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Factors that Predict Performance in a
Respiratory Care Program

Leonard D. Wittnebel, MSIS, RRT
Douglas L. Murphy, PhD
David L. Vines, MHS, RRT, FAARC

Abstract

BACKGROUND: Our respiratory care baccalaureate program experienced a 47% attrition
rate over a five-year period from 2001-2005. The purpose of this study was to examine the re-
lationship between program completion and a set of predictors: proportion of prerequisites
completed at a four-year college or university (4P), total proportion of prerequisites completed
(TP), prerequisite grade point average (PGPA) and student’s age (AGE). METHODS: An ex
post facto review of records for students admitted - from 2001-2005 was conducted to collect
needed information. The sample did not include advanced standing students, students with
missing data, and students at a distant education site. All data pertaining to PGPA was ob-
tained from a pre-existing departmental database, and the 4P and TP values were calculated on
2 0-1.0 scale based on student transcripts. In addition, descriptive characteristics including age,
sex, and ethnicity were collected. Logistic regression analyses were conducted to identify pre-
dictors and ascertain their relationship with graduation status. RESULTS: Four predictors
were entered in stepwise fashion into the logistic regression: (1) PGPA, (2) TP, (3) 4P, and (4)
age. This four-predictor model was significant, but neither 4P nor AGE contributed unique ex-
planation of variance. The model was reduced to a two-predictor model (PGPA and TP), which
was significant (3, N =102) = 41.97, p <.000), with R? = 44. Contrary to expectations,
TP was the better predictor of graduation status (R* = .40); PGPA added a small but significant
increment in explained variance. The model correctly classified graduation status for 83.3% of
the sample. However, prediction for those not graduating was not better than chance (53.3%).
CONCLUSIONS: Based on results, total proportion of prerequisites completed may prove
more useful than PGPA when predicting graduation probability for potential admits. Prediction
models incorporating age and type of prior institution attended (2-yr vs. 4-yr) was not useful
in making admission decisions in our student population. Further research is needed to deter-
mine factors contributing to the remaining variance of the sample’s graduation success and fail-
ure. Key words: admission variables, GPA, respiratory therapy, student success, attrition, retention.
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Factors that Predict Performance in a Respiratory Care Program

Introduction

The Committee for the Accreditation of Respiratory Care Educational Programs
(CoARC) maintains an attrition threshold of 30%, by which it holds all accredited pro-
grams accountable. If any accredited program’s attrition rate exceeds this 30% threshold,
CoARC initiates an accreditation dialogue in the form of a Progress Report that is a formal
citation of Standard IV.B.1, from the Committee for Allied Health Educational Program
guidelines. This standard deals with outcomes assessments such as attrition/retention, grad-
uate satisfaction, national credentialing examination performance, and job placement. The
program in question responds with plans for improvements in the identified problem areas.
CoARC then reviews the program’s response and future outcomes results to determine if
there is any improvement, and if the results fall under the thresholds. If the deficient pro-
gram still fails to meet the thresholds, the program’s accreditation status could be adversely
affected by moving from a continuing accreditation status to a probationary or possibly non-
accredited status, depending on the number, magnitude, and duration of outcomes meas-
ures not meeting the minimum thresholds.

The Respiratory Care Bachelor’s degree program at the University of Texas Health Science
Center at San Antonio (UTHSCSA) experienced an average attrition rate of 47% during a
five-year period spanning from 2001-2005. CoARC requires the UTHSCSA Respiratory
Care program to submit an annual report depicting attrition rates and other outcomes meas-
ures, with a quality improvement plan to address the issue of attrition. Questions arose re-
garding the role of the then current admissions process in selecting candidates who would
succeed in the program. In response to these questions, the minimum prerequisite GPA was
recently changed from 2.0 to 2.5, in an effort to matriculate higher academic caliber students.

Attrition can be defined quite simply in scholastic terms as the loss of subjects during the
course of study. Institutions of higher education have examined attrition, and conversely re-
tention, since the inception of postsecondary education. Colleges and universities across the
nation are being held to a higher degree of accountability, thereby solidifying their interest
in admissions and retention studies as a gauge of institutional effectiveness.' Attrition rates
have averaged roughly 45% over the last hundred years, and graduation rates have been in
a steady rate of decline since 1983.>7 This pattern does not bode well for the college students
of tomorrow, and does little for the schools in terms of exemplifying their successes.

Countless research has been conducted regarding both two- and four-year schools, ex-
amining a wide range of possible explanations for why so many students fail to or are un-
able to complete their educations. Some researchers have focused the scope of their
examinations on characteristics of specific student populations, such as transfer or non-tra-
ditional students.” > Others have hoped to decipher the specific combination of overall stu-
dent variables, such as race or social standing, which can be used as predictors of success in
higher education. Additional researchers have chosen to shine the spotlights of their inquiry
on the schools themselves, evaluating the role that institutional characteristics such as fac-
ulty involvement and on-campus housing availability play in retention. Regardless the di-
rection of the various research studies, the search for a solution to the attrition process has
been conducted with a sense of urgency, especially within the four-year institutions.
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Transfer shock is the term applied to the decline in GPA experienced after transfer from
a two- to a four-year school, and is significantly associated with increased attrition, either
as a result of poor grades leading to academic dismissal, or voluntary withdrawal.* Research
conducted in this area has reached different conclusions as to the cause and degree of trans-
fer shock experienced, but most examiners agree on its existence. Glass & Harrington, in
their examination of 1000 transfer students from North Carolina Community College de-
termined that transfer students did in fact experience a 0.37 point decrease in mean GPA
at the end of the first semester at the four-year institution, while comparable native students
only experienced a 0.02 point mean GPA decline.” However, they also found that the in-
cidence of transfer shock was primarily experienced by students with a transfer GPA of 2.5
or less, and that figures indicate that both transfer and native students that persist to the
junior year have a high probability of graduating. This is supported by evidence that com-
munity college transfer students have been found to have equal or better performance than
native students at the end of the sophomore year, and at the time of graduation.’ This study
focused on overall mean and transfer GPA, but other research has shown that transfer shock
varies with discipline, with the greater magnitude being reflected in business and science
majors.°®

Regardless of the presence or absence of transfer shock, social surveys regularly note large
differences in degree completion between students beginning their education at a com-
munity college and those that start at the four-year colleges, commonly referred to as the
baccalaureate gap. Dougherty found that even when controlling for student characteris-
tics, those entering community colleges are 11% to 19% less likely to receive a bachelor’s
degree than their four-year native counterparts.* This was confirmed by Velez when he de-
termined that four-year native students had a 19% higher probability of finishing their de-
gree.” This gap can be partially attributed to institutional deficiencies such as infrastructure
weakness, as well as additional factors such as transfer credit hour loss, inadequate transfer
advice/counseling, and the diminished social and institutional integration frequently ex-
perienced at a junior college.” Despite this gap in degree attainment, retention rates for
both transfer and native students show a decline.’

Some researchers have identified the importance of foundation courses, supplemental in-
struction, and college orientation programs in retaining students, especially those identified
as “high-risk”. Many students arrive at institutions of higher education with foundational
gaps in their educations.® Students wishing to pursue a degree in healthcare related disciplines
such as Respiratory Therapy or Nursing, often have a poor background in science and math-
ematics, severely limiting their ability to succeed in the science prerequisite courses needed
to complete a professional degree. Beeber & Bierman designed a survey to gauge the effec-
tiveness of a Biology foundations entry level course, designed to prepare students for the
more rigorous section courses. They found that 80% of the students surveyed felt that the
foundations preparatory course provided them with a background sufficient to succeed in
the required full section science courses, but lacked quantitative data to substantiate actual
improvements in course grades.®

Other examinations have identified deficiencies with foundational courses, and focused
solely on the need for supplemental instruction. The major problem noted with founda-
tions courses, as identified by Blanc, DeBuhr, & Martin is:
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The most common means of assessment is the students performance on detail
oriented exams, which by their design, encourage rote memory. It is therefore
possible for students to achieve higher marks in courses and fail to understand the
principle concepts that must be assimilated if they are to retain and utilize the
memorized material.” "**

These researchers examined the relationship between academic achievement in high-risk
students and supplemental instruction programs. They found that the high-risk students
utilizing the supplemental instruction programs experienced significant gains in course grades
compared to those students not using the programs (p<0.05). Additionally, students taking
advantage of the extra instruction exhibited higher retention rates than the students not
using the program.” Other programs designed to familiarize students with the world of
higher education and prepare them academic rigors involved in their pursuits have proven
beneficial, as students frequently lack the study habits and knowledge to maneuver through
the educational systems that guide many institutions." In the words of the often cited Tinto,
“effective programs are those that integrate individuals into the mainstream of the academic
and social life of the institution in which they are housed”. P*?

