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From the Director
The Ronald E. McNair Scholars Program is in its sixth year at MTSU. As a university community, we extend
special thanks to the U.S. Department of  Education for its continued support of  the McNair Scholars
Program.

During these six years we have had 54 scholars complete at least one intensive eight-week summer research
program. Thirty-three scholars have earned a baccalaureate degree with the other 21 still working toward
completion. Twenty-two scholars are currently enrolled in a post-baccalaureate program with five having
completed a master�s degree and four enrolled in Ph.D. programs. Another scholar is working on a Doctor of
Divinity program. Clearly, the program has accomplished much this year and I�m proud of  all the scholars,
faculty mentors, and program staff  for the time and effort they have invested in these accomplishments.

This is the third volume of  McNair Research Review. Twenty-five scholars published papers in the first two
volumes and the work of another ten student authors appear in volume three. I congratulate the scholars and
thank the dedicated faculty mentors who supervised and guided the high-quality research projects found in
this journal. Many hours have been committed to these impressive projects, and I believe readers will find the
results and conclusions interesting.

Dr. Mary Enderson has completed her first year as academic coordinator. Dr. Enderson, an associate profes-
sor in the Department of  Mathematical Sciences, has proven to be a valuable member of  the McNair Man-
agement Team. She works with both students and members of  the faculty to make sure that scholars and the
university meet the responsibilities of  the McNair Program�s academic goals. Ms. Linda Brown, who had been
with the program from its beginning, left in April 2004. Ms. Brown is missed, and everyone affiliated with
McNair wishes her continued success in her endeavors.

This publication is a product of  the efforts of  many people. The scholars and their faculty mentors are co-
authors of  the papers. Ms. Becky Linville and Mr. Stephen Saunders, interim program co-coordinators,
contributed editorial comments. Ms. Cindy Howell, the program�s administrative assistant, is helpful with
every task completed. The journal is designed, produced, and printed by Publications and Graphics and by
Printing Services at Middle Tennessee State University. My sincere appreciation goes to everyone who helped
in the production of  McNair Research Review, Volume III, Summer 2005.

Sincerely,

L. Diane Miller
Director, McNair Scholars Program
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About McNair Scholars and Program

The following information was taken from http:
//www.ed.gov/offices/OPE/HEP/trio/
triohistory.html

History of  the Federal
TRiO Programs

The history of  TRiO is progressive.
It began with Upward Bound, which
emerged out of  the Economic Oppor-
tunity Act of 1964 in response to the
administration�s War on Poverty. In 1965,
Talent Search, the second outreach pro-
gram, was created as part of  the Higher
Education Act. In 1968, Student Sup-
port Services, which was originally
known as Special Services for Disadvan-
taged Students, was authorized by the
Higher Education Amendments and
became the third in a series of educa-
tional opportunity programs. By the late
1960s, the term �TRiO� was coined to
describe these federal programs.

Over the years, the TRiO Programs
have been expanded and improved to
provide a wider range of  services and
to reach more students who need assis-
tance. The Higher Education Amend-
ments of  1972 added the fourth pro-
gram to the TRiO group by authorizing
the Educational Opportunity Centers.
The 1976 Education Amendments au-
thorized the Training Program for Fed-
eral TRiO Programs, initially known as
the Training Program for Special Pro-
grams Staff  and Leadership Personnel.
Amendments in 1986 added the sixth
program, the Ronald E. McNair Post-
baccalaureate Achievement Program.
Additionally, in 1990, the Department
created the Upward Bound Math/Sci-
ence program to address the need for
specific instruction in the fields of  math
and science. The Upward Bound Math/
Science program is administered under
the same regulations as the regular Up-
ward Bound program, but it must be
applied for separately. The Higher Edu-

cation Amendments of 1998 authorized
the TRiO Dissemination Partnership
program to encourage the replication of
successful practices of  TRiO programs.
Finally, the Omnibus Consolidated Ap-
propriations Act of 2001 amended the
Student Support Services (SSS) program
to permit the use of  program funds for
direct financial assistance (Grant Aid) for
current SSS participants who are receiv-
ing Federal Pell Grants.

The legislative requirements for all
Federal TRiO Programs can be found
in the Higher Education Act of 1965,
Title IV, Part A, Subpart 2.

Ronald E. McNair, Ph.D.
Born October 21, 1950, in Lake City,

South Carolina, Ronald McNair achieved
early success as both a student and an
athlete at Carver High School, Lake City,
South Carolina. He graduated in 1967
as valedictorian of  his high school class.
Afterwards, he attended North Carolina
A&T State University where he gradu-
ated magna cum laude in 1971 earning a
B.S. degree in physics. He went on to
earn a doctor of  philosophy in physics
from Massachusetts Institute of  Tech-
nology (MIT) in 1976, where he special-
ized in quantum electronics and laser
technology. As a student, he performed
some of  the earliest work on chemical
HF/DF and high-pressure CO lasers,
publishing path-breaking scientific pa-
pers on the subject.

After completing his Ph.D., he be-
gan working as a physicist at the Optical
Physics Department of  Hughes Re-
search Laboratories in Malibu, Califor-
nia, and conducted research on electro-
optic laser modulation for satellite-to-
satellite space communications.

In January 1978, NASA selected him
to enter the astronaut cadre, making him
one of the first three Black Americans
selected. Dr. McNair died on January
28, 1986, when the Space Shuttle Chal-

lenger exploded after launch from the
Kennedy Space Center.

MTSU McNair
Scholars Program

Middle Tennessee State University
Ronald E. McNair Post-baccalaureate
Achievement Program is designed to
serve first-generation and low-income
students as well as students from groups
underrepresented in doctoral level stud-
ies. Our program encourages talented
students to pursue a doctoral degree by
providing participants with a mentored
research experience, study groups for
crucial areas of  discipline, and seminars
and workshops on topics germane to the
pursuit of graduate education. Partici-
pants gain experience in presenting their
research at professional conferences
where they have the opportunity to meet
others in their discipline and exchange
ideas. Participants attend graduate school
fairs and visit university campuses to gain
information on the possibilities for fu-
ture attendance in graduate school.

The MTSU McNair Program com-
prises academic year and summer re-
search programs. Participants are required
to complete a series of assignments and
research that prepares them to be choice
candidates for graduate schools. The
MTSU McNair Scholars Program is
funded through a grant from the U.S.
Department of Education under the
Higher Education Act of  1965, Title IV,
Part A, Subpart 2 and Middle Tennessee
State University.
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Caregivers� Attitudes Toward
Augmentative and Alternative Communication:

An Examination of Self-Efficacy and Training

Jennifer M. Franklin
Dr. Bertha Clark
Department of
Speech and Theatre

Abstract
The purpose of  this study is to ex-

amine caregivers� attitudes toward aug-
mentative and alternative communica-
tion (AAC) used by adults with mental
retardation. Specifically, the study inves-
tigated the amount of  training the
caregivers received about their clients�
AAC intervention plans and the
caregivers� self-efficacy to facilitate com-
munication from their clients. The sur-
vey was administered to four caregivers.
Although the caregivers were confident
in their own abilities and their clients�
abilities, the results indicated that the
caregivers were uncertain as to how the
training they received improved their
skills to implement their clients� com-
munication plans. Benefits of  the inves-
tigation included the identification of
factors which may influence the design,
development and implementation of
future AAC training for caregivers.

Caregivers� Attitudes
Toward Augmentative and
Alternative Communication

Augmentative and alternative com-
munication (AAC) is defined by the

American-Speech-Language-Hearing
Association (1989) as �an area of clini-
cal practice that attempts to compen-
sate, (either temporarily or permanently)
for the impairment and disability pat-
terns of individuals with severe expres-
sive communication disorders� (p. 107).
According to Light and Kent-Walsh
(2003), an estimated two million com-
municatively disordered Americans may
require AAC. Many of  these Americans
are adults with mental retardation. AAC
devices may help individuals with men-
tal retardation to enhance their abilities
to communicate functionally with oth-
ers. For example, pointing to a picture
of  a cup on a communication board to
indicate the individual is thirsty is known
as functional communication (Parette,
1994).

There are two different categories
of  AAC devices: unaided and aided. Un-
aided AAC modes, including manual
signs, graphic symbols, and object sys-
tems have been validated as effective
communication options for people with
mental retardation (Schepis & Reid,
2003). Aided devices include tangible
objects, and representational symbols
such as photographs, picture communi-
cation symbols, and pictogram ideogram
communication.

Selection of  an appropriate AAC
device depends on a number of client
factors such as (1) physical and cogni-
tive abilities; (2) the social support sys-
tem; (3) the daily routine; (4) cost; and
(5) staff training (Schepis & Reid, 2003).
Augmented language learning is a suc-
cessful method for communicating with

persons having mental retardation. For
example, a facilitator may say, �Let�s get
your gloves and go for a ride.� The fa-
cilitator might then activate the symbol
for �gloves� and �ride� (Beukelman &
Mirenda, 1992). Overall, if  the AAC
device is to be useful, it must be easy to
use, linguistically powerful, flexible, and
consistent with the user�s cognitive level
(Beukelman & Mirenda, 1992). Lasker
and Bedrosian (2000) defined the accep-
tance of  AAC systems, as �how and to
what degree an AAC system is integrated
into the life of  the user� (p.108). Com-
munication partners provide social op-
portunities for AAC users (Huer &
Lloyd, 1990).

Benefits of  AAC use for adults with
mental retardation include behavior
management for externalized acts of
aggression (Baumgart, Johnson, &
Helmstetter, 1990). AAC can be used
along with functional communication
training, which is an intervention strat-
egy used to support individuals with
challenging behavior (Mirenda, 1997).
Synthesized generated devices for non-
verbal individuals may increase the num-
ber of  opportunities for social interac-
tions (Schepis & Reid, 2003). The syn-
thesized speech device will provide a
more natural form of  output versus an
unaided method. Yet another benefit of
AAC intervention with adults with men-
tal retardation is improved choice-mak-
ing in the environment through vocabu-
lary selection (Beukelman & Mirenda,
1992). Providing the individual with a
choice is an important aspect of  respect-
ing the individual�s rights. Providing
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choices may give the individual power
and may foster a sense of self-esteem.

A disadvantage to AAC use may be
found in the case of  synthesized speech
output, a less natural and less intelligible
AAC device. People who are unaware of
the AAC user�s mode of  communica-
tion may be unable to decode the mes-
sage (Higginbotham, Scally, Lundy, &
Kowarsky, 1995; Schepis & Reid, 2003).
AAC has been formally recognized as
an area of clinical and scientific interest
within the field of  speech-language pa-
thology and other fields for the past two
decades (Gorenflo & Gorenflo, 1991;
Huer & Lloyd, 1990). For more than a
decade there has been a movement in
the field of mental retardation to
deinstitutionalize individuals with men-
tal retardation to ensure they reside in
the least restrictive environment. Since
the deinstitutionalization of  hospitals,
there has been an increase in the num-
ber of  community living homes. Thus,
the need for individuals to develop func-
tional communication skills in their en-
vironment has increased (American
Speech-Language-Hearing Association,
1990).

�The ability to express feelings, in-
terests, preferences, desires, and needs
in some mode of  communication is criti-
cal to the quality of life for all people�
(McCarthy, McLean, Miller, Paul-Brown,
Pomski, Rourk, & Yoder, 1998, p. 2).
Historically, communication boards were
viewed as a last resort, rather than a tech-
nique that would maximize the commu-
nication environment (Vanderheiden &
Yoder, 1986). People with severe and
profound mental retardation have only
recently been recognized as appropriate
candidates for AAC intervention
(Beukelman & Mirenda, 1992). People
with severe mental retardation were
among the most devalued and disenfran-
chised citizens living in any country in
the world. More recently, work from
agencies such as the Association for Per-
sons with Severe Handicaps and current
legislation under the Americans with
Disabilities Act of  1990 and the Assistive

Technology Act of  1998 have given in-
dividuals with severe and profound in-
tellectual disabilities the opportunity to
live with greater communication abilities.
In the past, AAC intervention focused
exclusively on the individual. However,
it is now known that the communica-
tion plan needs to be used, facilitated,
and understood by significant people
and others in the client�s life (e.g.,
caregivers, friends and family members).
According to Schepis and Reid (2003),
the AAC user�s social support system
must be able to interpret the communi-
cative intent in order to interact effec-
tively with the individual. Currently, the
intervention strategies not only improve
the communication skills of  the indi-
vidual, but also focus on the AAC user�s
speaking partners (Beukelman &
Mirenda, 1992; Huer, & Lloyd, 1990;
Light & Binger, 1998; Light, Dattilo,
English, Gutierrez, & Hartz, 1992;
Schepis & Reid, 2003).

As outlined by the American
Speech-Language Association (1990),
speech-language pathologists are re-
quired to provide training for family
members, significant others and staff,
which may include skilled trainers, com-
munication assistants, paraprofessionals
and other team members. The roles and
responsibilities also include the identifi-
cation of  appropriate AAC candidates,
determination of  appropriate AAC sys-
tems for clients, development of  exten-
sive intervention plans for clients to
achieve functional communication,
implementation of  intervention plans,
evaluation of  the intervention outcomes,
evaluation and awareness of  new AAC
technology and strategies, advocacy in
the AAC area, provisions of  interven-
tion to professionals and consumers, and
coordination of  AAC service. Thus, di-
rect supervision and training from the
speech-language pathologist is critical to
the success of  the individual�s functional
communication intervention plan. Ac-
cording to Kraat (1985), simply provid-
ing access to the AAC device will not
ensure the development of  communi-

cative competence by individuals. Train-
ing of  the individual AAC user and the
caregiver also must be completed.

Caregiver training ensures that the
individual understands how to operate
and maintain the device, understands
body positioning and other physical con-
siderations, and understands the appli-
cations in different settings. This leads
to the selection of  appropriate vocabu-
lary, the knowledge of  how to create and
identify functional communication
learning opportunities, the ability to use
appropriate teaching strategies, and how
and when to prompt and respond to in-
dividuals using AAC (Schepis & Reid,
2003).

Without adequate training, func-
tional communication will not be en-
hanced (Schepis & Reid, 2003). Research
by Reid and Parson (2002) contributed
to two important factors that influence
successful use of  AAC. These factors
are (1) basic knowledge about the ratio-
nale of  the AAC use, specific to the in-
dividual, including understanding the im-
portance of  the device and/ or method
used, and (2) hands-on training in the
operation of  the device.

Service providers should consider
significant others in the AAC user�s life
to a greater degree in assessment and in-
tervention (American Speech-Language-
Hearing Association, 1990; Huer &
Lloyd, 1990). In a study by Light et al.
(1992) three adults who served as facili-
tators to persons with disabilities were
studied. The results indicated that after
approximately four hours of  training,
the caregivers were able to use new in-
teraction strategies, modify their turn-
taking, and initiate patterns of  the dy-
ads, resulting in more evenly balanced
communication between the facilitator
and the AAC user. Supervision and sup-
port are also important to ensure that
caregivers effectively apply their knowl-
edge and skills to different environments
(Schepis & Reid, 2003). Staff �s disregard
of  communication actions with indi-
viduals exhibiting severe mental retarda-
tion may reflect �a tendency which re-
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sults, in part, from low expectations re-
garding communicative abilities and a
lack of  training on how to interpret com-
municative acts� (Schepis & Reid, 2003,
p. 61).

Collier and Blackstien-Adler (1998)
used information-based seminars along
with peer coaching throughout joint cli-
ent service with two agencies. The train-
ing was aimed to establish AAC knowl-
edge and clinical competency. The re-
sults of  the pretest indicated �average�
scores to post-test scores of  �above av-
erage� for each agency. They concluded
that a holistic approach to developing
new specialty AAC services should ad-
dress the transdisciplinary training needs
of the staff and the coupling of semi-
nars and peer coaching via joint client
services in order to effectively and effi-
ciently develop specialized AAC services
(Collier & Blackstien-Adler, 1998).

Several authors have studied atti-
tudes toward people who use AAC
(Gorenflo & Gorenflo, 1991; Lasker &
Bedrosian, 2000; Light et al., 1992;
Schepis & Reid, 2003; Soto, 1997; and
Richer, Ball, Beukelman, Lasker, &
Ullman, 2003). However, only three of
these studies examined the attitudes of
human resources staff  (e.g., teachers and
caregivers) with respect to people with
severe disabilities (Lasker & Bedrosian,
2000; Schepis & Reid, 2003; Soto, 1997).
Gorenflo and Gorenflo (1991) found
that to increase communicative interac-
tions between nonspeaking and able-
bodied persons, known as the participa-
tion model, information about the
person�s physical status, intelligence, aca-
demic achievement, and social activities
would be needed. Lasker and Bedrosian
(2000) asserted that the partner�s accep-
tance of  the user�s AAC is directly re-
lated to the individuals who rely on these
methods of  communications.

AAC users rely on their communi-
cation partners more than those with-
out disabilities. If  their partners are un-
comfortable with the form of  commu-
nication, then the communicative inter-

action will not be successful (Richer et
al., 2003). Communication partners may
require instruction to support the com-
municative interactions of  people using
AAC systems (Light et al., 1992). The
AAC user�s social support system should
be informed by the communicative in-
tent of  the message. Specifically, the
social support system must adequately
incorporate the operations and applica-
tions of  the device across a variety of
settings in the client�s real life (Schepis
& Reid, 2003).

