. In addition, there was measurable improvement
in knowledge, as documented by comparing the scores
on pre- and posttests, and reports from supervisors. We
do recognize the limitations of this outcome measure,
as a formal case-control study (DBL only vs. blended)
was not conducted. Nevertheless, both the outcome
measures and highly favorable user comments suggest that this approach offers many advantages over
distance-only approaches. One indication is the number of health departments that have recommended
this course to their employees; many heard of the
course through word-of-mouth from colleagues in
other jurisdictions.
From its inception in 2003 until July 2006, this
course has been taken by 11,207 employees at 324
health departments representing all states, with many
agencies adopting it as a requirement for emergency
preparedness training. In addition, the course source
code has been provided to a number of other training
organizations, including Yale University, the Virginia
State Department of Health, and the Hawaii Department of Health in Honolulu, which have then further
customized the course content for their own targeted
audiences. The National Association of County and City
Health Officials lists this course as a resource under

Table 3. Percentage of pre- and posttest questions answered correctly (n5817)
Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Q11

Q12

Q13

Q14

Q15

Pretest percent
correct

91.3

34.0

65.5

45.8

57.6

68.9

80.4

62.7

66.6

63.6

84.5

89.1

80.3

85.2

93.1

Posttest percent
correct

98.5

84.9

96.3

87.6

95.3

90.1

96.8

97.4

90.6

95.8

96.0

94.0

92.5

97.9

98.7
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Workforce Competency Development for agencies
participating in Project Public Health Ready.7
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