With all the varying research and different findings regarding retention, attrition, and predic-
tors of student success, the one universal measure of student ability and academic achievement is
the grade point average (GPA). It has been shown in at least one study that students with an “A”
average had a 34% higher probability of completing their degrees than a “C” student.” The GPA
is utilized in a variety of ways by institutes of higher education, from measures of aptitude used in
admissions decisions to markers of academic progress. GPA has been broken down into several sub-
categories, depicting high school achievement, core curriculum fulfillment, prerequisite course av-
erage, major-specific achievement, and overall academic success. With the widespread use of GPA
as a measuring tool, questions have arisen regarding its validity and usefulness.'” "'

Researchers have identified discrepancies in the overall GPA measure, and have conducted
studies to determine the effect. Differences in grading standards are evident between the
faculty, departmental, and institutional levels and these differences contribute to measure-
ment error, diminishing the GPA’s reliability. Common perceptions would lead one to be-
lieve that an “A” at Harvard is hardly comparable to an “A” at Springfield Community
College. Other contributing factors identified included measured differences in perform-
ance level and course content over time, and the fact that a student’s overall GPA is composed
of not only required, but a large number of self-selected courses."’

Explanations for the institutional differences in grading standards contributing to the
measurement error of GPA have been explained in several ways. The first explanation is the
halo effect, in which instructor standards are influenced by prior knowledge of an individ-
ual’s abilities, or lack thereof. Another possible reason for the error is the adaption level phe-
nomenon, in which individual performance is judged against the backdrop of the
performance of the rest of the class.'” Dougherty found that community college instructors
typically subscribe to the adaption level grading standard more often than university in-
structors. Grade inflation, in which GPAs increase over a period of time without a corre-
sponding increase in academic ability, also contribute to the diminished reliability of GPA
as a predictor of success. This is created by students taking minimal course loads to main-
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tain higher GPAs than they would otherwise be capable of while taking a full course load.*
The proliferation of merit based scholarships and minimum university GPA requirements
only encourage this behavior.”

The reliability and validity of admission tools used in the selection of students for general
health profession has also been addressed. Health program admission committees face a
unique problem, as Salvatori states:

Since the admission process is typically very competitive with more applicants
than available spaces, it is incumbent upon the committee to select candidates
from the total applicant pool who are most likely to succeed, not only as stu-
dents in the program but also as clinicians in the future. '>?"’

Healthcare programs have different assessment measures from profession to profession, but
most use some form of both cognitive and non-cognitive measures in the selection process.
Salvatori conducted a comprehensive review of the measures used in healthcare education
programs. The researcher noted that GPA in some form, such as overall GPA or science
GPA is typically used in most assessments, and as the literature suggests, it serves to predict
academic achievement in various programs.' Salvatori makes no mention of the difference
in the GPA requirements of various programs, only that the GPA serves as a predictor of suc-
cess in the didactic components of the programs. In terms of other common measures of suc-
cess in healthcare education programs, such as clinical performance and licensing
examinations, the results of the study branch in different directions. Clinical performance
and GPA have correlated in primarily low levels in previous studies, and vary from program
to program. In regards to licensing examinations, Salvatori found that pre-admission grades
serve to predict performance on board examination, and that the strength of the relationship
“may be greater than suggested at first glance”."> The strength of this relationship was con-
firmed by Ari, Goodfellow, & Gardenhire in their study examining respiratory care pro-
gram admission variables including science GPA, non-science GPA, cumulative GPA, and
their relationship with mean CRT board exam scores. They found that all three variables
demonstrated a significant positive relationship with mean CRT scores (p<0.01). This rela-
tionship also proved true with similar significance values with the written portion of the
RRT examination (p<0.01).14 Opverall, Salvatori determined that GPA is in fact the single
best predictor of academic success, but that it alone did not account for all of the variance
in actual performance. The researcher suggests that the remaining variance could be attrib-
uted to non-cognitive traits such as motivation, integrity, work experience, and empathy."

Two plus two Respiratory Care programs created three-year track options in the face of
declining enrollments. This option allowed students to enter the program before all of their
prerequisites were complete. Students were allowed to finish required prerequisites and take
a reduced course load in the program. The effect of this three-year track option on pro-
gram completion has not been previously reported.

Purpose
The purpose of this study was to determine if there is a significant positive relationship be-
tween preadmission academic variables including prerequisite GPA, student age, proportion of
prerequisite courses obtained at four-year institutions, total proportion of prerequisite courses
completed prior to admission and completion of the Respiratory Care Program at UTHSCSA

5
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during the years from 2001-2005. These issues were examined in order to offer insight for
possible future refinement of the admissions process, and to guide future research examinations.

Methods

After obtaining Institutional Review Board approval, an ex post facto review of existing
data was conducted by reviewing files for all admits during the years 2001-2005. Informa-
tion was collected regarding the student’s age (AGE), prerequisite GPA (PGPA), proportion
of total prerequisites obtained at 4-year universities (4P), and total proportion of prerequi-
sites (TP). PGPA was obtained pre-calculated on the standard 0-4.0 scale and 4P and TP
were calculated on a 0-1.0 scale based on information contained in student transcripts. Stu-
dents already holding the CRT or RRT credential admitted to the advanced standing track,
students admitted to a distance education site in Laredo, students still currently enrolled, and
students found to have missing data in their files were excluded from the sample. Once the
information regarding the variables of interest was collected, it was imported into SPSS sta-
tistical analysis software where it underwent a stepwise logistic regression.

Results

The total population of students admitted during the years in question numbered 193 in-
dividuals. After excluding students admitted under the advanced standing track (n=12),
those students with whose files were found to have missing data (n=37), students admitted
to the Laredo extension campus (n=34), and those students who were still currently enrolled
(n=8), the remaining population was designated the final research group (n=102). These
students as a whole presented with a mean PGPA of 3.07 ( = 0.40) with a range from 2.35-
4.00. Of these individuals, 95% had a PGPA of 2.50 or higher and 74.8% had a PGPA of
2.8 or higher. The mean student age was 24.4 years ( =4.94), with a range from 19-49 years.
The mean 4P value was 0.47 ( = 0.39), and the mean TP value was determined to be 0.94
(= 0.12) with a range of 0.36-1.00.

In analyzing this data, the initial model (Table 1) utilized was a four variable model based
on the variables of interest for this study. This 4 predictor model indicated that age and 4P
did not contribute to the explanation of variance in graduation status, however both TP
(p<0.01) and PGPA (p<0.05) proved significant. Based on these results, these two signifi-
cant variables were reduced to a 2 predictor model to ascertain their own contribution to the

Table 1

Four Predictor Model Stepwise Logistic Regression

Variables B S.E. Wald. df Sig.
TP 33.184 9.863 11.319 1 0.001
PGPA 1.937 0.791 5.989 1 0.014
AGE -0.140 0.070 0.042 1 0.837
4P 0.539 0.783 0.474 1 0.491

X?=42.01,df = 4, p <.000 * Nagelkerke
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Table 2
Two Predictor Model Stepwise Logistic Regression, Version 1
Variables B S.E. Wald. df Sig. R**
PGPA 1.944 0.794 5.992 1 0.014 0.072
TP 33.924 9.745 12.119 1 0.000 0.475
X* =41.38,df = 2, p <.000 * Nagelkerke
Table 3
Two Predictor Model Stepwise Logistic Regression, Version 2
Variables B S.E. Wald. df Sig. R*
TP 33.924 9.745 12.119 1 0.000 0.406
PGPA 1.944 0.794 5.992 1 0.014 0.475
X* = 41.38,df = 2, p < .000 * Nagelkerke
Table 4
Results Classification
Actual Graduation Status Predicted Graduation Status

NO YES
NO 16 14
YES 3 69

Efficiency (Correct Classification) - 83.3%;
Sensitivity - 95.8%; Specificity - 53.3%
PVP - 83.1%; PVN - 84.2%

overall variance. The first 2 predictor model (7zble 2) entered PGPA first and “stepped in”
TP. This 2 variable model accounted for 48% of the variance in graduation status. PGPA was
entered first primarily due to its prominence in the literature, however to determine the
unique contribution of TP, we entered TP first (Table 3) and found that it alone accounted
for 41% of the variance in graduation status; PGPA accounted for an additional 7% of the
variance. The two predictor model resulted in correct classification ( Zzble 4) of 83% of the
cases. However, the specificity shows that the model is incorrectly predicting the number of
students who are likely to NOT graduate (53%) - no better than chance.