AAC use for adults with mental re-
tardation can be an effective method of
communication intervention. However,
as cited by Lasker and Bedrosian (2000)
caregivers� acceptance of  the AAC de-
vice will directly impact the use of the
device by the individual. Also, Schepis
and Reid (2003) found that staff �s disre-
gard of  communication interaction with
the client may result in low expectations
of the client.

Attitude is defined by Oppenheim
(1966) as �a state of  readiness, a ten-
dency to act or react in a certain manner
when confronted with certain stimuli�
(p. 105). Gorenflo and Gorenflo (1991)
described three components of attitude:
the cognitive component, the affective
component and the behavioral compo-
nent. �The cognitive component con-
sists of the beliefs about the attitude
objects; the affective component con-
sists of the emotional feelings connected
with the beliefs; and the behavioral ten-
dency is the readiness to respond in a
particular way� (Oppenheim, 1966, p.
19). Self-efficacy was originally defined
by Bandura in 1977 as a belief  in one�s
capabilities or skills to bring about de-
sired outcomes.

The purpose of this investigation is
to examine (1) caregivers� attitudes to-
ward AAC used by adults with cogni-
tive impairments in community living
settings; (2) caregivers� self-efficacy to un-
derstand the AAC device and help their
clients communicate; and (c) staff �s train-
ing on the client�s AAC intervention. The

hypothesis to be tested is that with in-
creased training of  the client�s commu-
nication plan, caregivers of adults with
cognitive impairments will improve in
attitude and self-efficacy. Thus, the study
is expected to help facilitate caregiver
training and enhance the communication
of adults with mental retardation.

Method
Data was collected from four

caregivers working with adults with cog-
nitive impairments from Tennessee Fam-
ily Solutions, based in Nashville, Tenn.
The participants were selected because
of their assumed familiarity with the cli-
ents� communication methods and
needs. The survey that was used was
adapted from Soto�s (1997) work (see
Appendix) and was used as a frame-
work for the research because of its in-
clusive content. The survey consisted of
five demographic questions, including
training-related questions, seven attitu-
dinal questions, and five questions re-
lated to self-efficacy. Likert�s principles
of attitude measurement were used to
help formulate the attitudinal statements
(Underwood, 2003). The participants
marked their answers for the attitude
and self-efficacy statements on a scale
ranging from strongly agree to strongly dis-
agree and each question was coded from
5 to 1 (5 being equivalent to strongly agree
and 1 being equivalent to strongly disagree).

Results
The demographic characteristics of

the respondents are summarized in
Table 1. The survey was administered
to two females and two males who had
direct caregiver responsibilities to adults
with mental retardation and who use
AAC. The caregivers� ages ranged from
21 to 36 with an average age of  30. Three
of  the four participants identified them-
selves as Caucasian, while one identified
herself  as African. Three participants
were college educated and one was high
school educated. None of the partici-



MCNAIR JOURNAL � MIDDLE TENNESSEE STATE UNIVERSITY � SUMMER 2005 11

pants reported having any related rel-
evant experience. The average amount
of  experience was 3.56 years. The great-
est frequency of training was one hour
and the average amount of training re-
ceived for the sample was 45 minutes.
None of  the surveyed participants re-
ported being trained by a certified
speech-language pathologist, one re-
ported being trained by a physical thera-
pist, two by an occupational therapist,
one by other program staff, and one
survey participant indicated that she was
not trained by anyone.

From a detailed examination of the
mean scores for questions 1-4, 7, 9-12,
related to efficacy (see Table 2, Section
B), caregivers were confident in their
own skills and were confident in their
clients� communication abilities. How-
ever, mean scores for questions 5, 6, and
8, related to training, yielded uncertainty
as to how their training influenced de-
velopment of their skills while working
with their clients� AAC intervention plans
which were formulated by the Occupa-
tional Therapist.

Discussion
The survey results indicated the par-

ticipants� uncertainty as to how the train-
ing improved their skills, and failed to
find a relationship between the amounts
of  training the caregivers received and
their attitudes and self-efficacy to facili-
tate communication with their clients or
their attitudes regarding their clients�
abilities. However, due to the limitations
of  this study including a small number
of  participants and the limited reliabil-
ity of  participants� self-measurement of
their feelings and attitudes, a larger num-
ber of  participants should be recruited
in the future.

The uncertainty found in the mean
scores of  the AAC training related ques-
tions, (3 indicating a response of  unde-
cided), may be due in part to the amount
of  training and/or vagueness of  the
purposes and objectives of  AAC train-
ing itself. Collier and Blackstien-Adler
(1998), Light et al. (1992), Reid and Par-
son (2002), and Schepis and Reid (2003)
noted improvements in caregiver inter-
actions with AAC users following train-

ing. Direct training by the speech-lan-
guage pathologist was not an element
of  this study. However, direct training
will help to ensure that caregivers un-
derstand and use the AAC device as well
as understand their role in the facilita-
tion of  the individual�s communication.
It is believed that implications for the
current survey resulted in the need for
trainers to set more clearly defined train-
ing goals and expected outcomes for
caregivers of  adults with mental retar-
dation who use augmentative and alter-
native communication.

More research is needed in the ar-
eas of  AAC training and its relationship
to communication partners� attitudes
and self-efficacy. Specifically, principles
of  AAC training for caregivers are yet
to be developed. The involvement and
training of significant others in a
person�s life who use AAC have been
found to be critical to the successful use
of  the device by the individual (Lasker,
& Bedrosian, 2000; Schepis, & Reid,
2003). Hence, direct training of
caregivers needs to be addressed when
AAC intervention is warranted.
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Appendix

Section A: Demographic Information

Please answer the following four questions and continue to Section B.

1. Age: ______________________________ 7. Amount of  training on the client�s
communication: ______________ (hours)

2. Gender: ___________________________
8. Who trained you on the client�s

3. Ethnicity: _________________________ communication plan?
A. Speech-language pathologist

4. Education: _________________________ B. Physical therapist
C. Occupational therapist

5. Years of  experience: _________________ D. Other___________________
E. Not sure

6. Relevant/related experience: ___________
(e.g. care for a loved one, hospice)

Section B: Survey

Please respond to the following questions by circling the responses that best match how you feel.

1. All clients regardless of  the severity of  their disability have the potential to learn to communicate more effectively.

Strongly Agree Agree Undecided Disagree Strongly Disagree

2. My clients can learn to communicate more effectively.

Strongly Agree Agree Undecided Disagree Strongly Disagree

3. Even the most severely impaired clients can improve their communication skills.

Strongly Agree Agree Undecided Disagree Strongly Disagree

4. Clients who do not show any motivation or interest in communicating cannot be helped.

Strongly Agree Agree Undecided Disagree Strongly Disagree

5. My training has given me the necessary skills to improve the communication skill of  my clients who use augmentative and
alternative communication.

Strongly Agree Agree Undecided Disagree Strongly Disagree

6. My experience has given me the necessary skills to improve the communication skill of  my clients who use augmentative
and alternative communication.

Strongly Agree Agree Undecided Disagree Strongly Disagree
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7. I feel my efforts directly affect my client�s communication progress.

Strongly Agree Agree Undecided Disagree Strongly Disagree

8. I feel that I have the skills to teach my clients how to communicate more effectively.

Strongly Agree Agree Undecided Disagree Strongly Disagree

9. I feel that part of  my job responsibility is to work on improving the communication skills of  my client.

Strongly Agree Agree Undecided Disagree Strongly Disagree

10.  Adults with severe mental retardation need to be provided with socially acceptable ways to communicate in the community.

Strongly Agree Agree Undecided Disagree Strongly Disagree

11. Communication boards help adults with mental retardation.

Strongly Agree Agree Undecided Disagree Strongly Disagree

12. Adults with severe disabilities need more ways to communicate more effectively.

Strongly Agree Agree Undecided Disagree Strongly Disagree

13. Lack of  time is an important reason why a staff  member would not follow the client�s communication plan.

Strongly Agree Agree Undecided Disagree Strongly Disagree

Table 1: Sample Demographic Characteristics

Age Range: 21 to 36
Mean Age: 30

Gender
Male: 2
Female: 2

Ethnicity
White: 3
African: 1

Education
College: 3
High School: 1

Experience (years)
Less than 1: 1
2-5: 2
6-10: 1

Relevant experience:
None Reported

Amount of training (hours)
0: 1
1: 3
2: n/a
3: n/a

Trained by
Speech Language Pathologist: n/a
Physical Therapist: 1
Occupational Therapist: 2
Other: program staff, none
Not Sure: n/a
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Table 2: Mean and Standard Deviation of  Questions

1. All clients regardless of the severity
of  their disability have the potential
to learn to communicate more ef-
fectively.

2. My clients can learn to communi-
cate more effectively.

3. Even the most severely impaired cli-
ents can improve their communica-
tion skills.

4. Clients who do not show any moti-
vation or interest in communicating
cannot be helped.

5. My training has given me the neces-
sary skills to improve the commu-
nication skill of  my clients who use
augmentative and alternative com-
munication.

6. My experience has given me the nec-
essary skills to improve the commu-
nication skill of  my clients who use
augmentative and alternative com-
munication.

7. I feel my efforts directly affect my
client�s communication progress.

8. I feel that I have the skills to teach
my clients how to communicate
more effectively.

9. I feel that part of  my job responsi-
bility is to work on improving the
communication skills of  my client.

10. Adults with severe mental retarda-
tion need to be provided with so-
cially acceptable ways to communi-
cate in the community.

11. Communication boards help adults
with mental retardation.

12. Adults with severe disabilities need
more ways to communicate more ef-
fectively.

13. Lack of  time is an important rea-
son why a staff member would not
follow the client�s communication
plan.

  Mean

4

4.75

4.25

1.5

3.5

3.25

4.5

3.5

4.25

4.75

3.75

4

3

 Standard Deviation

1.414214

.5

1.5

.57735

.57735

.5

.57735

1

.5

.5

.957427

.816497

.816497
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Abstract
Airway inflammation is observed

when reovirus serotype 1 Lang (T1L) or
serotype 3 Dearing (T3D) is adminis-
tered in a reovirus pneumonia model in
the rat; however, T3D causes more
prominent inflammation than T1L while
T1L grows to higher levels than T3D.
Previous studies have shown that inflam-
matory molecules are stimulated in a rat
alveolar macrophage cell line by reovi-
rus with similar viral replication patterns.
The goal of  this study is to determine if
virus serotype differences observed in
rat models are seen in a human mono-
cyte cell line, THP-1. This paper reports
on the initial studies begun with T1L.
Cells were treated with T1L at multiplic-
ity of infection (MOI) of 10 and 100, as
well as medium alone. After 24 and 48
hours, cell viabilities and viable cell num-
ber were determined and plaque assays
were done to determine the effect of
viral replication. Another set of  THP-1
cells will be treated with T3D and ob-
served in the same manner as the T1L.
All data collected will be analyzed using
an appropriate statistical analysis pro-
gram. The results will provide further

insight into the host response to reovi-
rus and may serve as a model for the
interaction of viruses and human mono-
cytes.

Introduction
Reovirus (respiratory enteric orphan

virus) is so named because of its ability
to infect the respiratory and enteric tracts
without causing any observable disease.
Because reovirus has not been associ-
ated with any disease in humans it has
become an excellent system for studies
of  viral pathogenesis in animal models
with minimal risk to experimenters
(Fields, 1992). By observing the host
response to this virus, new areas of  re-
search have been opened to better un-
derstand viral replication, viral growth,
the ability of  viruses to spread and in-
fect other cells, and even the possibility
of anti-cancer therapy (Farone, et al.,
1993; Fields, 1992).

Reovirus, a member of  the family
Reoviridae, is a double-stranded RNA
(dsRNA), non-enveloped virus (Fields,
1992). Mammalian reoviruses have a
genome of  10 discrete segments of
dsRNA enclosed by an inner capsid with
an icosahedral outer capsid (Tyler et al.,
1995). The gene segments are placed into
three distinct groups, Large, Medium,
and Small (L, M, S) based on the rela-
tive size of  each segment. With the ex-
ception of  the S1 gene, which encodes
two proteins ó1 and ó1s, all reovirus
genes are monocistronic (Rodgers et al.,
1998). Reovirus enters the cell via cell-
mediated endocytosis (Weiner et al.,

1980). After endocytosis of the reovi-
rus, host enzymes digest the outer capsid
exposing the inner capsid and its con-
tents (Fields et al., 1987). From the di-
gestion of the outer capsid and the ó1
protein, the virion contents become ac-
tivated and the RNA-dependent poly-
merase replicates the dsRNA segments
(Fields et al., 1987). The capsid arranges
itself around the dsRNA segments that
migrate into the cytoplasm from the
original reovirus particle. Eventually, a
large number of  reovirus particles within
the cell will strain the cell membrane and
cell lysis will occur, releasing the reovi-
rus progeny.

Inflammatory responses are vital
initial indicators of many viral infections
(Gallin et al., 1992). The virus-mediated
events as well as the lysis of  the cell that
occurs during viral infection often in-
duce an inflammatory response (Paul,
1993). Therefore, the information
gained from studies involving reovirus
infection could also be of considerable
relevance to understanding viral patho-
genesis in other viral infections. Reovi-
rus has been a focus for studying patho-
genesis and immune response to viruses
because previous results have shown that
reovirus stimulates the production of
immune mediators in mouse macroph-
age cultures (Farone et al., 1993).

There are several different human
serotypes of  reovirus. This study focuses
on two of  the most studied: Type 1 Lang
(T1L) and Type 3 Dearing (T3D). T1L
and T3D reovirus both cause inflamma-
tory response when administered in a
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reovirus pneumonia model in the rat.
T3D causes a more prominent response
than does T1L. The purpose of  this
study is to further characterize replica-
tion patterns of reovirus in a human
monocyte cell line, THP-1.

Materials and Methods
Cell Lines

The mouse L929 cell line (L-cells)
were maintained in a monolayer culture
of complete medium [RPMI 1640
(Sigma Chemical Co., St. Louis)] supple-
mented with 10 percent fetal bovine se-
rum (FBS; Gibco, Gaithersburg, MD)
and 100 Units/mL of penicillin and 100
µg/mL of  streptomycin (Sigma Chemi-
cal) to be used for plaque assays to de-
termine virus titers. Trypsin was used in
5 mL increments to liberate adherent
cells from a 25 cm2 tissue culture flask
(Fisher, Pittsburgh) every five to six days.

The THP-1 cell line was obtained
from American Type Culture Collection
(45503 ATCC, Rockville, MD). The cells
were maintained in suspension culture
at 37 oC in 5 percent CO2, (Isotemp CO2
incubator, Fisher) in complete medium
supplemented with 5 x 10-5 M 2-
mercaptoethanol (Fisher) every five to
six days.

Cell Viability
Prior to beginning all of the experi-

ments and at all time points, THP-1 cell
viability was determined by trypan blue
exclusion. Briefly, 0.1 mL of  0.08 per-
cent trypan blue (Sigma) was added to
0.1 mL of  THP-1 cell culture. Cell vi-
ability was determined from a hemacy-
tometer count as follows:
% cell viability = # viable cells x 100
    # total cells

Monocyte Stimulation
THP-1 cell cultures were adjusted

to 1.5 x 105 cells/treatment group. The
cells were then resuspended in 0.3 mL
complete medium (total volume) in five
polypropylene, 50-mL centrifuge tubes

(Fisher). Reovirus T1L was added to the
appropriate treatment groups at a mul-
tiplicity of infection (MOI) of 10 and
100. An uninocculated control tube was
also incubated with the experimental
tubes at 37 oC in 5 percent CO2, during
a 45-minute adsorption. The cells were
then sedimented by centrifuging at 1000
x g for 5 minutes and washed to re-
move any unbound virus. The cells were
resuspended in 5 ml complete medium
to1.5 x 105 cells/mL and allowed to in-
cubate at 37 oC in 5% CO2. At 24 and
48 hours a 0.2 ml sample from each
treatment group was removed and cen-
trifuged at 2000 x g to sediment the
THP-1 cells. The supernatants were col-
lected and stored at -70 oC for later
analysis. An additional 0.2 ml of  the cell
culture was collected from each treat-
ment group and sonicated (Blackstone
sonicator, Ultrasonics Inc., Sheffield, PA)
at 60 Hz for 15 seconds to release any
intracellular virus from the unlysed THP-
1 cells in preparation for plaque assays.

Finally, 0.1 ml of  the cell suspension was
removed from all groups for cell viabil-
ity studies.

Results
Through the course of the experi-

ment, results of cell viability and viral
plaque assays were recorded at both 24-
and 48-hour time points. At 24 and 48
hours post-infection the uninfected con-
trol group had the highest cell viability.
The MOI 10 treatment group had the
second highest percent viability at both
time points, and the 100 MOI group
had the lowest percent of viable cells at
both 24 and 48 hours.

During the experiment, plaque as-
says were preformed to determine the
levels of  viral progeny. Plaque assay re-
sults showed that the viral titer of MOI
100 increased with time. As of the 48-
hour time point, no viral plaques had
been observed for the MOI 10 treat-
ment group.
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Figure 1. Percent cell viability at 24- and 48-hour time points for control, 10 MOI,
and 100 MOI
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THP-1 cells were treated in vitro with
reovirus TIL at 10 and 100 MOI as well
as an uninfected control group. At 24
and 48 hours, THP-1 cell samples were
collected and enumerated by trypan blue
exclusion for cell viability. Cell viability
decreased in the presence of  reovirus.
The 100 MOI condition appeared to
cause a greater decrease in viability than
the 10 MOI condition.

