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The literature has long recognized the need for comprehensive, systematic evaluation of the effectiveness
of training with respect to increasing both trainingrelated knowledge and performance, and reducing
negative outcomes.1–3 As part of the ongoing quality
control activities, an evaluation process was established
for assessing the effectiveness of training delivered at
the South Central Center for Public Health Preparedness (SCCPHP). This comprehensive training evaluation framework is straightforward and provides information on course presentation, student learning and
performance, and the impact of the training on enhancing the preparedness of the public health workforce. The Tulane SCCPHP evaluation process is consistent with the academic literature and specifically
with Kirkpatrick’s logical steps for evaluating training4,5 that have been utilized to assess other occupational training programs.6 Data resulting from the evaluation process can be used not only to continuously
improve the effectiveness of the training delivered at
the SCCPHP, but also to provide evidence of the benefits of the training in improving the preparedness of
the public health workforce to secure new and continued support by the public and private sectors.
This report provides information regarding the
SCCPHP training evaluation process, including detailed descriptions of the four types of evaluation, the
processes associated with developing and conducting
each type, and the implications of adopting this framework.
SCCPHP EVALUATION FRAMEWORK
The SCCPHP is a collaboration among the schools of
public health at Tulane University and the University
of Alabama Birmingham, and the state health departments in Alabama, Arkansas, Louisiana and Mississippi. The SCCPHP provides curricula via distant delivery methods (i.e., web-based, satellite) to prepare
public health practitioners to plan for and rapidly
respond to bioterrorist and other public health emer568 䉫

gencies. The training is based upon the bioterrorism
and emergency readiness competencies produced by
the Center for Health Policy and School of Nursing at
Columbia University.7 Careful attention has been given
to developing learning objectives that directly relate
to the competencies; evaluations of individual and
organizational readiness are assessed against these
competencies.
One of the overarching objectives of the SCCPHP
is to work with state health agencies to develop common methods for evaluating the effectiveness of the
training activities in increasing knowledge of specific
competencies and the capacity to respond to bioterrorism, infectious disease, and other public health
threats and emergencies. Accountability for Center
activities is a high priority and will be assured through
frequent monitoring and evaluation of the effectiveness of the SCCPHP in providing the core activities
and meeting the education and training needs of state
health agencies. The SCCPHP evaluation framework
was developed in order to meet this objective.
As part of the ongoing quality control activities for
the SCCPHP, an evaluation process for assessing the
effectiveness of the training programs was established
consistent with Kirkpatrick’s training evaluation framework.4,5 Kirkpatrick’s framework includes four levels:
Level 1: Reactions (i.e., evaluations of trainees’ reactions to the training program and its content); Level
2: Learning (i.e., evaluations of the extent to which
students acquired the knowledge, skills, and abilities
during training); Level 3: Behavior (i.e., evaluations of
the extent to which the behaviors learned during training transfer to improved performance on-the-job);
Level 4: Results (i.e., evaluations of the extent to which
the results of the training program contribute to the
objectives of the organization). The evaluation procedures are strategically designed to assist in enhancing
work planning efforts such as revising training course
objectives, modifying training system features (e.g.,
training delivery), and attending to organizational factors (e.g., communication/coordination systems, resource availability) that may be affecting the transfer
of training to the job and related outcomes.
Level 1: Reactions
Level 1 evaluations are designed to measure reactions
to the training program. These evaluations assess the
individual’s thoughts or feelings about the training,
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including the perceived effectiveness of the instructor,
and training content, format, and delivery method.
Level 1 evaluations may assess affective reactions, such
as level of satisfaction and enjoyment of the training,
and utility judgments, such as perceived relevance and
practical value of the training for subsequent job performance.8
To measure reactions to training provided by the
SCCPHP, the Teaching and Learning Environment
Questionnaire–Distance Learning Form (TLEQ-D) was
developed to assess trainee reactions.9 In accordance
with recommended guidelines for survey development,10 the questionnaire was validated by standardized procedures to ensure that responses reflect appropriate opinions of the training participants (i.e.,
reviewed by subject matter experts including representatives of the health departments for clarity and completeness). To gain more open and honest responses,
respondents complete the survey anonymously.
At the end of each training course, students are
asked to complete the TLEQ-D on-line by responding
to a series of closed- and open-ended questions regarding their learning experiences. First, students rate
the learning environment including the instructor
(e.g., “The instructor was well-prepared”) and training (e.g., “Course content was accurate and up-todate”) on a scale ranging from 1 (never) to 5 (always).
Respondents also answer several questions regarding
the course format (e.g., “This course made it easy for
me to fit course activities into my personal schedule”).
Further, students rate their level of agreement with
several statements regarding the distant delivery format (e.g., “I prefer this format to traditional classroom-type format”) on a scale ranging from 1 (definitely no) to 5 (definitely yes). To express overall
satisfaction with various facets of the course, students
assign a grade ranging from A (excellent) to F (fail) to
the course content, instructor effectiveness, and course
format.