Discussion
The issue at hand in the present study is the challenge undertaken by respiratory care ed-
ucators and admission boards to admit students with the best chance of successfully com-
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pleting program requirements and going on to become competent, advanced level respira-
tory care practitioners. Refining the admissions process to meet the challenge is the respon-
sibility of all top-tier educational programs, and healthcare programs in particular are charged
with producing graduates capable of meeting the needs of a rapidly aging and soon to be de-
pendent population of patients.

With so many studies demonstrating significant differences in degree attainment between
two-year transfer and native four-year school students, there are precious few studies where
the entire cohort is made up entirely of transfer students.”” As a result, the true nature of
prior college type experience in predicting baccalaureate degree attainment is murky at best,
and as a result their persists a common perception that students from four-years schools are
more likely to graduate than their community college counterparts.*” In addition, while
some studies have been conducted to confirm the validity of prerequisite courses in prepar-
ing students for later specialty courses, others have identified deficiencies in the preparatory
role prerequisites are intended to play.*? While these studies may prove useful in examin-
ing general higher education, no identifiable research has been conducted to determine if
there exists a relationship between prerequisite courses and completion of an undergradu-
ate respiratory care program. This study was an attempt to bridge the gap and confirm pre-
viously identified predictors of success in relation to respiratory care programs and identify
new predictors that can be used to select successful program admits.

Opverall, the information revealed in the statistical analysis led the respiratory care pro-
gram in question to re-think the admissions process. Since the analysis revealed that a high
percentage (95%) of admissions already demonstrated a PGPA > 2.5, this leads one to spec-
ulate that reasons other than prerequisite course ineptitude were responsible for program at-
trition. This PGPA value becomes even more noteworthy when you weigh it against the fact
that the mean TP value was 0.94. Essentially what this amounts to is questioning the valid-
ity of the PGPA as the primary academic yardstick when <100% of prerequisite courses are
complete, as these missing courses would serve to either bolster or hamper the overall PGPA.
The fact that in this analysis TP served as a better predictor of success than PGPA leads one
to further speculate that a student with a PGPA of 2.5 and 100% completed prerequisites
may in fact be of equal caliber or a better admit than a student with a PGPA of 3.0 and only
80% completed prerequisites. Further research should be conducted with a more homoge-
nous sample to confirm these findings, as the researchers recognize that the potential for
confounding variables is high in this retrospective analysis. Since this model fails to predict
who is likely not to graduate, other potential variables including external commitment, in-
stitutional and social integration, and changes in program structure, as well as others iden-
tified in the introduction may be to blame for students lost to attrition, >>'*!>13

The results of this study may prove beneficial to respiratory care educators in several ways.
Because there is a significant relationship between not only PGPA and graduation but also
TP and graduation, programs may benefit by altering their stance on early admission pol-
icy or delayed educational track programs, as well as raising their minimum PGPA require-
ments to matriculate higher academic caliber students. While 2+2 programs in particular
have cohorts comprised entirely of transfer students from varying types of institutions, this
is likely not as important as the status of the student’s foundational course background. De-
layed educational track or three-year track programs may prove more beneficial as remedi-
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ary options for struggling students or as flexible education tracks for non-traditional stu-
dents with higher levels of external commitments, as opposed to the option for students
needing to concurrently complete prerequisite courses.

Limitations

The difficulties in achieving sample homogeneity inherent in a retrospective analysis pre-
vented a more equitable sample group and forced the researchers to work under several as-
sumptions, which also serve as limitations to the study: 1.There is a directly proportional
relationship between student age and level of external commitment, 2. There were no dif-
ferences between students admitted to either the two- or three-year education track and
3.Eliminating individuals with missing variables from the data set would not significantly
alter the outcome. As a result of these limitations, the results of this study are limited to the
specific program in question. A longitudinal analysis of future program admits is needed to
confirm these results.

Summary
Student achievement in the form of successful program completion is essential for the
needs of the student, the program, patient populations and the healthcare workforce. This
outcome is based initially on the selection of qualified applicants during the admissions
process. Respiratory Care educational programs must have an adaptive, comprehensive
method of isolating the best candidates and retention strategies for seeing them through to
program completion and their entrance into the healthcare workforce.
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Abstract

Background: There is a growing acceptance of the use of volunteer clinical preceptors to
provide clinical instruction to respiratory therapy (RT) students. However, RT preceptors
have frequently been asked to serve as preceptors without the benefit of adequate training.
This study seeks to identify the training needs of clinical preceptor as perceived by their
departmental managers. Methods: RT department managers were asked via electronic
mail to complete a Web-based survey. Results: Participants included 24 managers from
across the Unites States at a variety of institutions including public, private, academic, and
pediatric. According to managers, 33 percent of current preceptors received no training
prior to supervising students. Seventy-nine percent of the participants believed there was a
need for a standardized preceptor training program. Conclusions: Results of the survey
indicated RT managers’ perceived needs for standardized training and their level of sup-
port for staff that participate in training. Barriers to preceptor training and the preferred
delivery methods for the training were also identified. To address these issues, more atten-
tion should be given to the development and implementation of a standardized preceptor

training program.
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The Need for Preceptor Training According to Respiratory Therapy Managers

Introduction

There is a growing shortage of qualified respiratory therapists (RTs) in the United States (US)."*
The 2005 AARC Human Resource Survey reported that there are roughly 132,000 RTs in the US
with vacancy rates of almost nine percent. > Furthermore, varying enrollments of students in RT
programs and that the average therapist plans to remain in the profession for another 14.6 years
are indications that the shortages are not likely to be resolved in the near future.>> Acute care hos-
pitals currently have a vacancy rate of more than 11,000 FTEs while there are only about 4,500
new graduate therapists per year.2 Shortages are predicted to increase through 2030.! Therefore,
it will be necessary for RT department managers to “focus a significant amount of time and at-
tention on the ‘care and feeding’ of their existing professional therapy staff while attempting to re-
cruit and assimilate new therapists into clinical competence” (pg 42).*

RT students need ample supervised clinical experiences with opportunities to perform pa-
tient care skills, to validate theory and knowledge, and acquire abilities that can only be ac-

quired through clinical practice.5

Furthermore, an irrelevant clinical experience or
orientation or both can lead to student disillusionment about their chosen profession.® We
believe that the utilization of qualified preceptors is pivotal in preparing respiratory students
to be competent respiratory therapists.

To adequately address the learning needs of RT students, more attention needs to be given
to the development and implementation of a standardized preceptor training program. The
availability of trained preceptors is an important component in the professional development
of new RT graduates and preceptor training is a long-range strategy for recruitment and re-
tention that will serve to strengthen the practice of respiratory therapy. The purpose of this
study was to determine the RT department managers’ perception(s) of the need for a national
preceptor training program for respiratory therapists (RTs). Thus, RT department managers
across the country were surveyed using an instrument that was designed to assess respondent
attitudes about preceptor training. The study addressed the following research questions: 1)
Is there a need for a national preceptor training program for RTs? 2) What content should be

included? 3) What are the barriers? 4) What are the preferred delivery methods?

Methods

In 2008, randomly selected Program Directors (PDs) from accredited respiratory care
educational programs listed on the Committee on Accreditation for Respiratory Care (Co
ARC) website were surveyed.” These PDs were asked to voluntarily provide the researchers
with the names and email addresses of three to four RT department managers that were
affiliated with their programs. The survey instrument (see Appendix) was adapted from
Rye and Boone’s previous study of PDs.  Finally, a draft of the revised instrument was re-
viewed by a panel of three registered respiratory therapists for content and face validity.
Following their review, the instrument was again revised based on panel recommenda-
tions. The Institutional Review Board of the University of Arkansas for Medical Sciences
also approved the project.

An invitation to participate in the study was electronically mailed to 161 managers in
RT departments. Ten of the managers recommended by PDs were not able to be reached
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because the invitation to participate was undeliverable to the email address provided. In-
structions were provided in the email about how to access the appropriate website and a
password was assigned. Participants were advised that they were free to refrain from an-
swering particular questions or to withdraw from the study at any time. The web-based
survey was delivered to participants using the Perception software. Identifying factors
were not requested or used. Managers were informed that demographic data would be
used for descriptive reporting purposes and for training program development purposes.
The population for the study consisted of 151 managers.