THP-1 cells were treated in vitro with
reovirus TIL at a MOI of  10 and 100.
At 24 and 48 hours, infected THP-1
samples were sonicated and plaque as-
says were performed. For the 100 MOI
condition, viral titer increased a hundred-
fold between the two time periods. No
plaques were observed for the 10 MOI
condition.

Discussion
From this study, we were able to ob-

serve the behavior of  T1L reovirus in a
human monocyte cell line. The percent
cell viabilities and viral titers were re-
corded at both 24- and 48-hour time
points. As seen in Fig. 1, cell viabilities
decreased in all conditions at both 24
and 48 hours. The condition with the
most virus, MOI 100, had the largest
percent decrease followed by the MOI
10. These results support the hypoth-
esis that increases in the amount of vi-
rus resulted in decreased cell viability.
The results of  the plaque assays that
were performed showed that the titer of
the MOI 100 condition increased 100
times between the 24- and 48-hour time
points (Fig. 2). These results again sup-
port the hypothesis that the virus repli-
cates over a period of  time when given
the proper conditions.

The results of  this experiment will
be statistically analyzed when at least three
replicates of the experiments are com-
pleted. These results will be compared
to results with another reovirus serotype,
Type 3 Dearing, in the same manner as
we tested Type 1 Lang. Reovirus Type 3
Dearing has been shown to have differ-
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Figure 2. Viral titer for 100 MOI at 24 and 48-h time points

ent effects in vivo and in vitro compared
to Type 1 Lang.
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How the Poor Are Depicted In

European-American Women�s Fiction 1850-1959
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�There is no excuse for [poverty],�
Miss Garnder scathingly admonishes
Francie in A Tree Grows in Brooklyn while
telling her not to write stories about
poverty and starvation; �People are poor
because they�re too lazy to work� (Smith
316). As Fanny Fern so succinctly (and
satirically) says, �People shouldn�t get poor
[�]. It is disagreeable [�]� (�Mistaken
Philanthropy� 228). In The Lamplighter,
Miss Pace declines to leave her worldly
goods to anyone poor, reasoning, �I
know there�s more than a sufficiency of
pauper population, and plenty that
would be glad of legacies; but I have
no intention of  bestowing on such. Why,
sir, nine-tenths of them will always be
poor. No, no! I shouldn�t give to such!�
(Cummins 210). Fictional characters
might express these opinions because,
according to Nina Baym in her intro-
duction to The Lamplighter, �By 1850,
questions concerning poverty and the
character of the urban poor [�] had
become intensely important and inter-
esting to the American public� (xviii).
During this time, Baym points out, both
conservatives and liberals insisted that
�[n]obody in this country had to remain

poor, or become a criminal to get rich�
(xviii).

Despite myths of  abundance, pov-
erty has long been a serious concern in
America (Katz 4), and a careful exami-
nation of both popular texts and some
works not as well-known and widely read
will reveal, as Baym persuasively argues,
that women writers were especially aware
of  the �specter of  frightful poverty [�]�
(Woman�s Fiction 46). Of  the authors un-
der consideration in Woman�s Fiction,
Baym writes that �they abhorred and
feared poverty. Not one of  these nov-
els is unaware of, or fails to devote some
space to, poverty as the great slough into
which the human spirit sinks and
wherein it is destroyed� (48). A broad
overview of  texts by European-Ameri-
can women writers between 1850 and
1959 in terms of  their depictions of
poverty allows us to explore some of
the ideologies and mythologies of  pov-
erty and how they are represented and
replicated in literature. This study will
focus only on the works of  European-
American women writers, for while it is
obvious that women of  all races wrote
about poverty, to broaden the scope
would bring in issues such as the insti-
tutions and effects of  slavery, discrimi-
nation, and racism, which would be top-
ics too immensely complicated to do
justice to within the allotted space.1

In her study of  Canadian literature,
Roxanne Rimstead proposes a �new cat-
egory of  analysis called �poverty narra-
tives� and oppositional reading practices
which ask broad theoretical and social

questions such as what it might mean
politically, ethically, and epistemologically
to critique poverty in literature more rig-
orously� (23). Rimstead asserts that �[b]y
reading oppositionally, we can expose
the ideology behind images of  poverty
and trace how textual constructions not
only are rooted in lived power relations
but also may reproduce these power
relations or challenge them significantly�
(23). She suggests that we focus studies
on poverty, not class, �in order to un-
derstand how images of poverty be-
come currency, trading across cultural
barriers from one social location to an-
other� (40).

Such cultural images of  poverty help
explain why characters who are poor are
often depicted as viewing poverty as
shameful. For example, Mrs. Bart falls
on hard times in The House of  Mirth, and
she avoids acquaintances who knew her
in better times because �[t]o be poor
seemed to her such a confession of  fail-
ure that it amounted to disgrace [�]�
(Wharton 34). When the heroine of the
story, Lily Bart, finds herself  in finan-
cial distress, she confides to her friend
that she doesn�t know anything �more
dreadful� than poverty (281). In Bread
Givers, Sara sees her sister Mashah stand-
ing �[d]umb with the shame of  her pov-
erty [�]� before the unpitying milkman
when she cannot pay the bill (Yezierska
145), and Mashah confides to her sister
that she is �dirt-poor� (147), cries be-
cause there is no one left to borrow
from, and calls her life a �miserable ex-
istence� (148). This feeling of shame is
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rooted in what Piven and Cloward la-
bel as �the strident American belief in
economic individualism,� which they say
is perpetuated by �the unshakable con-
viction held by poor and affluent alike
that rags could indeed be converted into
riches� (46).

Although dominant ideology im-
plies that affluence should be possible
for all under the American system, his-
torical studies as well as works of fic-
tion record what Vincent calls �the poi-
gnant tales of  the countless number of
immigrants who have looked upon
America as the promised land and who
have found in New York a city of  shat-
tered dreams� (338). With their dreams
in tatters, many immigrants and non-
immigrants conclude that their poverty
must be of  their own making, and this
leads to feelings of shame. As Lily Bart
realizes in The House of  Mirth, �It is not
always easy to be quite independent and
self-respecting when one is poor [�]�
(Wharton 187). Concomitantly, many
individuals among both the poor and
non-poor display a sense of  futility that
conditions will ever improve. Consider
the pessimistic attitude voiced by a cot-
ton farmer in Texas: �What�s the use o�
strivin�? Pore folks got to have pore
folks� ways� (Scarborough 74). Discour-
agement often wars with optimism, as
is evidenced in Ellen Glasgow�s novel
Barren Ground. To Dorinda, �poverty
had been an inevitable condition of  liv-
ing, and to fight had seemed as natural
as to suffer or endure� (88), but as her
mother lies dying Dorinda acknowledges
that �at the last she appeared to become
completely reconciled to her twin en-
emies, poverty and dirt;� as Mrs. Oakley
says on her deathbed, �There ain�t any
use struggling, [�] It doesn�t seem just
right that we have to be born. It ain�t
worth all the trouble we go through�
(264-65). Miss Thornton, the school
teacher in Peyton Place, �felt that she
fought a losing battle with ignorance and
was overcome with a sense of  futility
and helplessness� and wonders, �Why

do I try? [�]What chance have any of
these children to break out of the pat-
tern in which they were born?�
(Metalious 8). In the same novel, Selena
is determined to escape poverty, �[b]ut
hopelessness was always at her elbow,
ready to nudge her and say, �Oh, yeah?
How will you get out? Where could you
go, and who would have you after you
got there?�� (31).

 Sylvia Jenkins Cook, in her study
From Tobacco Road to Route 66: The South-
ern Poor White in Fiction, attributes scenes
like these to authors almost as power-
less as their characters to break out of
the dominant ideology and bound by lit-
erary tradition to a certain formula for
representing those in poverty: �But more
ominously for the fictive future of  the
poor white, they were obliged to betray
those qualities of  character that had cre-
ated the poor white�s fascination in the
first place�the combination of vio-
lence, inertia, absurdity, and cunning that
had incongruously made these poor
people as grotesque and contemptible
as their poverty� (30). Thus fiction helped
perpetuate the ideological myths of
American culture: literature not only con-
firmed some prevailing views toward
the poor, it reproduced these values in
the next generation of  readers by pre-
senting stereotypical attitudes as the
norm.

The use of  language helps to form
readers� conceptions of  the characters
and thus plays a part in this process. Lin-
guistic markers are an important tool
when delineating the poor from the non-
poor. Authors often assign a rough dia-
lect to poor characters, allowing them
to speak in only simple words, while
wealthy individuals use cultured tones
and display a wider working vocabulary.2
Grace Metalious emphasizes class divi-
sions in Peyton Place by depicting first the
discourse of  a knowledgeable townsman
and then that of an uneducated wood-
cutter. Seth Buswell is owner and editor
of the town newspaper, the only son
of a governor, having inherited the fam-

ily fortune, certainly qualifies as one of
the town�s �elite.� Educated at
Dartmouth, Buswell demonstrates he is
capable of philosophizing in a cultured
voice about the reasons a woodsman
might drink��One would surmise that
he hasn�t the imagination to invent phan-
toms for himself from which he must
escape��then �consciously practice[s]�
omitting r�s and dropping g�s and con-
descendingly concludes, �Mebbe they�re
a harmless crew at that, our woodsmen,
[�] sort of like tame animals� (30).
Buswell is allowed the luxury of  linguis-
tic �slumming� because of his social
position and education, but the poor are
viewed in a negative light when speak-
ing in the same vernacular.

For example, Lucas Cross is a �now-
and-then� woodsman (28), a master car-
penter and cabinet maker�a craft he
only �practiced when coaxed with liquor
or bribed with outrageous sums of
money� (29)�and a drunken lout who
physically abuses his wife and sexually
assaults his stepdaughter. Lucas is de-
picted as being at the bottom of the
social scale�even the lumbermen re-
gard him with contempt. Returning home
years after being run out of town for
impregnating Selena, he bemoans join-
ing the Navy in a speech wherein not
only his typical avoidance of  work and
responsibility but also his native dialect
direct the audience to think poorly of
him: �Wish to hell I�d stayed in the
woods, I can tell ya. Histin� an ax is a lot
easier than the things they can think up
for a man to do in the Navy� (295).
The text calls Lucas a woodsman but
had he been born elsewhere, the narra-
tor asserts, �he might have been called
an Okie, or a hillbilly, or poor white
trash� (29). Just in case the reader could
possibly be lulled into a false sense that
Lucas could have any shred of respect-
ability, all such illusions are stripped away
by these unfavorable comparisons. No
matter where the reader is from, he or
she is able to link Lucas to a group widely
held to be contemptible.
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Nor does this type of denigrating
labeling occur only in Peyton Place; fic-
tion is full of  similar uses of  stereotypes.
Bread Givers refers to �dirty immigrants�
(Yezierska 17), The House of  Mirth repre-
sents servants as �inhuman� (Wharton
41), and Chester Doble, speaking of his
new neighbors in The Devil�s Hand, says,
�I dunno haow they all manage to
squeeze into that there little cookhouse,
but they don�t aim to live no better�n
hawgs. That�s haow Mexicans is� (Kelley
204). Cook lists a considerable number
of other designations of poor whites in
her work on the depiction of  poverty in
fiction, From Tobacco Road to Route 66; they
include �lubbers, crackers, dirt eaters,
woolhats, river rats, piney-woods tackies,
po buckra, sandhillers, hillbillies, tarheels,
lintheads, and factory rats� (ix). Rimstead
labels such terms and others, like �wel-
fare bums, the underclass, trailer trash,
or child poverty,� as �insults, degrading
paradigms, stereotypes, or euphemisms�
(8). When considered individually, these
terms may, at first, seem only slightly
offensive or derogatory, or they may slip
through the reader�s consciousness as just
the accepted vocabulary of the time or
place, but when a comprehensive list is
compiled and considered, and such
terms are read repeatedly, it can be con-
cluded that these terms ultimately leave
a negative impression of the poor in the
mind of  the reader. These negative im-
pressions are particularly problematic
because the texts also work to present a
sympathetic view of  the poor. Such con-
tradictions are rife in European-Ameri-
can women�s fiction and result in inter-
nal tensions.

Even more interesting tensions oc-
cur when other prevailing attitudes are
incorporated into a work without expla-
nation of the resulting internal contra-
dictions. An example of  this phenom-
enon would be the incorporation of  the
idea that the poor are happy and con-
tented to be poor, in texts that often
present central characters who spend
their lives trying to escape from pov-

erty. In Can�t Get A Red Bird,3 John Carr
sees a wagonload of carefree African
Americans, and he �envied them their
freedom from sense of  responsibility,
their lack of  worry over finances. [�]
Niggers didn�t need money or ministers
or even the justice of the peace to make
them happy� (Scarborough 201). John
is the son of Irish immigrants, a poor
tenant farmer, and he dreams of  chang-
ing the price-fixing system that leaves
him in debt year after year, yet he ap-
parently cannot credit this happy group
with the same worries, dreams, struggles,
and intelligence that he possesses, and
the text seems unaware of the contra-
diction. John is working to get out of
poverty, yet he does not attribute the
same desire to African Americans.

Like John, characters frequently des-
ignate themselves as better than mem-
bers of  other groups (often with differ-
ent racial or ethnic backgrounds), treat-
ing them with the same inequitable atti-
tudes they themselves experience and
resent. Any financial success by mem-
bers of  one of  these �inferior� groups
is regarded as suspicious and threaten-
ing. During a discussion of  immigrants
making money �hand over fist� in The
Devil�s Hand, Kate actually points out this
irony to Mr. Pruett when she says, �Well
is it a sin to make money? It�s what we�re
all trying to do isn�t it? [�] I can�t say
I�m fond of  either Japs or Hindus, but I
believe in giving the Devil his due. [...]
If  Americans were willing to work as
hard and live on as little as Japs they�d
make money out of  lettuce and canta-
loupes too� (Kelley 57). Unfortunately,
this myth that one group of  people
could live on less than another was well-
entrenched in American culture. Accord-
ing to Linda Gordon, �A 1922 study
showed that eleven of  thirty agencies
figured that minorities (for example,
Mexicans, Italians, Czechs) needed less
money to live on. In Washington, D.C.,
social workers had two standard budgets,
a higher one for whites and a lower one
for blacks [�] (47). This system of dis-

crimination helps perpetuate two vicious
cycles, each working to reciprocally aug-
ment the other; ideology influences and
enforces practice as well as influencing
fiction, while in turn fiction influences
ideology and practice.

Another internal contradiction in
fiction is intimated in the idea that poor-
ness is somehow beneficial, that doing
without physical necessities and niceties
makes one strong�yet those who are
financially secure fear falling into pov-
erty and gaining some of  the same �ben-
efits.� Indeed, The House of  Mirth�s Lily
Bart �had always accepted with philo-
sophic calm the fact that such existences
as hers were pedestalled on foundations
of  obscure humanity,� yet when faced
with poverty herself, she realizes �it is
one thing to live comfortably with the
abstract concept of  poverty, another to
be brought in contact with its human
embodiments� (Wharton 158). Lily is
forced to live in a dismal boarding house
and struggles desperately to survive on
the little she earns as a millinery assis-
tant, yet the narrator blithely describes
her co-workers�twenty women with
�sallow� faces and �fagged profiles�
working with �subordinate fingers��as
�fairly well clothed and well-paid� (298-
99). A �well-paid� job for these women
translates into a meager existence for Lily.
In her study Woman�s Fiction, Nina Baym
confirms that �[a] temporary bout with
poverty might have redemptive value for
a pampered social butterfly, but a life-
time of poverty was earthly hell� (48).4

Even more puzzling is the attitude
that the poor do not deserve to have
more money because they cannot re-
sponsibly spend wisely, although, as we
have seen, it is assumed that they could
manage to exist on far less than the non-
poor, often by practicing many small
economies. This belief  is articulated in
Fabulous Valley. After years of  eking out
a living on used-up farms in the Allegh-
eny River valley, poor farmers are rich
overnight when oil is discovered. Ill-
equipped for affluence, Davy Rinn, a
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young newly rich farmer, goes to New
York City and literally throws �green-
backs� away to a crowd on the sidewalk,
spends wildly on banquets and parties,
and wears �[d]iamonds in his shirt front,
a diamond in his cravat, a diamond on
his finger�� (Parker 260). Within a year
he has lost all his money and returns
home deeply in debt, full demonstration
of the ill-advised wisdom of giving
money to the poor. Again, this depic-
tion is both informed by and a reinforc-
ing of  the attitude of  American society.
S. Humphreys Gurteen�s late nineteenth
century Handbook of  Charity Organization
asserts that the poor �have neither the
intelligence, the tact nor the opportu-
nity to extract the maximum of  good
from their slender resources� (qtd. in
Katz 76). Analyzing Gurteen�s discussion
of  poverty, Katz concludes that Gurteen
believed that �[t]he real reason for the
misery of the poor was their ignorance�
(78). Gavin Jones, writing on �Poverty
and the Limits of  Literary Criticism,�
notes that even Thoreau wrote, �Often
the poor man is not so cold and hungry
as he is dirty and ragged and gross. It is
partly his taste, and not merely his mis-
fortune. If  you give him money, he will
perhaps buy more rags with it�
(Endnote 27).