To provide qualitative information for improvement,
the questionnaire contains three open-ended questions. Students can: 1) elaborate on various aspects of
the course (e.g., format, content, teaching/learning
methods) that they found most valuable; 2) indicate
how they would use what they have learned, either in
their workplace or in pursuing further study; and 3)
provide specific suggestions for improving the delivery of the course (e.g., course content, materials, teaching methods).
The TLEQ-D measures general student satisfaction
with various facets of the training. This information is
often a critical factor in the public health professional’s
continued use of training such as that provided by the
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SCCPHP and thus is vital to the evaluation effort.10
Although the Level 1 evaluations do not directly measure student learning, research in adult learning and
training has demonstrated that utility-type reactions,
also measured by the TLEQ-D, are significantly correlated with knowledge acquisition and performance of
the training on the job and can serve as useful indicators of student learning and performance.8,11
Level 2: Learning
Level 2 evaluations are designed to measure the extent to which the students acquired the principles,
facts, techniques, and attitudes stated in the learning
objectives. Multiple choice and essay examinations,
case studies, behavioral role plays, and scenario-based
simulated exercises are examples of Level 2 tools used
to assess student learning. Level 2 measures include
traditional knowledge measures (e.g., written tests) as
well as measures of behavior and skill demonstration
(e.g., performance-based tests). These measures, however, do not include measures of on-the job performance, which are considered Level 3 criteria.
The instructional design team of the SCCPHP works
closely with the instructors to develop the learning
measures for each course. The learning measures are
reviewed to ensure that they are based directly on the
instructional objectives, cover each objective, and correspond to the competencies for bioterrorism and
emergency readiness. In this way, student proficiency
in attaining each of the performance-based learning
objectives can be assessed. The learning measures include on-line assessments, typically in true/false, multiple choice, and short-answer formats. The on-line
exercises and tests also include debriefing materials
that explain the answers to the learners. These are
directly linked to the course learning objectives.
To complement the on-line knowledge assessment,
the SCCPHP evaluation team is designing a prototype
set of scenario-based exercises. These scenarios measure learning in several ways. First, the exercises can
be incorporated into the course materials to measure
comprehension of the learning objectives. For example,
the exercises can be used during class sessions to stimulate discussion or at the end of the course to test
knowledge acquisition. Second, the scenario-based
exercises can be expanded to serve as stand-alone exercises for health departments to use in measuring the
extent to which learners retained the knowledge, skills
and abilities following training. Additionally, these
stand-alone exercises (e.g., table-top exercises) could
be utilized after the students have completed a series
of courses to measure compilation of learning from
competency-based learning objectives that cut across
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several courses. Finally, the scenario-based exercises
can be further expanded to produce simulation exercises that are hands-on (i.e., performance-based tests).
These skill-based behavioral measures can be developed into large-scale simulation exercises or drills to
assist health departments and their external partners
in determining the readiness of their work force.
Level 3: Behaviors
Level 3 evaluations are designed to assess the extent to
which the acquired learning transfers to improved job
performance; that is, how trainees apply the learned
principles and techniques to desired on-the-job performance.
To assess on-the-job behavioral changes, the SCCPHP
evaluation team is developing surveys based on professional guidelines12 and training objectives. The surveys will be based on a content-oriented validation
strategy utilizing personnel from the health departments as subject matter experts and will be closely
linked to the competency-based training objectives.
Each form will contain behavioral statements or actions that a trainee should exhibit on the job. The
respondents will rate the frequency with which each
behavior is exhibited, using a scale ranging from 1
(Never exhibits the behavior) to 7 (Always exhibits the
behavior), six months following the completion of
training. Respondents also can answer N/A for ‘Not
Applicable’ if the behavior is not part of the employee’s
responsibilities, or if the employee had not had the
opportunity to exhibit the behavior.
Qualitative information concerning training-related
job performance will also be collected. Respondents
will be asked to explain why any critical behaviors were
not exhibited as frequently as would be expected.
Additionally, respondents will be asked to provide any
other comments they may have regarding the training
program and evaluation effort.
Alternate forms of the surveys will be constructed
for supervisor, peer, and self-evaluation to provide
multiple sources of feedback (akin to a 360-degree
feedback system). The rating forms will be coded to
assure confidentiality. For any given course, behavioral rating forms should be developed and a job performance baseline should be established prior to training. The behavioral baseline results can then be used
for evaluating changes or trends in performance ratings of training-related behavior.
The SCCPHP Level 3 evaluation will follow recommended guidelines for developing and implementing
a Level 3 evaluation.13,14 The Level 3 evaluation will
require substantial support and cooperation from the
relevant stakeholders (i.e., state health departments).

Therefore, stakeholder meetings will be conducted
early in the process to discuss key issues, including:
goals of the evaluation effort, participation requirements, approximate time frames, assurances related
to confidentiality of responding, and communication
of the results.
Level 4: Results
Level 4 evaluations are designed to assess the utility of
the training program in terms of its contribution to
the objectives of the organization. Results of training
can include outcomes such as cost reductions as well
as increases in service, quality, or workforce retention.