Findings

Approximately 16% (24 of 151) of managers returned the surveys. There were no partic-
ipants in the study from 28 of the 50 states (see Figure 1). Fifteen of those states have between
one (1) and three (3) RT programs currently in existence and one state, Alaska, has no pro-
gram. Two-thirds (16/24) of the respondents were from not-for-profit institutions. Seven of
those institutions were identified as academic, five were public, five were private, and one was
a governmental, federally funded institution. An additional four participants indicated that
their institutions were classified as predominantly pediatric providers. Managers further de-
scribed their institution’s location as: urban (75%), suburban (20.8%), or small town (4.1%).

Fifty percent of managers reported that preceptors are chosen in their institution based on
willingness to volunteer (n=5), level of education (n=4), or number of years with the or-
ganization (n=3). The remaining managers (n=12) identified other reasons for their selection
of preceptors which included the employee’s: ability to work effectively with students or
guests, their communication skills, clinical competence, and enthusiasm for the assignment.

The majority (66.6%) of managers indicated that each preceptor is assigned to work with
no more than two students at a time. In fact, 25% (6/24) of the managers reported a one-
to-one student- to-preceptor ratio. However, some indicated that preceptors must work

Figure 1. Location of Respondents by State.
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with three (25% of respondents) or four (8.3% of respondents) students at a time in the clin-
ical setting. According to respondents, almost 80% (19/24) of preceptors were full-time staff
members. Only 16.7% (4/24) of the respondents reported that the clinical instruction of
RT students was provided by paid clinical faculty of the educational program. Only one
manager reported that a combination of both regular staff members and paid clinical in-
structors provide clinical instruction in their institution.

While 62.5% (15/24) of these managers reported that clinical instructors or preceptors
receive some type of training prior to receiving students, over one-third of the participants
indicated that no training was provided. The training that was provided was described as
“on-the job training” by 33% of the respondents. According to these managers, over one-
half (56.3%) of the preceptor training was being provided by the institution (4/16) or by the
department (5/16) itself, while only 43.7% (7/16) of the training was being provided by
the educational programs affiliated with the institution. The length of preceptor training var-
ied from two to sixteen hours with a mean of 6 hours (S.D. 3.91).

Almost 80% (19/24) of participants responded that they believe a need does exist for a
standardized preceptor training program for RTs who are providing clinical instruction for stu-
dents. While 75% (18/24) of managers rated the importance of such a program positively (>
6 on a Scale of 1 to 10), it was interesting to note that 33% (8/24) of respondents rated the
importance as most important by choosing a rating of 10. As a group, the respondents esti-
mated on average about 13 staff members would require preceptor training each year.

The most important preceptor training needs identified by managers included: providing ef-
fective evaluation and feedback of clinical performance, developing resources to provide precep-
tor training, developing communication skills, roles and responsibilities of the effective preceptor,
and principles of adult learning. Resources in this item were defined as having the time, money,
and staffing to provide effective interactions between preceptors and learners. Other training
needs rated at a lesser degree of importance included: curriculum development, understanding
institutional or regulatory requirements, maintaining clinical competency, promoting critical
thinking skills, providing remediation to struggling learners, and professionalism.

Almost 80% (19/24) of the participants reported that they had experienced barrier(s) to
providing preceptor training to staff. A total of 46 responses were collected. The top three
barriers perceived by RT managers to providing preceptor training were a lack of resources
(n=17), staffing versus workload issues (n=12), and getting RTs to commit to the training
(n=8). Resources included the constructs of both dollars and time. Other barriers that were
identified included a lack of an appropriate curriculum (n=4), a lack of qualified preceptors
(n=2), and a perceived lack of educational program involvement (n=1).

Participants were asked to rate the effectiveness of a variety of delivery methods to achieve
their training needs on a scale of 1 to 10 with 1 being not very effective and 10 being very ef-
fective. The survey revealed the mean rating of the various delivery methods (Figure 2). Fur-
thermore, managers ranked the same face-to face formats of workshops or the classroom as
more desirable methods to provide the training that would achieve the needs of clinical pre-
ceptors in their institutions. Respondents ranked the formats with 1 as most desirable and 6
as least desirable or the type of training that preceptors would be less likely to attend because
of their personal learning preferences.
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Figure 2. Median Ratings of Effectiveness of Delivery Methods:
10 as Very Effective to 1 as Not Very Effective.
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Two-thirds (16/24) of respondents indicated that they believe RTs in their areas would seek
preceptor training. Ninety-two percent (92%) of managers conveyed that they would support
preceptor training in various degrees to include granting of continuing education requirements
(n=16), paid time off to attend a workshop (n=15), payment of registration fees (n=15), or the
use of institutional technology to complete a course (n=10). Sixty-three percent (15/24) of
managers indicated that a one day (8 hours) training program would be optimal. Four other
managers would support a two day (16 hours) program and three other managers would sup-
port a one-half day (four hours) program. Two managers gave no response. Almost one-half
(11/24) of managers indicated that a reasonable fee for a preceptor training program would cost
between $10 and $20 per credit hour. However, one respondent felt that the training should
be provided as a service of the educational program and another felt that it was a service re-
sponsibility of the employer since much of it is institution specific.

Discussion

Qualified preceptors play an important role as “coach, effective listener, evaluator, creative tutor,
at times confessor; a prototypical guide and primarily a talent evaluator and developer” for students
enrolled in a clinical rotation. * Furthermore, the preceptor is a role model who exemplifies desired
and acceptable professional behaviors. Billay and Yonge (2004) identified attributes that preceptors
should possess including: being a facilitator, having good communication skills, and being knowl-
edgeable about their field of expertise.” Indeed, respondents in this study demonstrated that they
do recognize the importance of selecting therapists with the appropriate knowledge, skills, and at-
titudes to precept in their own departments. It is further posited that the preceptor needs to un-
derstand the principles of adult education.*® Similarly, managers in this study rated adult learning
theory as a training need in their departments. With the preceptor being an integral part of student
training, the importance of a standardized program for preceptors cannot be over emphasized.

The literature clearly describes the benefits of teaming experienced health care professionals with
learners to both the professionals and the learners themselves. **!" Hospitals that have a preceptor
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program have reported a greater degree of integration of new hires with existing personnel, improved
quality of patient care, increased job satisfaction among both new hires and existing employees, re-
duced orientation time for new employees, as well as the development of new leaders from experi-
enced employees.” Indeed, the Ohrling & Hallberg (2001) study reveals that the use of preceptors
reduces the risk of nursing students feeling helpless and empowers them in their learning at the bed-
side.” The literature also demonstrates that a preceptor promotes socialization of students and helps
them with integrating into the health care profession.**"!

Preceptor training is an important component in the professional development of new RT
graduates and a long-range strategy for strengthening the practice of respiratory therapy. The
Inaugural Clinical Preceptor Training Program, sponsored by the AARC was offered to an un-
expectedly large group of enthusiastic, experienced and knowledgeable RTs just prior to the
AARC Summer Forum 2008. The 156 RTs who attended the program consisted of depart-
ment managers, current staff preceptors or clinical instructors, those desiring to become clini-
cal preceptors or instructors, and respiratory care educational program faculty. As a result of
this first program being so well received, the AARC Education Section’s Ad Hoc Committee for
Preceptor Training now realizes the potential that this type of program holds for development
of individual therapists as clinical preceptors.'”

Certifying instructors to teach the current face-to-face program, solidifying commitment and
support for the program from all stakeholders, and developing a comprehensive plan for the dis-
tribution and evaluation of the program will be essential steps for the success and further ad-
vancement of the present initiative. Once the program is fully developed and the curriculum
validated, it could be offered through partnerships between any health care institution and ed-
ucational program.” The Ad Hoc Committee’s Work Group has committed to investigating the
feasibility of an electronic format of preceptor training since many participants in the initial
training program had requested this mode of delivery.

Several RT department managers that responded to this survey expressed concern about find-
ing qualified preceptors who are willing to serve as mentors in assisting students or orientees in
becoming future professionals. We believe these managers are hungry to have “enthusiastic em-
ployees participate as preceptors in a comprehensive training program that will help improve clin-
ical quality and retention rates for newly hired respiratory therapists.”* According to Schmitt,
“It is time that our profession unites and assumes responsibility for the development of suc-
cessful clinicians” who have the appropriate skills to precept.”” Currently many RTs practicing
full time and providing clinical instruction to students at the same time have few resources avail-
able for developing the much needed preceptor qualifications.

While the 16% return rate of the survey without repeated mailings is a limitation of this
study’s results, we believe that the study findings are an important addition to the body of knowl-
edge currently available on this topic. Further analysis of whether the responders to this survey
differed from the non-responders in type of institution, location, and other demographics would
be beneficial. Further investigation is definitely needed.