These attitudes, demonstrated in
texts that, in many ways, attempt to gain
sympathy for the poor, actually reiterate
questionable attitudes by perpetuating
such ideological myths. As part of  the
larger group called �the poor,� women,
in particular, face prohibitive attitudes
in society which hinder them from es-
caping poverty.5 One problematic atti-
tude often depicted in fiction is the ex-
pectation that women should and will
confine their labor efforts to certain are-
nas. Domestic labor is seen as a natural
extension of  womanhood and is deemed
�woman�s work.� Thus, it is suitable for
a woman seeking to escape poverty to
marry and perform unpaid labor taking
care of  her husband�s household, or to
seek employment as a poorly paid house-

hold worker such as a cook, maid, or
housekeeper. A more advantageous situ-
ation would be to find employment as a
teacher, seamstress or milliner, or com-
panion. These better paid and less physi-
cally demanding activities are also seen
as extensions of  the woman�s duties at
home�providing useful services to chil-
dren and other women�and are there-
fore suitable, especially for single
women. For example, Gerty becomes
qualified as a teacher in The Lamplighter,
but she only teaches for a short time
because she provides a more valuable
service by acting as companion to her
blind protectress, Emily. In Peyton Place,
Miss Elsie Thornton can teach the
town�s children, but when the school
board considers letting her serve as prin-
cipal they conclude that �being princi-
pal is no job for a woman� (Metalious
94). When the title character of Ruth Hall
petitions her brother, a newspaper edi-
tor, to publish some of her work, he
cruelly advises her to �seek some unob-
trusive employment� (Fern 116).

Although some types of work were
seen as acceptable, marriage was still
often depicted as the ideal route out of
poverty for women. Linda Gordon
writes of single mothers without a male
provider, �These women not only had
the worst working conditions, grinding
themselves through night and day, de-
priving themselves of  sleep, but also fre-
quently pressured their own children
into long hours of  work to ensure the
food and rent money� (22). Anna
Quindlen writes in her introduction to
The House of  Mirth that Lily �at twenty-
nine�has waited too long to make the
marriage that is the only vehicle to a safe
and comfortable future�in truth, in her
set, to any future at all� (vi). But mar-
riage was not always the answer advice-
givers, in whatever form they come, pur-
ported it to be. Jane Addams, talking
about problems of  poverty, describes
�the poorest women of  the neighbor-
hood, many of  whom were bearing the
burden of dissolute and incompetent

husbands in addition to the support of
their children� (128), giving instances of
women supporting husbands who are
drunkards, gamblers, and criminals.

These historical realities made their
way into fiction. Literature sometimes
depicted poor women striving to survive
and failing to escape poverty due to
meager resources, a lack of  marketable
skills, and marriage to a shiftless or un-
lucky �provider.� Of  the texts she ex-
amines, Nina Baym writes, �Our authors
were, naturally enough, particularly alive
to the fact that so many of  the indigent
were women and children made poor by
undependable males and denied the op-
portunity to climb out of  the pit on their
own� (Women�s Fiction 48). Thus Katie
Nolan, in A Tree Grows in Brooklyn,
scrubs floors while her children
scrounge the city streets for rags and
trash to sell to the neighborhood junk
dealer even though Johnny Nolan, hus-
band and father, is alive and working.
And the family of a desperate cotton
farmer in Texas is equally destitute, as
described in Can�t Get A Red Bird:

The wife, Phrony, looked as if  she
had been out in a hard rain all night. Her
stringy hair was faded, her eyes were dim
and squinty, her face the color of  whey.
Her dress was drab and torn, and she
had on a discouraged looking hat with
faded, ragged flowers on its torn brim.
Children clung to her, skulked behind
her, slunk along in front of  her, shy half-
wild little creatures who had scarcely any
separate identity. Slaves to a cotton
row�That was what a cotton farm
could do to a woman! A rented farm and
no money. Children and no means to
do for them with. (Scarborough 173-4)
  The image of the poor woman as ex-
hausted and powerless appears in many
women�s texts. Many other women writ-
ers used their own grueling experiences
with poverty in their texts, often includ-
ing autobiographical sketches of their
own lives to gain sympathy for the
poor.6 In her introduction to Ruth Hall,
Joyce W. Warren acknowledges that
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�Fern�s own experience as a seamstress
working long hours for a pittance gave
her a lifelong sympathy with working
women [�]. She felt strongly about the
suffering she saw and believed society
had a responsibility to the poor� (xxxiii).
However, even sympathetic portraits can
be complex and problematic. Because
women are a complicated and diverse
group, there are a myriad of  internal in-
consistencies and contradictions within
books and between texts, as well as dif-
ferent outcomes for the characters in
poverty. Fanny Fern�s heroine, accord-
ing to Warren, �realizes the American
Dream. She gains wealth and success by
her own talents and industry� (xx). In
The Lamplighter, Gerty is fortunate to get
financial help and educational guidance
from a rich benefactress and therefore
escapes the drudgery of  poverty, plus
she ultimately marries a self-sufficient
man. The text clearly indicates that she
works hard and is virtuous, but also
shows help is necessary to get out of
poverty. But many others fail to escape
poverty. Cook argues that for Judith
Pippinger in Weeds, �little possibility is
held out for relief from the dreary
struggle of  poverty,� so she settles for
�the numbness of endurance� at the end
of  the novel (22). Even social reform-
ers realized that, much as they wished
otherwise, not every poor person they
aided would have a success story. In fact,
much the opposite was true: In his for-
ward to Twenty Years at Hull-House,
Henry Commager says of Addams
�More and more she came to feel like
Alice with the Red Queen: no matter
how fast she ran, she was still in the same
place; the poverty, the slums, the crime
and vice�How futile was the cure, how
imperative was the prevention!� (xiv).

Addams� feelings of futility are rel-
evant to the depiction of  poverty in lit-
erature because ideas like hers are often
represented in fiction. These texts raise
a set of  questions about the images of
the poor; in fact, they may raise more
questions than they answer, for contrast-

ing cultural images are both questioned
and reinforced, resulting in contradic-
tions within and between texts. A criti-
cal reading of fiction may help reveal
the prevailing attitudes toward the poor
and can shape our understanding of
poverty and make us confront our own
internal contradictions in our attitudes
toward poverty. Contrary to what Miss
Garnder told Francie in A Tree Grows in
Brooklyn, poverty does not make a story
sordid or ugly, and some authors do write
about being poor. These texts challenge
readers to a make a critical examination
of the depiction of poverty in literature
and ask us to reconsider what we be-
lieve to be sordid and ugly�and why.
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Endnotes
1 The title is taken from a verse in Fanny
Fern�s article entitled �Dollars and
Dimes.� The verse reads, �Dollars and
dimes, dollars and dimes,/An empty
pocket is the worst of  crimes.�
2 These issues, as written about by Afri-
can-American women, will be addressed

in a forthcoming paper by this author.
3 In From Tobacco Road to Route 66: The
Southern Poor White in Fiction, Sylvia Cook
lists another linguistic contradiction found
in texts: �People whose oral language is
restricted to terse, formulaic, ungram-
matical, and almost wholly practical ut-
terances are permitted in their mental
language a range of philosophical specu-
lation and colorful and complex imag-
ery that emphasizes a degree of activity
and sensitivity not to be expected from
their actions and conversation alone�
(44).
4 The title of  the book is Can�t Get a Red
Bird. To maintain the original emphasis,
I have unitalicized �Red� when italiciz-
ing the title.
5 Ardis Cameron, in her introduction to
Peyton Place, quotes Grace Metalious on
the effects of poverty: ��I don�t go along
with all the claptrap about poverty be-
ing good for the soul and trouble and
struggle being great strengtheners of
character,� Metalious wrote in �All About
Me.� �It has been my experience that be-
ing poor makes people mean and
grabby, and trouble makes them tight-
lipped and whiny�� (xxvi).
6 For a discussion on the ideologies of
women�s labor and domesticity and how
these ideologies affected fiction, read
Laura Hapke�s book Tales of  the Working
Girl: Wage-Earning Women in American
Literature, 1890-1925. In the preface,
Hapke discusses the unskilled jobs in

which women were expected to work,
and says that traditionalists �held that all
work outside the domestic sphere was
unwomanly� (xiii). She lays the ground-
work for discussing the �Victorian ide-
ology of  the woman�s separate sphere�
(xv), which included the concepts of the
woman�s �natural� role as mother and
her interest in motherhood, and goes on
to examine how this ideology is depicted
in fiction.
7 Alice Kessler-Harris writes in her in-
troduction to Bread Givers that �[a]ll
of  the six books Anzia Yezierska pub-
lished between 1920 and 1932 are in
some sense autobiographical� [�] (xvi).
In the introduction to Ruth Hall, Warren
discusses at length how Fanny Fern so
thinly disguised her own life experiences
and her ill-treatment by her family that
in her �satirical portrait� of her brother
his �contemporaries apparently had no
trouble in recognizing him� (xiv). War-
ren also says that �the critics castigated
Fanny Fern for her negative treatment
of her father, brother, and in-laws,
whose uncharitableness toward her
when she and her children were living in
poverty she had sharply satirized in the
novel� (xvii). And Edith Kelley and her
husband �worked a tobacco farm in
Kentucky� before she wrote Weeds, ac-
cording to Matthew J. Bruccoli�s
afterword to the The Devil�s Hand (292).
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Schools Make Me Sick: A Correlation
Between Classroom Allergens and Behaviors

Kimberly R.
Johnson
Dr. Carol Detmer
Department of
Human Sciences

Imagine Mrs. Thompson, a second
grade teacher, who headed to school one
morning and noticed her car hood was
covered with thick yellow pollen. Mrs.
Thompson did not give much thought
to the pollen, backed out of her drive-
way and drove to school. While Mrs.
Thompson greeted her students at the
classroom door, she noticed that Suzy
held tissue in both hands, wiping her
nose every time she sneezed. Following
behind Suzy was Robby whose eyes
were extremely red and puffy. After Suzy
and Robby walked past, Mrs. Thomp-
son thought about the thick pollen that
had settled on her car hood and how
the outdoor pollen had taken a toll on
Suzy�s and Robby�s allergies. Wondering
whether there were any other students
in her class who suffered from allergies,
Mrs. Thompson observed her students
closely throughout the day to see which
ones exhibited symptoms.

At the end of  the day, Mrs. Thomp-
son thought about her observations.
Suzy, Molly, and Robby spent the whole
day sneezing, rubbing their itchy watery
eyes and wiping their runny noses. In
addition to observing these students,

Mrs. Thompson noticed other behav-
iors in children she could not explain.
Andy was extremely active after lunch
and could not focus on his class work,
Emily kept nodding off  to sleep, and
Josh seemed unusually irritable. Little did
Mrs. Thompson know that the students
who exhibited extreme activity, drowsi-
ness and irritability could also be suffer-
ing from some type of allergic reaction.

Many individuals think of  allergic re-
actions as itchy watery eyes, runny stuffy
noses, rashes and hives. But allergic re-
actions can be exhibited through a wide
range of  symptoms. Children who are
sensitive may exhibit mood swings, irri-
tability, temper tantrums, decreased abil-
ity to concentrate, decreased handwrit-
ing legibility, hyperactivity, clumsiness,
extreme silliness, vomiting, diarrhea,
migraine headaches and a host of  other
symptoms (Rapp, 1996). These symp-
toms can affect children�s performance
in school and can interfere with their
daily lives.

Allergies among children have be-
come so a prevalent today they may be
labeled the �leading cause of poor health
in children� (About, Inc., 2003, p.1). Al-
lergies �account for more office visits
to pediatricians than any other medical
problem and they are responsible for
more missed days of school than any
other medical problem� (Gale Research,
1998, p. 1). Researchers have found that
allergies caused students in the United
States to miss a total of more than 2
million school days a year (Schering Cor-
poration, 2003). As a result, teachers and

school personnel must become knowl-
edgeable about the various substances
that could trigger allergic reactions and
how students may be assisted in coping
with this condition.

Childhood Allergies and
Sensitivities
Description and Background

Heredity plays a major role in de-
termining whether a child develops al-
lergies. A child having one parent with
allergies and sensitivities has a 30�50
percent chance of  also developing aller-
gies, but �when both parents have aller-
gies the chances increase for the child
to 60�80 percent� (About, Inc., 2003,
p.1). It is not uncommon for children
who have no known family history of
allergies to still develop the condition.
Pediatric allergies �are more common in
boys under the age of  10, while girls
between the ages of  10 and 20 are more
likely to be affected� (Cleveland Clinic
Health System, 1999, p.1).

Individuals who are sensitive may
react after being exposed to pollen,
foods, chemicals, or some combination
of all these. Those having essentially sea-
sonal allergies usually sniff and sneeze
during spring and/or fall, but the rest
of the year feel reasonably well. Indi-
viduals with food allergies have no sea-
sonal symptoms, but react when they
eat certain foods. Those sensitive to
chemicals react after being exposed to
such substances as gasoline, perfume,
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fabric softener, but may not have any
symptoms due to pollen or foods. On
the other hand, there are individuals who
suffer from multiple allergy types. Those
individuals are allergic to a combination
of pollen, foods and chemicals that
cause severe health problems which in-
terfere with their daily lives (Krohn, Tay-
lor, & Larson, 2000).

The majority of individuals who
suffer from multiple allergies are women
(Klotter, 2001), although there have been
diagnoses of  children suffering from the
condition according to Pediatric Envi-
ronmental Health Subspecialty Unit at
Boston�s Children Hospital (Woolf,
2000). The impact of  multiple allergies
is illustrated by a four-year-old child who
was referred to the Pediatric Environ-
mental Health Subspecialty Unit at
Boston�s Children Hospital after her
pediatrician diagnosed her as having a
milk allergy. The child�s mother became
very concerned after the diagnosis be-
cause her daughter began reacting to a
variety of  environmental triggers (such
as chemicals, foods and other allergens)
that caused an expanding list of symp-
toms. The child began to experience al-
lergic reactions to �cleaning compounds,
detergents, perfumes, cigarette smoke,
dust and paints� that caused symptoms
such as �headaches, fatigue, nausea, dif-
ficulty breathing, and malaise� (Woolf,
2000). The preschooler�s life significantly
changed as a result of  her severe aller-
gies.

After the child�s diagnosis, her fam-
ily allowed no tobacco smoke in the
home, they had all carpet removed, and
they covered the child�s mattress on her
bed in order to reduce the amount of
dust mites that triggered allergic reac-
tions. The child�s mother no longer took
her into public restrooms or grocery
stores because the disinfectants used to
clean and sanitize the buildings caused
the child to experience �dizziness, fatigue,
headaches, chest tightness, and nausea�
(Woolf, 2000, p.1220). When visiting
Boston�s Children Hospital, the child

would have asthma attacks after being
exposed to the freshly painted areas of
the hospital. The mother feared that her
child�s transition into public kindergar-
ten �would likely be sabotaged by the
school�s routine of  pesticides and clean-
ing products� (Woolf, 2000, p.1220). The
child missed 15 days of her half-day kin-
dergarten due to her symptoms, after
which the school promised to work with
the parents to limit the child�s contact
with chemical exposures. The symptoms
experienced by this child and countless
others with allergies are caused by an
�over functioning� immune system.

The Immune System
Responses

The immune system works on a 24-
hour basis to defend the body from sub-
stances that would harm or destroy it
(Taylor, Krohn, & Larson, 2000). When
the immune system perceives a substance
as being harmful it releases antibodies
to destroy that substance (Byrnie, 2000).
Although the immune system serves to
protect the body against harmful sub-
stances, it is capable �of acting in ab-
normal ways� (Wittenberg, 1996, p.13).
During an allergic reaction, the immune
system mistakenly identifies �safe� sub-
stances as �harmful� (Byrnie, 2000). For
example, a person who is sensitive to
peanuts may have an allergic reaction
after eating a food containing peanuts
because his/her immune system mistak-
enly detected the peanut as being a harm-
ful substance and began fighting it as if
it were a germ. Some common aller-
gens (substances that cause allergic reac-
tions) are foods, dust, pollen, and even
chemicals.

When the immune system detects an
allergen as being harmful it releases an-
tibodies to attack and kill the harmful
substance (Byrnie, 2000). Immediately
after the immune system releases anti-
bodies to attack the allergen, the body
releases histamines to direct blood and
extra antibodies to the effected area to

fight the invading substance. Histamines
are responsible for causing itchy watery
eyes, runny noses, hives, rashes and other
symptoms the body may exhibit during
an allergic reaction (Royston, 2003).

To reduce the effects of  histamines,
many individuals are prescribed antihis-
tamines. For the millions of  children with
allergies, antihistamines can bring relief
for their symptoms, but can also cause
reduced performance in the classroom.
For example, one of  the most impor-
tant aspects of  learning is attentiveness.
Children must be fully alert in order to
gain the concepts being taught in class
(Schering Corporation, 2003). Over-the-
counter antihistamines can produce sig-
nificant drowsiness in children. If the
antihistamine is administered to the child
shortly before or during school hours
the �child�s ability to remember facts and
analyze concepts� may be affected
(Schering Corporation, 2003, p.1).

According to Linda Wolfe, R.N.,
president of the National Association
of  School Nurses (NASN), many par-
ents, teachers, and school nurses are con-
cerned that �the allergy medications used
to stop the sneezing, sniffling, and con-
gestion, make children drowsy or affect
their ability to concentrate� (Medical
Network, Inc., 2003, p.1).

According to a survey given to the
members of the National Association
of  School Nurses: ��75 percent agreed
that the physical side effects of  the medi-
cation used to treat nasal allergy symp-
toms interfered with school perfor-
mance [and] 67 percent said a child�s
alertness and ability to concentrate are
impacted. Also 68 percent said they
thought drowsiness has the greatest im-
pact on children�s participation both in
and out of the classroom� (Medical
Network, Inc., 2003, p.1).