This type of evaluation would provide information
concerning the impact of training on the organization’s
bottom line.
Information obtained from Level 4 evaluations may
be used to address issues such as: (1) the utility of a
web-based training program over a traditional classroom training program; and (2) the utility of the
training program in enhancing preparedness of the
public health workforce, and the costs associated with
these criteria. Utility analysis can be used to obtain
such information regarding relative effectiveness of
the training.
Utility analysis is a general methodology for expressing the outcomes of training in terms of a standard metric (e.g., dollars). In a sense, utility analysis
provides a comparison of the costs involved in providing training to the benefits of training. Thus, optimal
utility can be reached when the greatest performance
improvement and related outcomes are achieved with
the least amount of training time and associated costs.
However, while the results of utility analysis are most
often expressed in terms of dollars or percent improvement in performance, other metrics can be used
(e.g., increase in number of immunizations, retention
of highly skilled staff).
Because the results of utility analysis are expressed
in a common metric, the technique can be applied to
training with a comparison of the relative effectiveness
and efficiency of alternative methods of training. While
different methods of training may result in similar
outcomes such as readiness to respond, one method
of training may be considerably more cost-effective
than another (e.g., traditional versus web-based delivery format). Results from utility analyses can therefore
be used to guide decisions about where to allocate
training resources. Utility analysis models that employ
these basic concepts are available and can be used to
assess the relative efficiency of emergency preparedness and bioterrorism training programs.15–17
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IMPLICATIONS OF THE
SCCPHP EVALUATION FRAMEWORK
The evaluation framework will assist the Center in
working with public health agencies to develop common methods for evaluating the effectiveness of its
competency-based training activities in several ways.
First, the multifaceted evaluation process provides
a generic training evaluation framework. The methods used to develop the survey forms and procedures
can be employed to evaluate training across job families, work settings, and geographic regions. Although
many training centers have attempted to adopt the
Kirkpatrick framework, few have succeeded in their
efforts beyond the traditional Level 1 surveys.18,19 The
most often cited obstacles to moving beyond evaluations of trainee reactions are the lack of knowledge in
developing the evaluation instruments and a lack of
time and resources for developing the overall evaluation process. The SCCPHP framework is a step forward in providing information and resources for standardizing training program evaluations. The framework
can be used by the state public health agencies for
training evaluations across job families, settings, and
geographic regions.
Another important contribution of the framework
is that the information obtained from the four levels
of evaluation may be integrated to provide an accurate and thorough evaluation of the training system
itself. For example, for a given training course, results
from Level 1 (utility judgments) and Level 2 (learning) assessments can be combined with those from
Level 3 (on-the-job behaviors) evaluations to gain a
better and more comprehensive understanding of the
outcomes of the training. In this way, information can
be synthesized regarding the extent to which the trainees perceived the training as useful, learned the relevant information, transferred this learning to the
improved performance on the job, and thereby contributed to the readiness of the public health workforce.
Results from these integrated analyses may be used to
modify the features of the training system such as
instructional objectives or delivery of training. Pilot
studies have demonstrated that this integrated approach provides more substantive information for enhanced work planning in comparison to results from
single-source evaluation efforts.20 The findings regarding the value of a multi-faceted and integrated evaluation effort are consistent with recommendations for
improving occupational training.10,21
The framework is also beneficial with respect to
obtaining input on the training from multiple sources
(i.e., trainees, instructors, co-workers, supervisors). As
noted above, the Level 3 surveys ask for employees to
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rate their on-the-job performance from their own perspective (self-ratings) while gathering similar data from
their co-workers (peer ratings) and their leaders (supervisor ratings). Obtaining information from various
constituencies lends more credibility to the feedback
process and assists in refining recommendations for
changes in the training system. In addition, providing
opportunities for training evaluation input from multiple constituencies may increase survey response rates;
low response rates remain a persistent problem for
training evaluation efforts.
Finally, the measures developed for the framework
allow for the concurrent collection of quantitative and
qualitative information. Because each of the surveys
contains open-ended questions, respondents can clarify
or elaborate on their ratings, thus providing a more
complete assessment of the training system. This includes identifying training system factors (e.g., training delivery) as well as situational or organizational
factors (e.g., management support, communication/
coordination systems) that may be inhibiting or enhancing acquisition and transfer of the training. The
combined quantitative and qualitative information
obtained may be helpful in identifying and clarifying
the role of individual and situational factors influencing the effectiveness of the training.
In summary, the SCCPHP evaluation process can
contribute to enhancing the quality of emergency preparedness and bioterrorism training for public health
workforce development by providing: (1) a generic
training evaluation framework that is applicable across
jobs and settings; (2 ) an integrated, multi-level training
evaluation process; (3) a set of procedures for obtaining multi-source evaluations; and (4 ) a set of procedures for concurrently collecting and utilizing quantitative and qualitative evaluation information. Together,
these contributions of the framework are meaningful
advances to the practice of training and ensuring a
better prepared and more responsive public health
workforce.
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