Conclusion

An investigation of preceptor practices in RT departments across the country showed that the
understanding, curriculum and implementation of the concept varied considerably between in-
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stitutions. Accordingly, there were evident gaps in the type and length of preceptor training cur-
rently being offered. Barriers to preceptor training were experienced by nearly 80% of respondents
with the primary barrier being the lack of resources (time and money) to conduct such a program.

To address the learning needs of RT students, more attention needs to be given to the devel-
opment and implementation of a preceptor training program that is standardized and easily ac-
cessible so as not to deplete the already scarce departmental resources. Indeed, there is likely value
to working directly with the RT department managers as well as educational programs to invest
in making the clinical preceptor training curriculum readily available to RTs. An outstanding
clinical preceptor program has the potential to address the looming staffing shortages through
increased recruitment and retention while improving the quality of patient care and integrating
new employees into the RT department. Furthermore, a preceptor program that provides the
opportunity for the educational programs and clinical departments to collaborate would improve
the quality of the partnership as well as the quality of healthcare provided to patients.
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APPENDIX
Respiratory Therapy Preceptor Training Needs Assessment

Part 1: Demographics

1. Type of institution (choose all that apply):
_ Private
_ Public
__ Not for Profit
_ Academic
__ Governmental / Federally Funded
_ DPediatric

2. Local of institution (state):

3. Location of institution:
_ Urban
_ Suburban
_ Small town
_ Rural

4. How do you choose people to be clinical preceptors?
__ Number of years at institution
_ Level of education
__ Sign-up sheet/volunteer

Other (Be specific):

5. What is the maximum number of students receiving clinical instruction per
instructor/preceptor (Z.e. maximum student: instructor ratio in any clinical setting)?

Part 2: Preceptor Training Needs

1. Who directly supervises the clinical instruction of respiratory therapy students in
your institution (Choose all that apply.)
a. Paid Regular Staff Members
1) Full Time
2) Part-time
b. Paid Clinical Instructors
1) Full Time
2) Part-time
c. Volunteer Clinical Preceptors
d. Please explain if a combination of the above is used.
e. Other; please explain:
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2. Do clinical instructors/preceptors receive any type of training prior to receiving
students?
a. Yes

b. No
3. Please describe the type of training they receive.

4. How much time is required to receive the training that they receive prior to
receiving students?

a. 2 hours or less

b. 4 hours

c. 8 hours

d. 16 hours

e. Not Applicable

5. Who delivers that training?
a. Institutional personnel
b. Educational program personnel
c. Departmental personnel

d. Not applicable

6. Is the training designed to meet the specific needs of respiratory care clinical
preceptors?

a. Yes

b. No

c. Not Applicable

7. I believe there is a need for a standardized preceptor training program for
respiratory therapists.

_ Yes

__ No

_ Uncertain
If no, thank you for completing this survey. You may submit your survey now.

8. Please rate the importance of having a preceptor training program available for
use by your institution.

Not Very Important Somewhat Important Very Important
2 3 4 5 6 7 8 9 10

9. Please estimate the number of clinical preceptors who would need training each
year to meet the needs of your institution:
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10. What are the 3 most important preceptor training needs at your institution?
a.
b.

c.
11. What are the 3 most important barriers to conducting successful preceptor

training at your institution?
a.

b.

C.

12. Please rate the effectiveness of each of the following methods of delivery to

achieve the training needs of clinical preceptors in your institution.
Not Very Effective ~ Somewhat Effective Very Effective

Classroom 1 2 3 4 5 6 7 8 9 10
Video 1 2 3 4 5 6 7 8 9 10
Online 1 2 3 4 5 6 7 8 9 10
Workshops 1 2 3 4 5 6 7 8 9 10
Computer Based Training 1 2 3 4 5 6 7 8 9 10
Web Conferencing 1 2 3 4 5 6 7 8 9 10

13. Please rank the preferred delivery methods in the order you feel would be most
effective to achieve the training needs of clinical preceptors in your institution from 1
(most desirable) to 6 (least desirable).

__ Classroom

_ Video

_ Online

__ Workshops

__ Computer Based Training

__Web Conferencing

14. I believe preceptor therapists in my area would seek preceptor training.
Strongly Disagree  Disagree Neutral Agree  Strongly Agree
1 2 3 4 5 6 7 8 9 10

15. In which of the following ways would you, as a department manager, support
preceptor training and development? (Indicate all that apply.)

a. Paid time off to attend a workshop.

b. Payment of registration fees.

c. Use of institutional technology to complete a course.

d. Continuing education credits (CEC)

e. Other



THE NEED FOR PRECEPTOR TRAINING ACCORDING TO RESPIRATORY THERAPY MANAGERS

16. I believe the optimal length of a preceptor training program is:
a. ¥ day (4 hours)
b. 1 day (8 hours)
c. 2 days (16 hours)

17. Do the practitioners who act as clinical preceptors in your area receive any type
of reward from their employer(s) (i.e. career ladder opportunities, additional, pay,
CEUs, etc.)?

a. Yes

b. No

c. Uncertain

18. I believe the preceptor training program should ultimately lead to certification
for the clinical preceptor.

Strongly Disagree ~ Disagree Neutral Agree  Strongly Agree

1 2 3 4 5 6 7 8 9 10

19. What do you think a reasonable fee for delivering the equivalent of a 4-hour

Preceptor Training Program that was fully approved for CEU credit would be in your
area? Please write a dollar value per preceptor trained in the space provided.
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Abstract
Background: Respiratory therapists can play a vital role in mobilizing the community to ed-
ucate young people on the hazards of tobacco use. Empowering survivors, students, com-
munity partners, and educators to collectively communicate these hazards may play a
significant role in tobacco control advocacy efforts. The purpose of this paper is to discuss
the role of the respiratory therapist in the planning, implementation and evaluation of a to-
bacco survivors network (TSN). Methods: Area community based organizations agreed to
attend a focus group in August 2008 to discuss strategies for recruiting survivors for a one-
day training to help establish a tobacco survivors network in the state of Georgia. This focus
group provided recommendations and suggestions that laid the ground work for the for-
mation of a survivors network. Results: Follow up surveys revealed that after the training
participants had an increased awareness of the tobacco problem in Georgia. As a result,
when asked if they thought differently about tobacco control, 92% of respondents noted that
they did. Eleven respondents signed up to be part of our speaker’s bureau, four of whom
were cancer survivors. Conclusion: The formation of a Tobacco Survivors Network can lay
the ground-work for both survivors and students to advocate for tobacco control and help
prevent the initiation of smoking among youth. Key words: survivor, respiratory therapy, to-

bacco prevention, advocacy, training, planning.
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ROLE OF RESPIRATORY THERAPIST IN STATEWIDE TOBACCO SURVIVORSHIP NETWORK

The Role of the Respiratory Therapist in Planning, Implementing, and Evaluating a
Statewide Tobacco Survivorship Network

Introduction

Lung cancer is a principal cause of deaths for both males and females in the United States."”
In Georgia, lung cancer accounts for 75% of all smoking-related cancer deaths.” According to
the American Cancer Society, 10,000 Georgians die every year from tobacco-related illnesses.”
The cost and impact of lung cancer on the state’s already fragile economy is staggering. Lung
cancer was responsible for $1.8 billion in healthcare costs among adults 18 and older and $3.4
billion in lost productivity costs among adults 35 and older.3 Tobacco use among youth has been
implicated as a leading cause of death in Georgia."”

Approximately 23,000 (6%) middle school students and 81,000 (19%) high school
students in Georgia smoke cigarettes." Among high school students, one in five boys and
nearly one in six girls are smokers. Additionally, about 18,000 (70%) middle school smok-
ers and 41,000 (56%) high school smokers live with a smoker.’

In an effort to decrease smoking related cancer cases among Georgians, the state
Department of Human Resources (DHR) has attempted to involve survivors in their advo-
cacy efforts. The DHR strategy has been to increase the use of survivor services for persons
with tobacco related pulmonary diseases and cancers. By involving survivors families,
friends, healthcare providers, and lay caregivers, the DHR hopes to encourage survivors to
act on their experience and share with youth the viscerally evident perils of tobacco use. The
goal is heightened community awareness. To that end, within the DHR, the Comprehen-
sive Cancer Control Program (CCCP) has collaborated with the Tobacco use Prevention
and Cessation Program (TPCP) to implement a Tobacco Survivor Initiative which consists
of three phases: (1) Recruitment of cancer survivors; (2) Training cancer survivors to tell
their stories; and (3) Advocacy for increased cigarette taxation. The overall mission of DHR’s
Comprehensive Cancer Control Program and their Tobacco Use Prevention and Cessation
Program is to reduce the use of tobacco and the economic and humanitarian burden placed
on the state.