Antihistamines are not the only
threat to children�s performance in
school; teachers must also examine the
foods eaten by their students.
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Food Allergies

For most, enjoying a peanut butter
sandwich, shrimp or a tall glass of milk
will have no ill effects. But some soon
become aware of  hives, abdominal
cramps or a tingling sensation in the
mouth. Some may vomit or experience
severe shortness of breath. Some may
even die (Putnam, 2002). For 8-year-old
Johnny, such symptoms are a reality. On
Christmas day Johnny decided to eat a
chocolate peanut treat. He had had some
difficulty with peanut allergies in the
past. Once they gave him a rash and
another time they made him wheeze, but
this time was far worse. After Johnny
ate the treat he immediately went into
anaphylactic shock (Putnam, 2002). Ana-
phylactic shock is a �life-threatening al-
lergic reaction that can constrict airways
in the lungs, severely lower blood pres-
sure, and [cause] suffocation by the
swelling of  the tongue or throat�
(About, Inc., 2003, p.1). Unfortunately,
Johnny never recovered from the impact
of  the shock and remains in a vegeta-
tive state (Putnam, 2002).

Anaphylactic shock is one of  the
most severe types of  allergic reaction,
but symptoms due to food allergies are
widespread. In addition to those listed
above, symptoms may include difficulty
breathing and swallowing, diarrhea, in-
tense skin itching, wheezing, and/or
swelling of  the eyelids and face (About,
Inc., 2003; Putnam, 2003). Reaction to
foods usually �begins within five to 30
minutes after the individual eats the of-
fending food and symptoms may last for
up to 72 hours or longer if  not treated�
(Putnam, p.2, 2002). Reactions can oc-
cur from the individual �eating, drink-
ing, or smelling the offending foods�
(Naturopathic Medicine, p.3, 2003).

Food allergies affect only 1.5 per-
cent of adults in the United States while
6 percent of  children are affected. Ac-
cording to Hugh A. Sampson, M.D., di-
rector of  the Elliot and Roslyn Jaffe
Food Allergy Institute at Mount Sinai
School of  Medicine in New York City,

�an estimated 150 Americans die each
year from severe allergic reactions to
food� (About, Inc., 2003, p.1). It is criti-
cal for individuals with food allergies to
become aware of  the foods that most
commonly cause reactions. Eight foods
account for nearly 90 percent of all food
allergies: milk, eggs, peanuts, tree nuts
(walnuts and cashews), fish, shellfish,
soybeans and wheat are most commonly
the cause of  allergic reaction in individu-
als (Putnam, 2002). Most children out-
grow milk and egg allergies; on the other
hand, �allergies to peanuts, tree nuts, and
shellfish are lifelong� (Putnam, 2002,
p.2).

School officials at Elridge Elemen-
tary School �have banned all peanut
products from one of the tables in the
school�s lunch room in an attempt to
create a safe haven for a fourth grader
with a severe peanut allergy� (Safer,
1998, p.1). Jackie Lisa, principal at
Metcalf  Elementary School, reported
that a peanut-free table was created for
a child, which �prompted his whole class
to give up peanuts for the school year
so they could sit together� (Safer, 1998,
p.1). Teachers who have children with
food allergies in their classes have to re-
think traditional school projects that re-
quire the use of  peanuts and other le-
gumes (Safer, 1998). The concern about
peanut allergies has extended beyond
schools: �the U.S. Department of  Trans-
portation issued an order requiring air-
lines to set aside at least three rows where
no peanuts can be served whenever a
passenger with a peanut allergy makes
an advance request� (Safer, 1998, p. 1).
Peanuts and other foods are not the only
substances that can be harmful to allergy
sufferers. Airborne allergens can also
pose a direct threat to those individuals
who are sensitive.

Airborne Allergens

Airborne allergens include sub-
stances such as pollen, dust and mold.
Airborne allergens cause allergic reactions
in a susceptible individual by entering

through the nose and mouth (Alcon,
Inc., 2003). Those who suffer from air-
borne allergens may experience sneez-
ing; runny or clogged noses; coughing;
itching eyes, nose and throat; dark circles
under the eyes; watery eyes; and con-
junctivitis (�Symptoms of Allergies to
Airborne Substances,� 2003). Airborne
allergens can be found indoors or out-
doors (Alcon, Inc., 2003). Numerous
airborne allergens can be found in the
home, the most common being dust
mites.

Dust mites are tiny bugs that �feed
off  of  our dead skin cells� (Alcon, Inc.,
2003, p.1). These minute bugs live in
�sofas, bed sheets, rugs, and other such
places� (Alcon, Inc., 2003, p.1). Dust
mites can be controlled by frequently
vacuuming the areas where they are most
common. It is essential to empty the
vacuum bags after use because the tiny
dust mites can seep through the bags.
In addition, it is important to �frequently
change the bed sheets and /or consider
the use of  dust-proof  covers for mat-
tresses and box springs� (Alcon, Inc.,
2003, p.1). Dust mites are relatively easy
to control; on the other hand, mold and
pollen that are found outdoors are con-
sidered more difficult to control.

Pollen allergies usually occur during
the spring, summer and fall seasons
(�Pollen Allergy,� 2003). Pollen com-
prises tiny particles that are released
from trees, weeds and grass. Pollen is
essential in fertilizing plants, but at times
may enter the nose and throat in hu-
mans, causing allergic reactions in those
who are sensitive (�Pollen Allergy,�
2003). Pollen counts tend to be higher
in the �morning on warm, dry, breezy
days, and lowest during chilly, wet peri-
ods� (�Pollen Allergy,� 2003, p.2). Al-
though a pollen count is only an approxi-
mation of  how intense the pollen is, �it
is useful as a general guide for when it is
advisable to stay indoors and avoid con-
tact with the pollen� (�Pollen Allergy,�
2003, p.2).
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Another form of  airborne allergen
found outdoors is mold. Mold can be
located on leaves, grass and hay. Like
pollen, mold is carried by wind and,
when inhaled by allergy sufferers, trig-
gers reactions (Alcon, Inc., 2003). Indi-
viduals who suffer from reactions to
mold may experience symptoms during
spring to late fall. Mold season reaches
its peak from July to late summer. Un-
like pollen, molds can grow at subfreez-
ing temperatures and may persist after
the first frost (�Mold Allergy,� 2003).
Molds grow wherever there is moisture,
oxygen and a source of  other chemicals;
molds can be found thriving on vegeta-
tion that has been killed by the winter
cold (�Mold Allergy,� 2003).

Although mold is typically found
outdoors, it is not uncommon to find
mold indoors. Mold can be found in
damp basements and closets, bathrooms,
refrigerator drip trays, air conditioners,
and other places that are moist and dark
(�Mold Allergy,� 2003). In June, the
McKinley Elementary School in
Fairfield, Connecticut, made CBS
evening news �when a number of  teach-
ers and kids reported a rash of  unex-
plained symptoms� (CBS Evening
News, June 5, 2002, p. 1). Dr. John
Santilli, a local allergist, had the school
tested and �they found the typical molds
aspergillus [and] penicillium� that had
been brought on by �some summer late
flooding� (CBS Evening News, June 5,
2002, p.1). Santilli told reporters that
once they began receiving the test re-
sults they realized that McKinley El-
ementary �was not [just] a problem, but
a huge problem ... some 40 to 60 stu-
dents and staff  got sick from the mold�
(CBS Evening News, June 5, 2002, p.1),
and two students required hospitaliza-
tion. This case becomes even more
alarming when one realizes that approxi-
mately �14 million American children
attend schools with poor environmen-
tal conditions� (CBS Evening News,
June 5, 2002, p.1).

Chemical Allergens

Yet another source of  allergic reac-
tions, chemical contaminants from in-
door air pollution mainly derive from
sources inside the building. These con-
taminants, often found in the air of
modern buildings, are from a group
known as volatile organic compounds
(VOC) (Chisholm & Wickens, 1993).
These organic compounds are highly
toxic which cause many allergy suffer-
ers to become ill with exposure. VOCs
are emitted from various chemicals such
as toluene. Toluene, a form of  glue, is
used with floor coverings (e.g., contact
cement) to help secure carpets. Toluene
is not only used in securing carpets, but
it is also used in many cleaning agents.
Acetone is another VOC that is out-
gassed from paints and caulking materi-
als (Chisholm & Wickens, 1993). Form-
aldehyde, the most commonly used
VOC, is found in many items such as
�building materials, cosmetics, home
furnishings, and textiles� (Formalde-
hyde, n.d., p. 1). Insulation used in build-
ings �can contain up to twelve percent
formaldehyde by volume� (Scharabok,
1997, p.1).

Cleaning agents used in homes and
schools often contain hazardous chemi-
cals that could cause reactions in those
who are sensitive. Solvents may contain
benzene that can cause respiratory prob-
lems or trichloroethylene that can cause
fatigue and dizziness (New, 1992).
Harmful chemicals including alpha ter-
pineol, benzyl acetate, benzyl alcohol,
camphor, chloroform, ethyl acetate and
pentane are found in fabric softeners/
dryer sheets. Alpha terpineol may cause
central nervous system disorders (CNS)
resulting in loss of  muscular coordina-
tion, excitement, respiratory problems,
depression and headaches. Benzyl ac-
etate can be absorbed through the skin,
causing irritation to the eyes and respi-
ratory passages. Benzyl alcohol, another
substance found in dryer sheets and fab-
ric softeners, may affect the upper res-

piratory tract causing �headaches, nau-
sea, vomiting, dizziness, drop in blood
pressure, CNS depression, and [in se-
vere cases,] death due to respiratory fail-
ure� (Kendell, n.d., p. 2).

The literature review depicted a
wide range of substances that can cause
allergic reactions in children and adults
alike. After reviewing possible allergens
and the symptoms that can occur, it ap-
peared that many schools harbor mul-
tiple causative agents that may trigger
allergic reactions in children. To test this
hypothesis, a survey was designed to de-
termine how many causative agents were
present in the Murfreesboro, Tennessee
area schools and whether or not there
was a correlation between the causative
agents and children�s recurring behav-
iors (see Appendix).

Methodology
Participants

Seventy-four teachers from three el-
ementary schools volunteered to partici-
pate in this study. The schools were cho-
sen based upon the principals� accep-
tance of  the surveys to be administered
to their teachers. There were two pre-
school teachers, 18 kindergarten teach-
ers, 10 first grade teachers, seven sec-
ond grade teachers, seven third grade
teachers, seven fourth grade teachers,
seven fifth grade teachers, eight sixth
grade teachers, four seventh grade teach-
ers, and four eighth grade teachers who
participated in the study.

Apparatus
Materials used for this research were

the cover letter and survey (see Appen-
dix). The cover letter was intended to
be read prior to completing the survey,
as it introduced the researcher and her
purpose for the study. The survey itself
was compiled based on the knowledge
gained from the literature review con-
cerning allergies and the behaviors ex-
hibited as allergic reactions. The survey
asked basic demographic information
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and covered behaviors teachers noticed
in their classrooms and which allergens
they had present in their classroom.

Procedure
The principal of each school was

contacted and informed about the study.
Upon approval from the principal, the
surveys were delivered to the school and
distributed to each teacher by school
personnel. A survey was placed in every
teacher�s mailbox and the teachers were
given one week to complete the survey
and return it to the main office of  the
school. All surveys were anonymous;
teachers were asked not to place their
names on the survey, but they were asked
to list the grade they taught. The sur-
veys were then collected and analyzed.
The surveys were analyzed by correlat-
ing each potential allergen to the symp-
toms (see Appendix). From the surveys,
the researcher was able to determine
which causative agents were most preva-
lent in the classrooms. The researcher
was also able to determine a correlation
between causative agents and behaviors
in students.

Results
Out of  the 74 classrooms surveyed,

72 classrooms used dry erase markers;
60 of the classrooms had dust mites; 55
used cleaning agents with detectable
odors; 53 had individuals who wore per-
fume inside the class; 52 used air fresh-
eners; 49 used scented soaps; 43 used
scented lotions; 25 had mold in their
classrooms; 22 classrooms used peanut
butter whether eaten in class or used for
class projects; and 16 classrooms con-
tained carpet.

Of  the 74 classrooms surveyed, all
74 teachers observed students who were
easily distracted; 70 teachers observed
students who experience allergy symp-
toms such as runny nose, sneezing, na-
sal congestion; 68 teachers observed
children with hyperactivity; 59 teachers
observed students who experienced fa-
tigue and drowsiness; 50 teachers ob-

served students with asthma; and 49
teachers observed students with head-
aches in their classrooms.

The study found a correlation be-
tween those classrooms containing po-
tential allergens and the students within
those classrooms exhibiting symptoms.
The classrooms that contained causative
agents showed a trend of having more
children who exhibited symptoms. The
following graphs depict some significant
relationships between potential allergens
in classrooms and children�s behaviors.
Graph #1 shows the relationship be-
tween classrooms with wall-to-wall car-
peting and children�s classroom behav-
iors. As mentioned, of  the 74 classrooms
surveyed, 16 contained wall-to-wall car-
peting. Of  these 16 classrooms, 93.7
percent had children who exhibited signs
of fatigue while 75.8 percent of the

classrooms without wall-to-wall carpet
reported students showing signs of fa-
tigue.

Graph #1 also shows the correla-
tion between classrooms with wall-to-
wall carpeting and children exhibiting
common allergy symptoms such as wa-
tery eyes, stuffy noses, sneezing. The re-
sults showed that every classroom con-
taining wall-to-wall carpeting had chil-
dren who exhibited common allergy
symptoms while 93 percent of the class-
rooms without wall-to-wall carpet had
children who exhibited allergy symp-
toms. In addition, this graph compares
classrooms with and without wall-to-
wall carpeting with respect to students
within those classrooms having head-
aches. Headaches were found in 76 per-
cent of classrooms with carpet and 63
percent of classrooms without carpet.

GRAPH #1: Wall-to-Wall Carpeting and Physical Symptoms

GRAPH #2: Scented Material and Physical Symptoms
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Graph #2 compares scented mate-
rials such as soaps, perfumes and air
fresheners used within classrooms to
physical symptoms of headaches,
asthma and fatigue. Scented soaps used
within the classrooms were compared
to headaches. A total of  49 classrooms
were reported as having used scented
soaps. Of  those 49 classrooms, 71 per-
cent had children who exhibited head-
aches; 56 percent of the classrooms
without scented soaps contained children
with headaches. Perfumes worn in the
classrooms were compared to the physi-
cal symptom of asthma. Fifty-three
teachers reported having perfume worn
in their classrooms and of those 53 class-
rooms 73 percent contained students
with signs of asthma while 52 percent
of the classrooms without perfume con-
tained children with asthmatic symp-
toms. Classrooms containing air fresh-
eners were compared with signs of  fa-
tigue. Fifty-two teachers reported hav-
ing used air fresheners within the class-
room. Of  those 52 classrooms, 81 per-
cent contained children who exhibited
fatigue while 77 percent of the class-
rooms without air fresheners reported
children showing signs of fatigue.

Graph # 3 correlates cleaning agents
with detectable odors to physical symp-
toms of  asthma and allergies. Of  the 74
teachers surveyed, 55 of  them reported
having cleaning agents with detectable
odors used within their classrooms.
Asthma seemed to be significantly higher

in classrooms with detectable odors. Of
the classrooms with detectable odors,
91.8 percent had children who exhibited
asthma while 67.5 percent of the class-
rooms without detectable odors had
children with asthma. Every classroom
that contained detectable odors had chil-
dren who exhibited allergy symptoms
while 89 percent of the classrooms with-
out detectable odors had children who
exhibited allergy symptoms.

Discussion
This research shows many class-

rooms contain substances that can trig-
ger allergic reactions in those that are
sensitive. The classrooms containing
causative agents often contained a higher
percentage of  students who exhibited
physical symptoms when compared to
the classrooms without causative agents.
This survey did not measure whether or
not the causative agents in the class-
rooms were a direct cause of  the
children�s symptoms. All classrooms had
multiple causative agents making it dif-
ficult to determine which ones were the
primary cause of  symptoms, so addi-
tional research is needed to determine
specifically which causative agents have
a major impact on children�s behaviors.
Further research should be conducted
to determine whether certain schools
have a higher percentage of  behaviors
and the cause of  those behaviors. The
material presented in this paper could

be generally helpful to classroom teach-
ers and schools. Overall the results of
the survey showed that classrooms with
causative agents had higher percentages
of  children with behavior issues. Class-
rooms without specific causative agents
tended to have a lower percentage of
these same behaviors. This finding sug-
gests that classrooms which are more
environmentally clean are less likely to
negatively impact students� behaviors.
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Appendix

School_________________________________________________________

Grade_____________
Please check all the following that apply to your classroom (these may or may not
apply to other classrooms or areas in the school).

__ Wall to wall carpeting
__ nailed to floor
__ glued to floor

__ Area rugs
__nailed to floor
__ glued to floor
__ loose

__ Dry erase markers
__ regular
__ low odor
__ no odor

__ Lotion used in classroom by students, teachers, aides, and/or parent volunteers
__ scented
__ unscented

__ Soaps used in classroom by students, teachers, aides, and/or parent volunteers
__ scented
__ unscented

__ Perfumes/Colognes/Aftershave
__ worn by teacher __ worn by aide
__ worn by student(s) __ worn by parent volunteers

__ Air fresheners
__sprayed in classroom
__ plug in
__ potpourri
__ scented candles
__ other

__ Cleaning agents with detectable odor
__used by custodial staff
__ used by teacher or aide

__ Peanut Butter, peanuts, or peanut shells
__ eaten in class
__ used for projects

Other potential allergens:
__ Aware of mold or �musty� odor in classroom

__ always
__ occasionally

How often?____________________________________________
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__ Aware of dust in classroom

Any not mentioned? Please list.
______________________________________________________________________________________

School_________________________________________________________ Grade_____________
Throughout the summer I conducted a literature review over environmental illnesses � its causes and symptoms. Please check
the following symptoms that you have noticed in your students.

__ Hyperactivity
__ 1-3 students
__ 4-6 students
__ 7-10 students
__ none

__ Easily distracted
__ 1-3 students
__ 4-6 students
__ 7-10 students
__ none

__ Fatigue, drowsy
__ 1-3 students
__ 4-6 students
__ 7-10 students
__ none

__ Asthma
__ 1-3 students
__ 4-6 students
__ 7-10 students
__ none

__ Headaches
__ 1-3 students
__ 4-6 students
__ 7-10 students
__ none

__ Allergy symptoms such as runny nose, sneezing, nasal congestion, etc.
__ 1-3 students
__ 4-6 students
__ 7-10 students
__ none

__ Other symptoms
Please explain___________________________________________________________________
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An Irish Legacy:
The Privatization of Penance

The Celts arrived in Ireland around
350 BC.1 Their tribal culture and their
shared ancestry with the Gauls, the
Welsh, and the Britons2 created the en-
vironment that through the sixth, sev-
enth, and eighth centuries transformed
the history of  western Christianity.
Through a fierce and feared slave trade,3
the Irish not only enslaved their future
apostle, St. Patrick, but also set into
motion the events that led to Patrick�s
spiritual awakening and acceptance of
the Christian faith. Patrick�s subsequent
mission of conversion gave the Irish the
�first de-Romanized Christianity in hu-
man history, a Christianity without the
sociopolitical baggage of  the Greco-
Roman world, a Christianity that com-
pletely inculturated itself into the Irish
scene.�4 In addition, it inspired a flour-
ishing of  Christianity, monasticism, and
theological scholarship that incorporated
specifically Irish characteristics, some of
which resulted in the popularization of
private penance and penitential hand-
books. The influential Irish Penitentials
exemplify the way in which the unique-
ness of Irish conversion left an indelible
mark on continental Christianity.

Tanya R.
McLaughlin
Dr. Louis Haas
Department of
History

The Christian conversion of the
Irish, unparalleled in its peacefulness and
lack of  martyrs,5 began with the return
to Ireland of the once enslaved Patrick.
His unique �emotional grasp of Chris-
tian truth� gave Patrick a spiritual
strength that convinced him that �even
slave traders can turn into liberators.�6

He showed a warrior people a �living
alternative� to war and death in living as
a man at peace�a peace that �issued
from his person like a fragrance.�7

Patrick revered both Irish courage and
�the natural mysticism of  the Irish,
which already told them that the world
was holy�all the world, not just parts
of it.�8 He showed the Irish a way of
life that did not require the violent sac-
rifices of  their pagan faith, teaching
�Christ had died once for all.�9 To this,
the Irish responded by abandoning hu-
man sacrifice and accepting the sacrifice
of Christ as a sign that God loved
them.10 St. Patrick, who was in spirit an
Irishman,11 had converted enough of  the
Irish to Christianity by 431 to attract the
attention of  Rome and the appointment
of  a bishop to the Irish in that year.12

His mission, unfettered by the legally
oriented Roman Church, was custom-
ized for the Irish culture and worldview,
and facilitated the persistence of the
Irish psychological identity.13

By the year of  Patrick�s death in 493,
while Christianity was fostering a new
peace in Ireland, the Roman Empire was
�careening in chaos, barely fifteen years
away from the death of the last western
emperor.�14 The lack of  Roman politi-

cal and cultural influence in Ireland
forced Christianity to develop in a man-
ner distinct from the course Christian
development took in the Roman Em-
pire.15 Beginning in the Ulidian country,16

St. Patrick established an Episcopal
Church system modeled after the church
structures he witnessed in Gaul and Brit-
ain, in which bishops presided over fixed
sees and exercised authority over their
own dioceses.17 Although the structure
of the fifth-century Irish Church was
similar to that of the remainder of the
western world, by the seventh century
the powers of jurisdiction had shifted
to abbots, only some of whom were
also bishops. Bishops began to serve
strictly sacramental functions. By this
time, the Church was �organized no
longer in territorial dioceses but in a
monastic paruchiae, groups of widely
scattered houses acknowledging a par-
ticular head�18�a uniquely Irish struc-
ture.

It is within this inherently Irish sys-
tem that the penitentials arose as a vital
facet of  Celtic Christianity.19 The
penitentials, which were schedules of
penance designed for the use of the con-
fessor,20 arose in the sixth century and
articulated a system of  penance that had
become increasingly systematic during
the fifth century.21 Each included �long
schedules, or tariffs, of specific penances
for corresponding lists of  sins.�22 As the
use of the penitentials became more
widespread, so too did their production
in Ireland. The Irish penitentials influ-
enced later continental penitentials that
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reflected the clash and melding of the
Irish Church and the Roman Church.

In examining the oddity of written
handbooks for penance, two interwo-
ven factors help to explain their appear-
ance in Ireland: a lack of written law
and a lack of  urbanization. The former
is typical of a tribal culture character-
ized by the latter. In most tribal societ-
ies, the greatest obstacle to the mainte-
nance of law and order during the early
infusion of laws�as would have been
the case in presenting the Irish with eccle-
siastical laws�is the perpetuation of
private vengeance. For the Irish, these
types of unwritten law �endured along-
side of more orderly methods of set-
tling disputes and, in some cases, were
recognized by law. But the penitential
system set its face against such practices
by providing penances for homicide
committed in revenge, as well as for
other forms.�23 In the fifth and sixth cen-
turies Christians were forbidden to solve
disputes using Brehon Laws (Irish na-
tive laws). By the seventh and eight cen-
turies �the Brehons had been converted,
and the clergy, by reason of  their or-
ders, had been given a position among
the noble grades of  society.�24 Conse-
quently, secular and ecclesiastical law
quickly began to work harmoniously to
establish codified methods of maintain-
ing peace and to eliminate the pre-Patri-
cian methods of blood-vengeance. In
fact, many provisions within the
penitentials required additional penance
for individuals who did not obey the
sentences of  secular authorities.25 In ad-
dition, the Brehon Laws provided lighter
sentences for perpetrators �who had
gone to confession and were undergo-
ing penance; demanded that criminals
perform penance in addition to their
other penalties; and visited them with
partial outlawry until they completed the
penances assigned by the clergy.�26 The
penitentials spawned a flourishing of
written law�both ecclesiastical and
secular�that, while novel to the Irish,
had taken place centuries before in the

Roman provinces that had previously
been spreading Christianity.

The lack of  urbanization that char-
acterized sixth century Ireland elevated
kinship and kingship in the maintenance
of law and was reflected in the monas-
tic system which developed. Patrick had
hoped that establishing ecclesiastical sees
next to powerful kings would allow his
bishops �to keep an eye on the most
powerful raiders and rustlers and limit
their depredations.�27 Instead, he unwit-
tingly facilitated the influence of king-
ship and kinship in the developing or-
ganization of the Irish church. As Chris-
tianity rapidly became the �exclusive
faith of  powerful royal clans,�28 the re-
lationship of the bishop to his diocese
began to resemble the relationship of
the petty king to his tuath (tribal struc-
ture).29 The abbot, who was �the heir
of  the founder, sometimes of  the same
dynastic family�30 and head of the mo-
nastic paruchia (monastic filiation), took
on the ecclesiastical role of a king over
kings.31 During the sixth and seventh cen-
turies, certain kings and abbots were
expanding their influence in tandem and
creating large tuatha and paruchiae, respec-
tively.32 Many of  the Irish monasteries�
including Armagh, Clonmacnoise, and
Kildare�rose to positions of wealth
and power.33 As the paruchiae34 grew, the
relationship between the abbot and sub-
ordinate churches increasingly resembled
overlordship.35

The system of  secular and ecclesi-
astical governments present in Ireland
precluded the existence of crimes against
the state as developed in the Roman
world.36 Consequently, sin which was
�thought to be a public matter, a crime
against the church, which was the Mys-
tical Body of Christ�37 in the Roman
sphere, became a private matter between
the sinner and God in Ireland just as
crimes were matters to be handled be-
tween subject and king. This alteration
in the definition of  sin reflected the
�Irish sense that personal conscience
took precedence over public opinion or

church authority.�38 In addition, it man-
dated private confession and necessi-
tated the soul-friend, or a kind of  mentor.
For the Irish, the focus of  prayers was
�I� not �we� because it �was the indi-
vidual, not the group that was saved or
damned. On the basis of individual faith
and action was the final judgment to be
made.�39 This stood in direct opposi-
tion to the Roman view that the church
as a whole would suffer the repercus-
sion of individual sin. While Romanized
Christians demanded a public display of
penance to the church, Irish Christians
expected the individual to pay penance
directly to God for his or her own sins.40

By incorporating ancient social tradi-
tions, Irish monasticism also drew in the
druidic traditions embodied in the say-
ing, �Anyone without a soul--friend is
like a body without a head.�41 The
anmchairdme, or soul friendship, between
an older and a younger monk became a
crucial aspect of Irish monastic life. A
monk�s anmcharae was his confessor and
�performed a fosterer�s function, while
the abbot filled a strictly paternal role.�42

This relationship was a private interac-
tion in which the confessor replaced the
abbot as a father figure to the monk.43

The individual acting as confessor �knew
that every confession was sealed forever
by God himself. To break that seal was
to imperil one�s salvation: it was practi-
cally the only sin the Irish considered
unforgivable.�44 The penitentials pro-
vided abbots with an avenue of inclu-
sion in the otherwise exclusionary pro-
cess of confession and penance. In ad-
dition, handbooks of penance distrib-
uted to confessors increased the likeli-
hood of  uniformity in the penances
meted out within each monastery.

Irish monastic missions transported
a �vibrant form of  Christian life and cul-
ture� to Britain and continental Europe45

through the efforts of  Irish monks such
as Columcille,46 who established a mon-
astery in Iona,47 and Columbanus, who
traveled throughout England, France,
Belgium, Germany, Switzerland, Austria,
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and Italy a generation later.48 In doing
so, Irish monks spread and popularized
�the practice embodied in the
penitentials.�49 A shared Celtic ancestry
and previous, inept Roman missions to
such places as Northumbria50 and Wales
that left many �unresponsive to the ad-
vances� of  the Romanized Church,51

facilitated the expanse of a distinct Celtic
Christianity and the penitentials. Conse-
quently, the early penitentials were repeat-
edly imitated throughout Western Eu-
rope from the seventh century onward.52

Despite the popularity of the Celtic
Church among the tribal people of  Eu-
rope, the highly organized Roman
Church provided a stronger structure
that eventually absorbed the �relatively
uncoordinated, dispersedly directed
Celtic communities.�53 Augustine�s mis-
sions to continental Europe and Britain
in the late 590s established a Romanized
seat in Canterbury that was later rein-
forced by the arrival of  a second mis-
sion from Rome in 601�a mission that
arrived �bearing with it letters from the
Pope and a pallium for Augustine, who
was consecrated archbishop.�54 The ar-
rival of  Theodore of  Tarsus, who
�showed himself favorably disposed�
to Celtic influences,55 in England five
years later both reinforced the Roman
element56 and set the tone for the future
of a Romanized Church heavily influ-
enced by Irish monks. The Irish peni-
tential system exemplified this transition
as it �came to be adopted widely in En-
gland, though, as might be expected, not
without some �Roman� censorship.�57

Although Romanized, the use of writ-
ten penitential handbooks endured
throughout Europe until about 1100.58

Two notable features of  the penitentials
embody the persistence of  Irish influ-
ence in European Christianity: the preva-
lence of fasting as penance and allevia-
tions of  penitential sentences.59 Although
seemingly severe, fasting was actually a
commonplace aspect of pre-Patrician
Irish life necessitated by the economy�s
inability �to cope with environmental

emergencies such as bad harvest, when
peasant, monk, and lord all went hun-
gry.�60 For Irish monastic communities,
�the monks� regulation of their diets
became a sophisticated tactic in interper-
sonal and intercommunity relations.�61

When harvests were good secular lead-
ers indulged in luxury foods, such as
roasted meats and imported drink, pro-
viding monks and nuns with an oppor-
tunity to assert their distinct spiritual iden-
tity by abstaining from the foods of the
indulgent classes.62 Monks often fasted
to provide food for their guests.63 The
tie to pre-Patrician Irish traditions arises
in the resemblance between fasting for
spiritual gain (aíne, from the Latin ieiunium)
and a Brehon legal tradition (the troscud)
in which individuals fasted in competi-
tion against one another.64 Monks prac-
ticed both aíne and the troscud in an at-
tempt to improve the status of monas-
teries because displays of spiritual supe-
riority brought increased political lead-
ership and more extensive patronage
from secular leaders.65

Based on the etymology of  the Latin
word for commutation,66 there is little
doubt that the system of  commutation
incorporated in the penitentials was a
result of the infusion of ancient Irish
traditions in Ireland�s growing Christian-
ity. Incorporated to reduce the imprac-
ticability of penance, alleviations initially
shortened penitential sentences67 through
�shorter periods of the intensified sing-
ing of psalms, cross-vigils, genuflections,
prayers, prostrations, fasting, and the
celebration of masses, each of them
alone or in various combinations.�68 This
system of substituting �good works� for
penance was probably influenced by the
Brehon tariffs of compensation that
provided for compounding offences.69

Although money was certainly a neces-
sity in the survival and independence of
a monastic community,70 it is more likely
that the later introduction to the
penitentials of commutation through
monetary substitution was prompted not
by monetary needs but by the traditional

system of fines and recompenses based
on honor-price, or enech-lann, which was
measured by social rank, and body-price,
or éric, which is common to all.71 The
system of alleviations that developed
clearly incorporated the growing infu-
sion of tribal people into the church.
Consequently, the commutation of  pen-
ance and the prevalence of fasting as
punishment endured long after the
Romanization of the penitentials in the
early seventh century.

The Synod of Whitby in 664 stands
as a pivotal point in the history of the
Celtic Church. Held just ten years after
the defeat of a pagan revival in En-
gland,72 the meeting centered on two is-
sues: the dating of Easter and tonsure.
The synod became a resounding affir-
mation of the overarching authority of
Roman Christianity when the
Northumbrian king ruled in favor of
the �Roman� party, �who were heirs to
Augustine�s papal mission.�73 Although
the Synod of Whitby could be viewed
as a victory for the Roman Church, Irish
ecclesiastics continued to be an active
presence throughout Europe.74 While
Roman Christians believed in the supe-
riority of their church and its adminis-
trative techniques, the Roman Church
recognized the need for additional man-
power in the conversion and service of
Western Europe. Irish monks continued
to provide a willing and capable solu-
tion. Long after the majority of the Irish
masters left Northumbria in 664, �their
disciples continued to produce books
which showed strong Irish influence�75

and continued to be a force in Western
Christendom.

Despite the absorption of  the Celtic
Churches by what was to become the
Roman Catholic Church, Ireland main-
tained its position as a �resort of stu-
dents anxious for advancement in the
Christian Latin learning common to
Western Europe, and also, of  young
monks eager to gain knowledge of  the
monastic training which had produced
Columbanus and Aidan.�76 In addition,
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Irish influence continued to be an ever-
present force throughout the later his-
tory of  the Roman Catholic Church. To
this day, while done without the assis-
tance of written handbooks of penance,
Catholic priests continue to serve as soul-
friends in hearing private confessions,
meting out penitential punishments, and
respecting the sanctity of  confessions.
Private penance, which exists even to-
day in the Roman Catholic Church,77 tes-
tifies to the hardy survival of  at least
one pre-Patrician Irish belief.
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Abstract
To test the effects of  emotion on

memory, participants performed a word-
coloring naming task, followed by a
memory test. The results replicated a
study by MacKay et al. (2004); slower
reaction times to taboo words than to
neutral words were found, and better
recall of taboo words over neutral
words. A second experiment tested
whether MacKay et al.�s binding hypoth-
esis (2004) or Schmidt�s distinctiveness
hypothesis (2002, 2004) is the cause of
better memory for taboo words over
neutral words. Unlike Experiment 1, a
between-list manipulation of  word type
was employed. Once again, reaction
times to taboo words was significantly
slower than reaction time to neutral
words, and significantly more taboo
words were remembered than neutral
words. These results support MacKay
et al.�s hypothesis that emotional stimuli
are bound to contextual information and
are thus remembered better.

Effects of  Taboo Words on
Memory

According to Bower (1992), a ma-
jor factor in attention is interestingness.
A stimulus that is interesting causes us to
narrow our attention in on that stimu-
lus. Surrounding information therefore
does not receive maximum processing
because it is neglected for the interesting
stimulus. Bower goes on to say that in-
formation is often interesting because it
is either peculiar or arousing. Informa-
tion that is peculiar, or distinctive, stands
out from its neutral surroundings and
grabs our attention. When information
is arousing, it causes physiological re-
sponses that lead to increased attention.
These two characteristics have formed
the basis for two different hypotheses
for explaining the effects of emotional
stimuli, such as taboo words, on
memory.