To address these objectives, a southern university’s school of respiratory therapy
was awarded funding by the DHR to establish a state tobacco survivors network. Through
this initiative, survivors were recruited and trained on how to conduct speeches and pre-
sentations with youth in Georgia middle schools. North Carolina’s Survivors and Victims of
Empowerment (SAVE) played a very important role in the training. SAVE is a non-profit
grassroots tobacco advocacy group whose success in establishing a statewide tobacco sur-
vivors network in North Carolina is well known and respected by DHR officials.4-5 SAVE’s
sole purpose continues to be bringing the voices of tobacco survivors to tobacco use pre-
vention education and policy forums in North Carolina.*> The respiratory therapy pro-
gram located at this southern university has taken the initiative in establishing a similar
network in Georgia.’

A review of the literature reveals that respiratory therapists have been providing
stronger leadership in the war on tobacco, by confronting the causes of lung disease.'”” The
RT faculty involved in this project were responsible for planning all logistics and presenta-
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tions pertaining to the one-day training of survivors. Initially, this began with recruiting sur-
vivors, community partners, and respiratory therapy students for participation in the train-
ing. Next, project leaders identified and created a database of organizations in the Metro
Atlanta area with similar interests in tobacco control. A website was built for hosting all
project related activities, and the project entitled “Zobacco Survivors Network”was created.’
The purpose of this paper is to relate from our experience how respiratory educators can
plan, implement, and evaluate programs that feature survivors of tobacco related illness in
advocacy.

Methods

Local organizations involved in tobacco control and prevention, as well as members of
S.A.V.E. were contacted and informed of the Tobacco Survivor Network’s goals and objec-
tives. Without exception, these organizations agreed to attend a focus group in August 2008
to share their experiences in tobacco control efforts in Georgia and to discuss strategies for
recruiting survivors and members of the tobacco control community to attend a one-day
training session. Researchers in social marketing theory have proposed that survivors sto-
ries are highly effective in conveying the negative consequences of tobacco use to youth.””
Another study argues that focus groups are a powerful method for gathering information and
exchanging ideas that work towards solving a particular problem.” The following commu-
nity organizations contributed to this focus group: (1) The American Cancer Society, (2) The
Lung Cancer Alliance, (3) S.A.V.E., (4) The Department of Health and Human Resources
(DHR), (5) Georgia State University, Respiratory Therapy (program faculty and student
advocates), (6) Saint Joseph’s Health Care of Atlanta, and (7) The Tobacco Survivor Network
of Georgia staff (project managers and principal investigator).

The following recommendations were brought forth from the focus group analysis and
served as a foundation for the establishment of the survivor network and subsequent Octo-
ber 4 training. These recommendations included:

1. S.A.V.E. suggested implementing some programmatic strategies that would provide for
the foundation of the network. These strategies focused on involving a variety of indi-
viduals who have been highly affected by tobacco use to tell their stories. This includes
survivors impacted by diseases such as emphysema, heart attacks, lung cancer, and la-
ryngectomies from laryngeal or mouth cancer, to advocate for tobacco use prevention,
cessation, and policy change. As emphasized by S.A.V.E., research suggests that in-
volving survivors in advocacy that relate to their particular disease is empowering.”"*"?

2. Individuals from the different groups wanted to participate in a panel discussion at the
October 4 training and to take input from the audience during this session.

3. The group recommended that the term survivors include others indirectly impacted by
smoking; including survivor family members and friends."

4. It was suggested that a follow-up training for newly recruited survivors be held after Oc-
tober 2008.

All of the recommendations from the October 4 training session were carefully considered
for inclusion in the Tobacco Survivor Network future framework. Overall, this focus group
provided a great opportunity to meet with potential stakeholders for the first time, to es-
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tablish a collective rapport, to develop lines for future communication, and to set the struc-
ture for future network goals and objectives.

The goal of the Tobacco Survivor Network is simply to prevent tobacco use by youth of
all ages by linking survivors with schools and community centers to conduct presentations.
To this aim, the objectives for this project were: (1) to recruit survivors as volunteers, (2) to
attentively train these individuals, (3) to create a web-based center for volunteers and con-
stituents, and (4) to evaluate the one-day training session and the project as a whole. These
objectives are discussed in more detail in the following pages.

1. Participant recruitment

This objective consisted of recruiting persons diagnosed with tobacco-related cancers and
other pulmonary diseases caused by smoking, along with their nuclear families and friends,
to participate in the workshops and training. Respiratory therapy students were involved in
the planning and execution of this process."”” Participants were recruited through the fol-
lowing methods:

a.  Dissemination of invitation flyers by the project team.

b.  Mailings sent to prospective survivors using the St. Joseph’s Health Care of Atlanta
Cancer Survivor network mailing list.

c.  Organizers engaged in an active word of mouth campaign.

Participants interested in attending the training were asked to register on the newly de-
veloped network web-site. Registered individuals received a confirmation of their reservation.
Seventy people signed up to attend this workshop, fifty one actually attended. In follow-
up communications, some registrants stated that they were unable to attend because of state
travel restrictions imposed by their remote location in the state. Others did not attend for
personal reasons. Eleven individuals signed up for the speaker’s bureau, six of whom were
actual cancer survivors. The remaining participants were student advocates.

2. Program Training

This phase included a day-long training session for tobacco-related survivors and our com-
munity partners. The training was held in October 4, 2008 at the Emory University Con-
ference Center in Atlanta. Survivors, their family members, friends, public health
administrators, and students were trained on how to conduct speeches and presentations to
youth in primary and secondary public and private schools, as well as with community-
based organizations serving young people.

During the initial focus group, S.A.V.E. members were instrumental in suggesting activ-
ities that would enhance the learning experiences of participants. Contributors from S.A.V.E.
discussed their project in North Carolina, and reviewed their program activities, accom-
plishments, and challenges in establishing a survivors network. The training was emotion-
ally engaging from the start—six cancer survivors from their project who had had
laryngectomies shared powerful stories of living with lung and throat cancer. They discussed
how telling their stories helped prevent the initiation of significant numbers of cases of smok-
ing in their state’s middle schools.” Some survivors utilized voice boxes as a method of com-
munication. S.A.V.E. members then discussed the ways in which victims of tobacco related
illness could contribute significantly to policy change. Giving impactful presentations, the
American Cancer Society (ACS) and The Department of Human Services representatives
(DHR) also emphasized the role of survivors as advocates.
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Grant money was used to facilitate this event and to buy supplies and handouts for partic-
ipants. The details and logistics for the training workshop were handled by the project team
members. Their tasks included finding a secure training location, arranging for meals, devel-
oping contracts with presenters and the conference center, securing audio/visual needs for
presenters, and obtaining additional materials needed for the training. The team recorded all
the logistical data, including key speaking points and potential speaker’s information. Both
a summary of the workshop content and contact information was placed on the website.

3. Project Website

The collective efforts of the team resulted in the formation of a new volunteer website,
which is housed at our respiratory therapy school. This webpage consists of a link for com-
munity members to contact our project with survivor speaker requests. Speakers can then be
contacted by our staff through phone or e-mail to conduct presentations to youth through-
out the state of Georgia. Additionally, this website includes educational material, informa-
tion, and links related to tobacco control and advocacy in general. The Tobacco Survivor
Network of Georgia is currently pursuing additional funding to enhance our website and to
pay survivors for their travel expenses.

4. Project Evaluation

Evaluation of this initiative was based on two criteria, (1) feedback from the focus group
and (2) evaluations filled out by participants after the October 4 training. The final sections
of this paper use these two criteria to assess our progress and to discuss our project’s contri-
bution to tobacco-use prevention in youth.