The first of these two hypotheses is
the distinctiveness hypothesis (Schmidt
2002; 2004). The distinctiveness hypoth-
esis builds on the idea of a stimulus
standing out from other, equally repre-
sented stimuli. This distinctiveness can
come in two different forms, either pri-
mary or secondary distinctiveness
(Schmidt, 1991). Primary distinctiveness
is present when the stimulus is different
from the immediate, surrounding stimuli.
Secondary distinctiveness occurs when
a stimulus is different from other infor-
mation stored in memory. In either case,
even though the neutral and distinctive
stimuli are all presented equally, the dis-

tinctive stimuli will stand out and grab
our attention. This influences both the
encoding and retrieval of  the informa-
tion and will, therefore, lead to better
memory for the distinctive stimuli over
the neutral stimuli.

Many researchers have studied dis-
tinctiveness, including one study on the
effects of nudes on memory (Schmidt,
2002). In this study, Schmidt found that
memory for nude pictures was better
than memory for clothed pictures when
nude pictures were presented within a
series of  clothed pictures. To support
the idea that better memory for the nude
pictures was a result of  the distinctive-
ness and not the emotional content of
the pictures, the conditions were reversed.
Schmidt found that when clothed pic-
tures were presented within a series of
nude pictures, memory for the clothed
pictures was better than memory for the
nude pictures. Other researchers have
found supporting evidence for distinc-
tiveness as the cause of better memory
for emotional stimuli. A study by
Dewhurst and Parry (2000) used mixed
and between-list designs followed by
recognition test to test distinctiveness.
This research was done with negative
and positive emotional words as stimuli.
Dewhurst and Parry found that �the
effects of emotional stimuli were elimi-
nated when participants studied pure lists
of either all emotional or all neutral
words� (p. 541). These researchers at-
tributed these results to increased pro-
cessing of the neutral stimuli when they
were presented alone.



MCNAIR JOURNAL � MIDDLE TENNESSEE STATE UNIVERSITY � SUMMER 2005 41

words to yield results that could be
viewed as supporting the binding hy-
pothesis. Also, the MacKay experiments
used a mixed-list design. The distinctive-
ness hypothesis would have predicted
the same results as the MacKay results
with a mixed-list design. The distinctive-
ness hypothesis would predict differently
than the binding hypothesis for a be-
tween-list design. According to the bind-
ing hypothesis, taboo words should be
better remembered than neutral words
in any situation because of their emo-
tional characteristics, while the distinc-
tiveness hypothesis predicts equal
memory for the two groups of  words.
Testing participants� memory for lists of
either all taboo words or all neutral
words would have shown further, solid
support for the binding hypothesis.

The current experiment was con-
ducted with three purposes in mind.
First we hoped to replicate the taboo
Stroop experiment performed by
MacKay et al. Secondly we wanted to
restrict the category of the neutral words
to equate the search sets for the stimuli.
Finally, we tested the distinctiveness and
binding hypotheses through a between-
list design. The first experiment focused
on the first two objectives.

Experiment 1
Method

Participants. Thirty-four partici-
pants were recruited from the Middle
Tennessee State University psychology
research pool. Students received extra
credit in their psychology class to par-
ticipate.

Materials. An informed consent
form, microphone, tape recorder, free
recall sheet, and a Dell computer made
up the materials for the first experiment.
The computer presented five font col-
ors (red, yellow, green, blue, and gray)
for twenty taboo and twenty neutral
words. These words can be found in
Appendix A. The taboo words were
identical to those used in the MacKay

study. The neutral words came from the
category �clothing� and each was
matched to a taboo word based on syl-
lables and first letter.

Procedure. Participants started by
filling out the informed consent form.
After the participants had completed this
and received directions on how to com-
plete the experiment, they started the
practice trials. The practice trials consisted
of four words, each presented twice in
each of  the five font colors. Two words
were clothing, and two words were ta-
boo. A total of  forty trials were used in
this part of the experiment. A black cur-
sor appeared in the center of a light gray
screen for 1,000 msec to focus atten-
tion. Next one of the stimuli appeared
in the center of the screen. The partici-
pant responded by saying the color of
the word into the microphone; a voice
key measured their reaction time. After
the participant�s response, the screen
went blank for 2,000 msec., followed
by the next trial. McKenna and Sharma
(2004) have found in prior research that
intervals of  around 1,000 msec. keep
the disruptive effects of negative stimuli
minimal. Disruptive effects cause inter-
ference in the processing of following
stimuli, which can prevent accurate re-
sults. For this reason, time intervals
around 1,000 msec. were used in this
study. This procedure was continued
until all of the trials had been completed.
After completing the practice trials, par-
ticipants started the experimental trials.
The experimental trials consisted on six-
teen new words, each presented twice
in each of the five font colors, for a
total of  160 trials. Eight of  the words
were taboo, and eight were neutral. Two
different lists of words were used. Each
participant was presented with one of
the two lists, with the words in the list
presented in random order. Once the
experimental trials were completed, par-
ticipants were asked to spend three min-
utes trying to recall the words that had
just been presented on the screen. Par-
ticipants wrote all the words they could

A hypothesis that takes a different
view than that of  distinctiveness is the
binding hypothesis (MacKay et al., 2004).
The binding hypothesis states that emo-
tional words are better remembered
than neutral words because connections
are made within the amygdala between
the emotional stimuli and surrounding
contextual information when emotional
words are presented. Contextual infor-
mation is information such as when the
stimulus was presented, where it was
presented, the color of the stimuli, etc.
The contextual information serve as re-
trieval cues for the emotional stimuli.

To test the binding hypothesis,
MacKay and his colleagues performed
a word-color naming task followed by a
memory test. Taboo words were used
to represent an emotional stimulus in
this experiment. The results showed that
the reaction time to the taboo words was
significantly slower than the reaction
time to the neutral words, and the recall
of  taboo words was significantly greater
than recall of  neutral words. MacKay et
al. also found that participants could rec-
ognize font colors that had been paired
often with taboo words better than they
could do the same for neutral words.
The researchers attributed these results
to increased processing and attention of
the taboo words over the neutral words
through the binding of the emotional
stimuli to the surrounding information.
Because all attentional resources were
being used to process the taboo words,
memory for the neutral words was not
able to reach its maximum potential.

The taboo experiment failed to
show support for the binding hypoth-
esis in two ways. First, the neutral words
presented with the taboo words did not
belong to a restricted category, as did the
taboo words. A memory search set for
taboo words is much smaller than a
search set for all possible neutral words.
Thus their results may be due to retrieval
processes rather than encoding processes.
A much smaller, more restricted category
would need to be used for the neutral
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recall on a recall sheet that was provided
to them by the experimenter.

Results and Discussion

Reaction time to the trials was saved
onto the computer as each participant
completed the experiment. To determine
which results could be used, the saved
reaction times on the computer were
compared to the taped responses. Any
trial in which an error was made was
excluded. An error included: saying or
beginning to say the wrong color (gr-
red), speaking too quietly for the mi-
crophone to detect a response, or mak-
ing noises that were recorded as re-
sponses (smacking lips, coughing). Par-
ticipants that exceeded two standard
deviations above the average number of
errors (20 trials) were not used in the
final analysis. No participants were ex-
cluded from the final analysis.

Reaction time to taboo words (M=
708.30 msec) was significantly slower
than reaction time to neutral words (M=
681.59 msec), t(33)= 6.230, p<.001.
These results cannot be attributed to
response errors, since the number of
correct responses for taboo words
equaled 76.56 and the number of  cor-
rect responses for neutral words equaled
76.85, t(33)=-.596, non-significant. The
number of taboo words recalled (5.35)
was significantly greater than the num-
ber of  neutral words recalled (3.12),
t(33)= 7.268, p<.001. These results rep-
licate the MacKay study, showing slower
reaction time to taboo words than to
neutral words and superior recall of ta-
boo words over neutral words in a
mixed-list design.

Experiment 2
Our second experiment focused on

testing the binding hypothesis and the
distinctiveness hypothesis. To do this, a
between-list design was used. Partici-
pants were presented with either all ta-
boo words or all neutral words in this
experiment.

The two hypotheses would predict
different results for this experiment. The
binding hypothesis would predict sig-
nificantly slower reaction time to taboo
words than to neutral words. Also, sig-
nificantly more taboo words would be
recalled than neutral words because the
emotional taboo words are bound to
the context in which they are presented,
whereas the neutral words are not. The
distinctiveness hypothesis makes no spe-
cific prediction concerning reaction
times to taboo and neutral words. How-
ever, recall for taboo and neutral words
should be roughly equivalent because the
taboo words would no longer stand out
in the homogenous lists.

Method

Participants. Sixty-six summer psy-
chology class students at MTSU were
used as participants. Participants received
extra credit in their classes to participate
in the research.

Materials. The same materials were
used in the second experiment as were
used in the first experiment.

Procedure. The procedure for the
second experiment was similar to that
used for the first experiment, except that
in the second experiment a between-list
design was used. Participants were pre-
sented with either all taboo or all neutral
words. Sixteen of  these words, plus four
practice words, were presented to each
participant in random order.

Results and Discussion

The results for reaction time were
broken into two blocks. Block 1 repre-
sented trials 1-80, and block 2 repre-
sented trials 81-160. This type of analy-
sis was used to match that used by
MacKay et al. Six participants were not
used in the final analysis because they
exceeded 20 errors in their responses.

The results for reaction time were
analyzed using a two-way ANOVA, treat-
ing condition (taboo versus neutral) and
block as factors. These results showed a

non-significant effect of condition, F (1,
58)=1.56, p=.217. Analysis of block also
showed a non-significant difference, F
(1,58)=1.79, p=.186. When the interac-
tion of block and condition were ana-
lyzed, a significant difference emerged,
F (1, 58)= 7.702, p<.007. Subsequent t-
tests showed a significant condition ef-
fect in block 1 but not in block 2. In
block 1, reaction time to taboo words
(M= 729.08) was significantly slower
than the reaction time to neutral words
(M= 678.65), t(58)=1.89, p<.05. In
block 2, reaction time to taboo words
(M= 721.21) was not significantly slower
than reaction time to neutral words (M=
701.20), t(58)=.651. The number of ta-
boo words recalled (9.07) was signifi-
cantly greater than the number of  neu-
tral words recalled (6.97), t(58)= 3.12,
p<.003. Overall, these results support
the binding hypothesis as the cause for
better memory.

General Discussion
The results showed that even when

a between-list design was used to iso-
late the taboo words, their emotional
content caused them to be better re-
membered than neutral words. These
results support the idea that, not only
do emotional stimuli increase attention,
but also they are bound to the context
in which they are presented (i.e. the color
of the stimulus, where it was presented,
when it was presented). This contextual
information later serves as a retrieval cue
for the stimuli.

One important aspect to point out
in the results is the disappearance of sig-
nificant results for reaction time in block
2 of Experiment 2. McKenna and
Sharma (1995) discussed this habitua-
tion over blocks in their own emotional
Stroop experiments. McKenna and
Sharma concluded that this effect oc-
curred at the individual stimulus level of
presentation as opposed to the overall
category. Increased presentation for a
specific stimulus leads to faster reaction
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time for that stimulus as opposed to
faster reaction time for the entire corre-
sponding category.

One important problem should be
addressed when looking at this research.
Prior to testing participants� memory for
taboo words, a simple experiment
should have been conducted to test prior
knowledge of the vocabulary used in
these experiments. In order to have reli-
able results, participants would need to
have equal access to the taboo and neu-
tral words in their memory. If  partici-
pants are not able to generate the vo-
cabulary used in our experiment on their
own, then their recall for these same
words after a Stroop task may not ac-
curately convey their memory for the
words. This problem will be addressed
in a future experiment.
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Appendix A: Stroop Experiment

             Stimuli
      TABOO                    NEUTRAL

anus bitch apron blouse
chink cock boots cane
dick dildo cap hat
dyke fuck coat sweater
nigger piss dress fur
pussy queer nylons parka
rape shit purse robe
slut whore shirt shoe
cunt fag skirt slip
scrotum twat sock watch
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Abstract
Current and future educators will

teach a diverse population of students
in American public schools. Cultural and
linguistic diversity, varying socio-eco-
nomic status of  students, and students
with physical or emotional challenges
play a role in the classroom. Current
teaching trends reflect the need for ad-
dressing multi-cultural diversity, social
acceptance of  bilingual students, and
teaching to multiple intelligences or vary-
ing learning styles. However, there con-
tinue to be children who are �left be-
hind��in particular, those students
coming from the culture of  Deafness.

The Deaf, whose native tongue is
Sign Language, (Stokoe, 1960, p.7) live
in a distinct culture. This population of
students does not receive education in a
way that reflects this culture, or their mul-
tiple intelligences, and learning styles. The
purpose of this study is to apply these
four pedagogical methods to students
from the Deaf  Culture to determine if
these techniques are being addressed in
current teacher training programs to
equip educators to teach students from
this culture. Two survey instruments,

Are Pre-Service Teacher Programs Effectively
 Considering Students from the Deaf Culture?

Denise Tarpley
Dr. Melinda Richards
Department of
Speech and Theatre

based upon the Likert Scale, have been
prepared to answer these questions. The
first instrument will be given to pre-ser-
vice Middle Tennessee State University
teachers who are juniors and seniors. The
second instrument will be given to cur-
rent teachers in both the Rutherford
County, Tennessee and Murfreesboro,
Tennessee City school systems. The find-
ings of  these two surveys should answer
two main questions:
1) What do teachers know about deaf

students and the ways in which they
learn?

2) What are current pre-service prepa-
ratory programs doing to prepare
teachers with regard to multicultural
populations; in particular, the culture
of  the Deaf?

Editor�s Note:

Controversy exists when addressing the distinction between using the lowercase �deaf � and the
capitalized form �Deaf �. For the purposes of  this paper, the word will be written in the lowercase
form when referring to a person with a hearing impairment. When referring to a member of  the
Deaf Culture, or more specifically to a person who identifies themselves as belonging to Deaf
Culture, the capitalized form is used.

The way in which the word �deaf � or �Deaf � is used in this paper was not the decision of  the
researcher, but of the editor.

Introduction
The student population in the United
States is increasingly more diverse while
�the teaching force continues to be pre-
dominantly European-American, middle
class, and female,� (Ward & Ward, 2003)
as well as hearing. Currently, over five
hundred distinct ethnic groups are rep-
resented in the U.S. (Ward et al.). Ethnicity
alone, however, does not account en-
tirely for the diversity that current and
future teachers face in the classroom.
Cultural distinctions, including native lan-
guages other than English, community,
or tribal mores, various religious beliefs,
socio-economic status, and family make-
up contribute to the divergent classroom
environment. Additionally, students pos-
sess distinct �funds of  knowledge,�
(McIntyre, Rosebery & Gonzalez, 2000),
as well as multiple intelligences (Gardner,
1973, 1983) and varying learning styles
(Keefe, 1987). Mainstream or inclusive
classrooms also encompass children with
special needs, from students with physi-
cal disabilities to those who exhibit emo-
tional/behavioral disabilities. Federal and
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state laws mandate �No Child Left Be-
hind,� Public Law 94-142: Education for
All Handicapped Children Act of 1975,
the Individuals with Disabilities Educa-
tion Act (IDEA) of 1997, and teacher
accountability via �standardized� testing�
and all of this is to be achieved while
under severe budget constraints. It is
clear that the classroom of the twenty-
first century bears little resemblance to
the historical model of American
schools. It is imperative that 21st cen-
tury teachers are effectively prepared to
teach each student that comes into their
classroom, regardless of native language,
cultural background, or disability.

According to Catherine Nathan and
Lorna Woosnam (1992), children with
special educational needs are increasingly
deprived of an education. This exclu-
sion stems from problems with school
life in general and/or difficult social con-
ditions. For instance, those students
whose native language is not English can
suffer from embarrassment, (Ernst-
Slavit, Moore, Maloney, 2002), as well
as social exclusion. Often, these students
labeled as disadvantaged and are re-
garded as having the probability of  poor
academic achievement (Gregory, 1996).

Lynn (1998) suggests that integrat-
ing diversity in the classroom process not
only enhances learning, but it can increase
motivation and facilitate the develop-
ment of social, cognitive and commu-
nication skills necessary to enter today�s
multicultural work force. �Cultural com-
petence enables teachers to work with
students of all cultures, ethnicities, races
and linguistic backgrounds. It is
grounded in awareness, understanding,
acceptance, and appreciation of diver-
sity among students,� (Ward et al., 2003).
In a number of recent studies funded
by the Center for Research on Educa-
tion, Diversity, and Excellence, teachers
from across the nation, in a variety of
community/cultural environments, be-
gan connecting curriculum to their stu-
dents� existing �funds of knowledge�.
These teachers found that using their

knowledge of the students� communi-
ties (or obtaining knowledge through
interaction with the students� families),
cultural preferences, and linguistic abili-
ties created a classroom environment in
which the students are comfortable and
expected to achieve at high levels. Par-
ent participation in learning activities
coupled with classroom activities
planned around the students� knowledge
or experiences, helped students to make
connections between school, home, and
community knowledge (McIntyre et al.
2000). These teachers found that their
students, including members of a Zuni
pueblo, eighth-grade Haitian students,
African American students in rural Ken-
tucky, and a diverse class of  preschoolers
all learned math and science in a way
that is meaningful and relative to their
lives when taught utilizing this socio-cul-
tural approach.