Results

Based on the focus group feedback and on the survivor post training evaluations, prelim-
inary successes have been realized. Three respiratory therapy student advocates applied for
and received mini-grants to make presentations at area middle schools. These presentations
were initiated by school administrators. The students will continue to make future presen-
tations when they are available. Further evaluation of the project objectives reveal that stu-
dents and survivors had an increased awareness of Georgia’s tobacco problem after attending
the training. This finding was reflected in the post-training evaluations. For example, when
asked if they thought differently about tobacco control after the training, 92% noted that
their knowledge of tobacco issue had increased. One participant commented: “Listening to
the survivors stories really made an impact on me, it added an emotional tag.” Relevant themes
from the post training evaluation showed that as a result of this increased awareness, partic-
ipants wanted to become more involved in the fight against tobacco use in Georgia. Fifty
one survivors, family members, respiratory students, and friends of survivors were trained as
volunteers (table 1), of this number, eleven participants signed up for our speaker’s bureau;
four of these were actual cancer survivors. Research suggests that having survivors who have
been impacted by tobacco tell their stories may be a highly effective and empowering cop-
ing strategy. Those with lung cancer, cancer of the larynx, and those with laryngectomies
from laryngeal or mouth cancer may be highly effective advocates for tobacco use preven-
tion.'’ The following comments reflect the sentiment of many participants: I want to be
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more active with the issue of tobacco control”s and “This problem is very serious in our society”.
Of particular significance is the fact that 80% of participants stated they felt that a strong
' Fifteen participants stated that they
would like to become actively involved in helping stem smoking through our network or

Tobacco Survivors Network is needed in Georgia.

through their own personal efforts.

Discussion

Opverall, the goals and objectives of the initial phases of the Tobacco Survivors Network
have been completed. Approximately fifty one survivors, family members, respiratory stu-
dents, and friends of survivors were trained as volunteers (table 1). Eleven people signed up
for the speaker’s bureau, four of these were actual cancer survivors, the other seven were stu-
dents interested in participating in our advocacy efforts. Several of these trained students and
survivors have already made presentations at area middle schools. Post survey results indi-
cated that the students had an increased knowledge of the hazards of tobacco use. Our newly
developed website is active and has greatly assisted our project in communicating strategies
for tobacco use prevention to educators in Georgia middle schools. Additionally, we are
providing technical assistance and continuous training as well as providing a resource cen-
ter for survivor network activities.

Recruitment and retention of a significant number of cancer survivors has been challeng-
Table 1
Breakdown of Participants (n-51)

Classification Number Percentage
Tobacco survivors 8 16
Students 23 46

Health care professionals 12 24

Family members 4 8

Not identified 3 6

ing. Many survivors were contacted but could not attend the training because of health rea-
sons, doctor’s appointments, or financial considerations. One survivor had a recurrence of his
lung cancer. Associated costs prevented many of the health promotion coordinators who
would be utilizing our services from attending the training. Additionally, because of resource
limitations, it is difficult to assess the impact of the website in promoting our goals at this time.

Conclusion

These establishing phases have laid the groundwork for making a significant contribution in
preventing deaths in Georgia from lung cancer and related illnesses caused by tobacco. We wish
to express our appreciation in this report for the commitment, enthusiasm, and laudable efforts
of our survivors and community partners in making this survivors network a success thus far.
These committed people through the Tobacco Survivor Network have laid a solid foundation
for addressing the overall mission of the State’s Tobacco Use Prevention Program; that is, to re-

duce the use of tobacco and the burden it causes from related illness and disease in Georgia.
Future efforts for our project include enhancement to our website content to include
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links to other community resources and organizations that provide cessation services. Addi-
tionally, the TSN has been given additional funding to promote increase participation in Geor-
gia’s tobacco quit line, especially among the state’s youth and at-risk populations. Freshman
respiratory therapy students are recruited yearly during school orientation to participate in TSN
advocacy activities. These efforts promote increased student involvement, community en-
gagement and facilitate continued collaboration with our partners in fighting the onset of to-
bacco use in the state of Georgia.
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Abstract
Background: Medical-related curricula often incorporate a variety of small group teaching methods
such as simulation and problem-based learning (PBL). Both of these methods offer unique opportu-
nities for acquiring medical knowledge. The purpose of this study was to determine which method
simulation or problem- based learning is the most effective method for teaching students about
organophosphate poisoning.
Methods: Two groups of students were presented the same case on organophosphate poisoning uti-
lizing either simulation or problem-based learning as the instructional method. Students were given a
pretest and posttest to measure the amount of knowledge gained after instruction. A self-satisfaction
survey was used to address learner approval in order to determine the most preferred method for ac-
quiring new material.
Data/Results: A total of 113 fourth- year medical students were divided into two groups according to
simulation or problem-based learning (PBL) methods of instruction. The simulator group had a sig-
nificantly higher average posttest score than the PBL group (p<0.01). Eighty-six percent of students
in the simulation group agreed or strongly agreed that simulation was a superior method for learning
new material as opposed to 71% in the PBL group who agreed or strongly agreed that PBL was the
superior method for learning new material.
Condusion: Medical-related programs want to provide the best instruction possible for training fu-
ture health care professionals. For fourth-year medical students, simulation learning was better than
problem-based learning for the acquisition of knowledge regarding organophosphate poisoning.
KEY WORDS: problem-based learning; simulation; clinical knowledge; organophosphate poi-
soning; small group teaching; medical school curricula
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Comparison of PBL and Simulation Educational Methods for the Acquisition of
Medical Knowledge

Introduction

The administration and faculty at Louisiana State University Health Sciences Center in
Shreveport (LSUHSC-S) conducted a self-study of the educational program and determined
a need for change in direction of the medical school’s education process. The instructional
methods would focus on self-directed and independent learning incorporated into an inte-
grative curriculum. Teaching strategies were designed to include smaller group discussions,
problem-based learning, and simulation. These methods were adopted by the Medical Cur-
riculum Council (MCC) for inclusion in the new curriculum.

Under the new curriculum, small group learning and independent study are incorporated
throughout the first two years of medical school and in a fourth year clinical teaching and
training course. Several small group sessions incorporate problem-based learning (PBL).
Kinkade suggests that although PBL is widely used in US medical schools its use in the cur-
riculum is limited.' The limited use maybe due to the fact that PBL is labor intensive and has
not been show to yield better outcomes. PBL is mainly used for selected topics, educational
experiences in elective courses or small group problem-solving interactions. In some in-
structional situations, learning occurs while trying to solve complex problems. In PBL, stu-
dents are given real world problems to tackle and gain new knowledge and skills in their
attempt to solve them. Distlehortst reports that PBL is often viewed as a generic approach
to solving a patient problem.” To provide a more formal definition, PBL is a method of in-
struction which emphasizes clinical cases either real or hypothetical, small discussion groups
with a scripted scenario, verbal cues and oral feedback provided by the instructor, collabora-
tive independent study, hypothetico-deductive reasoning and a style faculty direction that fo-
cuses on group process instead of instructor imparted knowledge.* Sessions are designed to
examine all the possibilities while eliminating choices based on evidence in order to reach a
differential diagnosis. Patient simulators are widely used throughout the curriculum for teach-
ing and assessment. Uses of simulation models are becoming more common in the medical
education.” Simulation provides a learner with a focused, non-threatening environment’.
Patient simulators have realistic clinical features as they look and mirror physiological and
pharmacological human responses.’
tional training methods include a safe environment for both patient and student during train-
ing, the ability to provide immediate feedback and the opportunity to repeat performance.’

To support interactive learning, the LSU Health Sciences Center’s Simulation Center is
designed to aid in the student’s education of difficult skills and techniques through the use

Potential advantages of simulation training over tradi-

of simulated scenarios. The Center is utilized by medical and allied health students, along
with residents in pediatrics, anesthesia, emergency medicine, and general surgery. The Cen-
ter is equipped with various adult and pediatric simulation models. The wireless METT sim-
ularor, iStan” (Medical Technologies Incorporated, 102 Cattlemen Road, Sarasota, Florida
34232) is the primary simulator or model used by students. SimCube, a recording system,
is used for electronic data storage8 (B-line medical for Simcubes, 1300 19% Street, NW;, Suite
100, Washington, D.C., 20036). Simulation can be easily integrated into school curriculum,
efficiently and cost effectively.”
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With increased use of simulation for teaching and evaluation, a need was identified to as-
certain whether simulation was an adequate, if not a better, teaching method to obtain in-
formation. The objective of this study was to compare problem-based learning to simulation
and determine which method is more effective for acquiring medical knowledge.

Methods

Data for this study were collected from 113 fourth year medical students rotating thru a
clinical. The Fourth Year Academic Clinical and Teaching Training Selective (FACTTYS) is
a monthly course which is a compilation of essential knowledge and skills that faculty and
students felt needed to be revisited prior to becoming an intern. The monthly course has
four main objectives designed to provide more instruction and evaluation regarding: (1) ad-
vanced physical diagnostic skills, (2) patient education and communication skills, (3) sta-
tistics and critical appraisal of the literature and (4) how to teach. Each small group is limited
to fifteen students and the course is taught eight times throughout the fourth year of med-
ical school.

For a particular clinical knowledge case, the fourth year students were randomly divided
into two groups over a period of eighteen months from August 2007 to November 2008.
The two groups were presented the same case on organophosphate poisoning utilizing two
different teaching methods. The first group was educated utilizing a PBL case. The second
group was educated utilizing a simulation-based case. The first group, (PBL) was led by
two emergency medicine residents while the second group, (simulation) was led by two in-
terns. All preceptors were instructed by emergency medicine physicians who developed the
case. The two interns were trained separately by experienced faculty and METT consultants
on the use of the simulators.

Three days prior to the instructional sessions, the students were given a pretest to evalu-
ate their baseline knowledge on the case and a posttest and student satisfaction survey were
given fourteen days following the sessions. The pretest contained 31 multiple choice items
which reflected a variety of medical content areas including organophosphate poisoning,.
The additional questions not related to organophosphate were included to prevent the stu-
dents from knowing the subject of the case based on the pretest prior to the simulation or
PBL sessions. As students worked through the case it was clear that the pretest had not pro-
vided hints to a differential diagnosis for the case. The posttest only contained the 17
organophosphate questions which appeared on the pretest.

The satisfaction survey contained 9 questions related to learning method preference. Stu-
dents were given the same survey. Questions were answered based on the assigned case study
group, PBL or simulator. Respondents did not answer questions outside of their assigned
instructional method. Responses were calculated according to group assignment.

A case dealing with organophosphate poisoning was selected for this study due to the na-
ture of medical cases associated with poisoning which have nonspecific signs and symptoms.

These types of patients are often difficult to treat in the emergency department. A case
with nonspecific signs and symptoms enables the development a broadened differential di-
agnosis. The range of symptoms challenged the two groups of students to create an exten-
sive differential diagnosis and provided an opportunity to discuss with the preceptor each
diagnosis as it pertains to the case.
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During the problem-based learning session, the students led by a single preceptor, were
presented information about the case using a single six page handout. The students were di-
rected through each section of the handout and allowed time to discuss the information
given in each section. These sections consisted of: initial symptoms, vital signs, physical ex-
amination; changes in symptoms, vital signs, and physical examination over time and the last
section was laboratory test results. Students were given two questions about the case and en-
couraged to answer the questions themselves. The students were able to collaborate with
other students to progress through the case and develop a differential diagnosis. Once a di-
agnosis was achieved, the students were led through a set of questions and answers which dis-
cussed the pathophysiology of the case.

During the simulator presentation, the students were introduced to the patient by a pre-
ceptor. The case was simulated using a full- bodied, adult size METT simulator® in a simu-
lated emergency department room equipped with monitors to assess vital signs. The
simulator was operated by a computer technologist located in an adjoining room. The tech-
nologist controlled the voice of the simulator and the simulator’s responses during the real-
time scenario using a physiologically based computer program designed by METI. The case
itself was created by an internal medicine physician and fourth year medical student, famil-
iar with the teaching case, and they tailored the responses of the simulator to replicate the
signs and symptoms of the patient. The students, participating as interns in the emergency
department, were then given the presenting chief complaint of the patient by the preceptor
and allowed to take a pertinent history and perform a physical examination, order diagnos-
tic tests, provide treatment, and witness the patient’s response during a real-time case sce-
nario. The students were allowed to review any tests ordered and ask pertinent questions
regarding the patient. Once a diagnosis was reached during the real-time scenario, the stu-
dents were led through a series of questions and formulated their answers concerning the
symptoms, diagnostics and treatment of the case. Student answers were confirmed by the
preceptor.

Results

A total of 113 seniors were randomly divided into two groups according to two methods
of instruction, PBL and Simulator. There were 58 and 55 students in the PBL and Simu-
lator groups respectively. The objective was to determine if there is a significant difference
between the two methods on learning (as indicated by a significant difference between their
average posttest scores). The students were scored on a pretest and a posttest. A non-sig-
nificant difference in the average pretest score and a significant difference in average posttest
score between the PBL and Simulator groups would possibly indicate that the method where
students had a higher average posttest score is the most effective method. The Wilcoxon
ranked-sum test was used to compare the two groups on their average pretest and posttest
scores.

Table 1 gives descriptive statistics (mean +standard deviation) for the PBL and Simulator
groups and comparisons between the two groups on their average pretest and posttest scores.
There was no significant difference between the PBL and Simulator groups on their aver-
age pretest scores indicating similarity between the two groups before they took the posttest.
The Simulator group had a significantly higher average posttest score than the PBL group.
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Table 1
Comparisons between PBL andSimulator Groups
Mean+Standard Deviation

Variable Paper Simulator p-value

Pretest score 9.97 +2.21 10.55 + 2.30 0.23
(N=58) (N=55)

Posttest score 10.84 +2.26 12.80+ 2.05 <0.01
(N=57) (N=54)

We can thus conclude that there was significantly greater learning for the Simulator group
than the PBL group.

After comparing responses between the simulator group and the PBL group, eighty-six per-
cent of the students in the Simulator group reported that simulation was an effective method
for the instruction of new material as compared to 71% of the students in the PBL group
who reported that PBL was an effective method. Both groups preferred small group learn-
ing using PBL or simulation in contrast to traditional lecture format.

Discussion

PBL and simulation can promote interactive learning in a small group setting and en-
courage application and synthesis of clinical knowledge.” In both groups, the students found
difficulty in developing a main diagnosis due to the wide range of diagnoses that can be de-
veloped upon clinical presentation. Therefore, selecting the most effective teaching method
for acquiring clinical knowledge is paramount to student learning. The overall results of this
study demonstrate that students performed better using simulation for acquiring knowledge
of clinical information when compared to PBL.

For simulation, faculty reported that students were engaged in the case longer when the
students performed the hands-on activities in a realistic patient environment. Conditions for
effective learning may reflect how the students relied more on the simulator or monitors to
provide feedback instead of the faculty preceptor. The equipment and monitors which de-
tailed the physiologic changes and physical examination findings offered visual, auditory,
and tactile learning.” The students were also able to converse with the patient, observe the
patient’s appearances, monitor vital signs, and administer medications, oxygen, and other
treatment based on patient response. This experience provided critical thinking and active
learning while allowing the students to practice skills in a supportive environment.”" Seu-
dents were able to openly discuss symptoms, reach a differential diagnosis and detail the
course of treatment without a fear of failure.

The immediate feedback based on patient response allowed the students to make decisions
quickly and forced them to respond in real-time which is similar to the action that will be
expected as a physician. The simulator case facilitated the student’s ability to incorporate his
or her general medical knowledge into a more focused diagnosis and treatment plan. Addi-
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tionally, the ambiguous nature of the case actively engaged the student to focus on critical
information and symptoms by generating a feeling of uncertainty. The apprehension that
is provoked with this decision making most likely resembles real-time medical decision mak-
ing and allowed the student to understand the importance of his or her actions. Hands-on
practice of assessing patient symptoms, analyzing the history and findings on physical ex-
amination allowed students to reach a differential diagnosis. This fundamental process will
assist the student in his or her transition from student to physician and ultimately lead to
better patient care outcome.

Problem-based learning is used as an interactive educational methodology and has wide-
spread use in medical school curriculums. Kinkade reports 70% of licensed medical schools
in the United States incorporate PBL into their curriculums.' Kaufman, et.al states, clinical
problem-based learning is used in place of lecture-based learning to improve understanding
and retention of material, to overcome student passivity and to encourage student scientific
reasoning.11 The PBL method challenges students to think, reflect and vocalize without a
patient involved. However, in PBL, the method is more instructor dependent especially for
preparation of the case, student guidance and feedback. PBL has been shown to impart
clinical knowledge and improve clinical performance when compared with traditional di-
dactic lecture.”* Although PBL is favorable for learning, in this study, simulation proved to
be the superior method.

While students seem to appreciate both methods of small group learning, simulation stu-
dents responded more positively to the learner-centered, hands-on approach for learning
new material. The ability to mimic a clinical situation provided more excitement and expe-
rience for the simulation students.

Conclusion

This study focused on the better method for the acquisition of knowledge using PBL and
simulation related to organophosphate poisoning. For fourth-year medical students, simu-
lation methodology was more effective for learning clinical knowledge about organophos-
phate poisoning than PBL. Authors imply that these results can be applied to medical
content in other health care professions. Since this study only examined the two teaching
methodologies for knowledge, further study will include assessing clinical skills after in-
struction from PBL and simulation. The diagnosis and treatment of a poisoning case using
a standardized patient to determine the transfer of knowledge to clinical skill ability is
planned.

Editor’s note: Although this study was conducted using medical students, the studys results
may be z'nformative to respiratory care educators or to motivate investigators to explore these
methods of instruction using respiratory care students.
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