As noted previously, linguistic dif-
ferences may also abound in the class-
room of today and will continue to in-
crease in the future. Furthermore, a
higher literacy level in all subjects is the
expectation for all students (Grant &
Wong, 2003). Teachers, administrators,
and politicians are beginning to see the
need for bilingual classrooms. English
as a Second Language (ESL) and En-
glish as a Foreign Language (EFL) are
currently taught to between 2.6 and 12
million children in the United States,
(Ernst-Slavit et al., 2002). Children who
acquire communication skills in their
native language during the all important
birth-two year window of life are shown
to acquire the necessary English skills
much easier and faster than children who
have no knowledge of their mother
tongue.

Teachers must be aware of  the dif-
ferent learning styles and multiple intelli-
gences utilized by their students, and
modify lesson plans to accommodate
these individual differences. According
to the research organization National As-
sociation of Secondary School Princi-
pals (NASSP), �Learning styles are

characteristic, cognitive, affective, and
physiological behaviors that serve as rela-
tively stable indicators of how learners
perceive, interact with, and respond to
the learning environment�. The model
of learning style proposed by the
NASSP has three dimensions: 1) cogni-
tive, 2) affective, and 3) physiological,
(Keefe, 1987). Cognitive styles, while
related to intellectual abilities, differ in
several notable ways. Abilities deal with
information that is processed by which
operation in what form. Styles, however,
illustrate how information is processed.
(Keefe, 1987).

How is the information presented
in a classroom perceived by the student
and how is that student thinking, prob-
lem solving and remembering the infor-
mation? (Keefe, 1987). Concurrently,
how are teachers assessing their students�
learning styles? These questions suggest
that teachers and administrators can no
longer rely totally on IQ tests of the past.

�Most scholars within psychology, and
nearly all scholars outside the field, are
now convinced that enthusiasm over in-
telligence tests has been excessive, and
that there are numerous limitations in
the instruments themselves and in the
uses to which they can (and should) be
put. Among other considerations, the
tasks are definitely skewed in favor of
individuals in societies with schooling and
particularly in favor of individuals who
are accustomed to taking paper-and-
pencil tests, featuring clearly delineated
answers,� (Gardner, 1973, 1983).
However, there are a number of as-

sessment tools that, when compared and
contrasted with one another, give teach-
ers a working base knowledge about their
students� learning styles.

Additionally, teachers must be cog-
nizant of the multiple intelligences em-
ployed by their students. Howard
Gardner, in his theory of multiple intel-
ligences, has identified seven �core�
forms of  intelligence in which most hu-
man beings have the potential for solid
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advancement (Gardner, 1973, 1983). He
also points out that, �factors such as
proper motivation, an affective state
conducive to learning, a set of values
that favors a particular kind of learning
and a supporting cultural context are
indispensable (though often elusive) fac-
tors in the educational process,�
(Gardner).

The population of deaf students
mainstreamed into public schools has
traditionally been taught via the �oral�
method, and are not allowed to utilize
their native language of Sign. Addition-
ally, facts about deaf  culture and deaf
history are not included in either Ameri-
can History or Social Studies books or
in classroom curriculum. There is an as-
sumption by teachers that a deaf stu-
dent utilizing hearing aids is an auditory
learner, while few attempts are made to
tap into the students� other intelligences
or learning styles. However, oralism and
the suppression of  Sign have resulted
in a dramatic deterioration in the educa-
tional achievement of  deaf  children and
in the literacy of  the Deaf  generally
(Sacks, 1989). It is only in specialized
education programs for teachers of  the
Deaf  that these concerns are addressed.
How, then, are General Education and/
or Special Education Teacher Prepara-
tion programs preparing future educa-
tors to work with deaf  students? Has
the higher education system kept up with
the changing needs of  today�s stu-
dents�both pre-service teachers and
the students they will be teaching the
classroom? Many institutions of higher
learning have documented their stu-
dents� content knowledge and reflective
abilities by utilizing portfolios, initiating
capstone experiences, and adding vari-
ous performance-based measures to as-
sess student achievement, (Conderman;
Katsiyannis; Franks, 2001). Despite these
recent changes, K. Howey (1996) noted,
�high-quality, comprehensive evaluation
of  teacher preparation is sadly lacking,�
(Conderman, et al.).

This investigation is both timely and
pertinent. As the student population con-
tinues to change, the primary and sec-
ondary education system must also
change. As teachers and administrators
evolve, so, too, must higher institutes of
learning in their preparation of future
teachers. The twenty-first century world
is a global community. The next genera-
tion of teachers must be prepared to
meet the needs of global students, both
the hearing and the deaf.

Statement of the Problem
This study was designed to answer

the question: �Are pre-service Teachers
Programs effectively considering stu-
dents from the Deaf Culture?�

Purpose of  the Study
The purpose of the study was to

determine the knowledge that veteran
in-service teachers possess about deaf
students as well as the information that
pre-service teachers have been taught re-
garding deaf  students. The over-arch-
ing consideration of this study is to de-
termine if  existing teacher education
programs, exclusive of specialized Deaf
Education programs, address the issue
of deafness�both its physical and so-
cial/cultural dimensions. Additionally, if
the teachers surveyed show an under-
standing of their deaf students, are they
utilizing different pedagogical methods
based on multiple intelligences and
learning styles research? If  teachers were
unaware of  the special attributes of  deaf-
ness and the importance of  seeking dif-
ferent methods of  teaching, then teacher
education programs are not sufficiently
preparing teachers to work with deaf
students. The specific purposes of  this
study were to:

Determine if  teachers are aware of
the cultural implications of  deafness.

Secondly, are teachers aware of  the
learning styles/multiple intelligences that
students (including deaf students) utilize?
If  so, are instructional activities being
geared toward these differences?

Finally, how do teachers define the
deaf student and how does that defini-
tion affect both teaching and learning.

Method
Participants

One-hundred forty-three in-Service
teachers within Rutherford County and/
or Murfreesboro City Schools in Ten-
nessee and 105 Middle Tennessee State
University pre-service teachers. Written
permission was obtained from both the
Rutherford County School Board and
the Murfreesboro City School board
prior to collection of the data. Addi-
tionally, verbal permission was obtained
from the principal of each school.

Materials
Two Surveys, each designed to as-

certain the participants� knowledge and
attitude about Deaf culture and deaf-
ness, learning styles and multiple intelli-
gences. Answers were rated on a five
point Likert scale.

Procedure
In-Service participants were sur-

veyed during regularly scheduled
teacher�s meetings, while pre-service
participants were surveyed during a lan-
guage seminar that they were compelled
to attend at Middle Tennessee State
University. In each session, a short pre-
sentation regarding the research was
done, and participants were advised that
they were under no obligation to com-
plete the survey, nor were they to be
compensated. Participation was strictly
on a volunteer basis, and anyone could
stop participating at any time.

Instrumentation
The In-Service teacher survey col-

lected demographics regarding specialty,
years teaching and level of education
(table 1). The teachers were asked eleven
questions regarding their attitudes about
multiple cultures, Deaf students, mul-
tiple intelligences, and learning styles.
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Pre-service teachers were asked to
identify their class standing as well as
their major (table 2). The questions on
the pre-service survey included questions
about the curriculum offered at Middle
Tennessee State University and whether
that curriculum included information
about various cultures, curriculum de-
sign, deaf  students, and learning styles.
Both in-service and pre-service teach-
ers were asked to agree or disagree with
the following statement: �Learning is
based, not only on cognition, but is also
dependent upon the social and cultural
situation of  the student.� Of  143 in-ser-
vice and 105 pre-service teachers sur-
veyed, approximately 92 percent (+/-)
of  each group either agreed or strongly
agreed. Additionally, when asked if  the
students in a given classroom reflect a
variety of cultures, almost 83 percent
of  in-service teachers agreed or strongly
agreed (figure 1). Almost 70 percent of
pre-service teachers agree that their
major curriculum includes multicultural
classes, however, 55 percent disagree or
strongly disagree that Deaf  culture was
covered in those classes. Of  the remain-
ing 45 percent of  pre-service teachers
surveyed, 22 percent had no opinion or
gave no answer, leaving 23 percent in
agreement with the statement that Deaf
culture was covered in their multicultural
classes (figure 2).

Both groups of teachers were asked
to agree/disagree with the statement
�Deaf/Hearing-Impaired students with
hearing aids are more likely to rely on
their auditory system to learn.� Of  in-
service teachers, 58 percent disagreed or
strongly disagreed; however, 42 percent
agreed or had no opinion. In the pre-
service teacher population, 39 percent
disagreed or strongly agreed, 41 percent
did not know, 14 percent agreed, and
almost six percent gave no answer. In
other words, almost 60 percent of pre-
service teachers, and 42 percent of  in-
service teachers are unaware that a deaf/
hearing impaired student with hearing

aids does not rely on their auditory sys-
tem to learn (figure 3).

In-service teachers were asked to
agree or disagree that a Special Educa-
tion environment was best for deaf/
hearing impaired students. Of  the 143
teachers surveyed, 10 percent agreed, 41
percent neither agreed nor disagreed and
almost 43 percent disagreed or strongly
disagreed. Again, we see a large percent-
age (41 percent) of  in-service teachers
who honestly do not know what envi-
ronment is most suitable for the deaf/
hearing impaired student ( figure 4).

What conclusion can we draw from
these surveys? Both in-service and pre-
service teachers agree that cultural and
social circumstances affect learning and
cognition and in-service teachers recog-
nize that their classrooms reflect a vari-
ety of  cultures. However, it appears that
Deaf culture is neither recognized nor
taught in the college curriculum. An as-
tonishing percentage of  both in-service
and pre-service teachers do not know if
a deaf/hearing impaired student with
hearing aids depends on their auditory
system to learn or not. Additionally, a
large percentage of  in-service teachers
are unsure which environment is most
suitable for a deaf/hearing impaired stu-
dent; the mainstream classroom or the
Special Education classroom.

Additional, focused research must
continue in order to determine ways that
our Deaf students and their culture can
be valued in the classroom. Deafness
and Deaf culture must be addressed in
multicultural classes, methods classes
and special education classes. American
Sign Language must be recognized as
the �natural� language of the Deaf and
its usage should be encouraged in class-
rooms that contain deaf  students. Hear-
ing students should be encouraged to
learn Sign, so that they can converse with
and assist in the socialization of their deaf
peers. Our deaf  students must be af-
forded every opportunity to learn and
grow just as their hearing peers are.

Participant Demographics:

In-Service Teachers: Table 1

Years in Service Number

Between 1-5 25
Between 6-10 24
Between 11-15 26
Between 16-20 26
More than 20 40

Level of Education Number

Master�s 69
Ed.D. 6
Bachelors 56
Certificates 3

Specialty Number

Elementary Ed 108
Special Ed
(mild/moderate) 11
Special Ed
(severe/profound) 2
Reading Specialists 3
No response 17

Pre-Service Teachers: Table 2

Class Standing
Seniors 95
Juniors  4
Graduate Students  3
No response  2
Major
Early Childhood 18
Elementary Education 43
Spec Ed Mild/Moderate  6
Spec Ed Severe/Profound  4
High School 17
No response 15
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Figure 1 Learning
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Abstract
The purpose of this study is to ex-

amine the general health knowledge of
African Americans in the Middle Ten-
nessee area. The study explores the atti-
tudes and experiences of African Ameri-
cans regarding health-related issues; the
sharing of  information about health is-
sues; the role of the African American
church in providing health information;
community health provisions; and the
patient-physician relationship. Seventy
adult African American participants,
ranging in ages from 18 to 76 years, were
drawn from a rural community in
Middle Tennessee.

A survey consisting of  a demo-
graphic section and a general knowledge
section (healthcare, family, self-knowl-
edge, church, physician and community)
was developed and distributed to the
participants. The results of  the survey
indicated that African Americans were
generally satisfied with the patient-phy-
sician relationship. Survey results also
demonstrated that African Americans
were most knowledgeable about some
health issues that are widespread among

this population, including diabetes, heart
disease and high blood pressure.

Introduction
The United States is the world leader

in healthcare expenditures, allotting
nearly a trillion dollars annually for
healthcare issues (�African American
health,� n.d.). Unfortunately, though, for
a select U.S. population, high dollars does
not equate to equal healthcare. Accord-
ing to Rich (2000), the health status of
African Americans significantly lags be-
hind that of whites in acquiring health
services to address a myriad of  health
issues. As a result, health outcomes for
this population are poorer (Collins,
Tenney, & Hughes, 2002) when com-
pared to that of  whites. Despite the fact
that death rates among whites and blacks
were 40 percent lower in 1998 than 1950,
the death rate of African Americans is
still almost 1.5 times higher than that of
whites (Caesar & Williams, n.d). African
Americans find themselves at a disad-
vantage when compared to whites in
three major health categories: heart dis-
ease (Curry, 1994), cancer (Warner, 2002)
and stroke (�Giving,� n.d.).

Sharing of  Information
Raising awareness within the Afri-

can American community regarding spe-
cific health issues (Warner, 2003 & �Af-
rican Americans unaware,� 2004) is key
to avoiding health conditions that greatly
affect this population. In a survey by the
American Heart Association, only three

percent of African American women
were aware that heart disease and heart
attack seriously threaten their health
(�Heart disease,� 2003). Communication
between family members and among
the African American community is im-
portant in raising awareness of medical
issues that places this population�s health
at risk (Motamedi, 2000).

Acquisition of  Healthcare
Services

Cultural mistrust of  the medical
community (Napoles-Springer,
Grumbach, Alexander, Moreno-John,
Forte, Rangel-Lugo, & Perez-Stable,
2000; and Whaley, 2001); lack of  re-
search data (Treadwell & Ro, 2003); so-
cioeconomic status (Becker & Newsom,
2003); lack of  health insurance (�A Com-
parative,� n.d.); the decline in minorities
seeking healthcare careers (Hurst, 2003);
and racial discrimination (Caesar & Wil-
liams, n.d.) have been identified in the
literature as barriers that contribute to
the continuing health inequities between
African Americans and whites.

African Americans have long been
the guinea pigs of  the medical commu-
nity. The Tuskegee Syphilis Experiment
(Fairchild & Bayer, 1999) is most cer-
tainly not the first time that unethical and
immoral practices have been carried out
against African Americans (Semmes,
1996). In a study examining the attitudes
of African Americans regarding clinical
research (Napoles-Springer et al., 2000),
one African American woman com-
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mented, �They don�t know if people
are tellin� the truth. You know, they will
tell you you�re gonna get in this research.
Well what is this research? Are you really
gonna do what you say you�re gonna do?
Or are you then injectin� me with the
AIDS virus, or a syphilis virus, or some-
thing else, and I�m not aware.�

Cultural distrust has a domino ef-
fect on the overall health of African
Americans. It discourages African Ameri-
cans from participating in much needed
research that in turn limits health im-
provements within a population whose
health status is already poor (Satcher,
2003; and Treadwell & Ro, 2003).

Access to African Americans in
health-care professions is another press-
ing issue. Levi Watkins, Jr., associate dean
of  John Hopkins University, com-
mented, �The general trend of first-year,
African American students coming into
medical school is down eight percent to
14 percent per year� (Hurst, 2003). The
availability of African American doctors
within the African American commu-
nity is essential for a population that of-
ten views whites as untrustworthy and
insensitive to their cultural needs (Hurst,
2003).

Finally, discrimination within the
healthcare profession seems to only add
insult to injury. Whites generally view
African Americans more negatively than
any other minority group. For example,
Caesar and Williams (n.d.) note that 56
percent of whites believe that African
Americans prefer to live off welfare as
compared to 4 percent of whites who
believe that whites prefer to live off
welfare; 29 percent of whites believe
that African Americans are unintelligent
versus 6 percent of whites who believe
that whites are unintelligent.

Role of the Church
The local church has long been a

staple of  the African American commu-
nity. �Throughout history, the black
church served not only as a place of
worship but also as a community �bul-

letin board,� a credit union, a �people�s
court� to solve disputes, a support group,
and a center of political activism� (�The
players,� n.d.). There appears to be no
better organization in place to advocate
for the health of its members since 80
percent of African Americans attend
church (Morphew, 1998).

African Americans� health status
lags behind that of whites in address-
ing various health issues. Heart disease,
cancer and stroke are widespread
among this population. In order to
bridge the gap of health disparities,
specific measures should be taken to
decrease barriers that African Ameri-
cans face in accessing healthcare. The
purpose of this study is to examine the
general health knowledge of African
Americans in the Middle Tennessee area.
The study explores the attitudes and
experiences of African Americans re-
garding health-related issues; the shar-
ing of  information about health issues;
the role of the African American church
in providing health information; com-
munity health provisions; and the pa-
tient-physician relationship.

Method
Participants

Seventy African-American partici-
pants (22 males; 48 females) were re-
cruited from two African-American
churches in a rural community in Middle
Tennessee. The criteria determining eli-
gible participants for the study included
(1) ages 18-76 years; (2) member of the
selected church; (3) sufficient literacy to
read and/or comprehend the test instru-
ment written in English; and (4) ability
to complete the self-report instrument.

Procedure
Participants completed a 34-ques-

tion survey divided into two sections: a
demographic section and a general
knowledge section (healthcare, family,
self-knowledge, church, physician and
community). Prior to completing the
questionnaire, subjects were given an in-

formed consent document that detailed
their rights regarding participation in the
project. The entire questionnaire took
approximately 20 minutes to complete.

Analysis
Descriptive statistics were computed

to evaluate participants� responses.
Means and medians were derived. Re-
sponses were analyzed with regard to
the percentage of subjects answering
each statement or question.

Results
Knowledge of Health Issues

The study indicated that the respon-
dents knew �very much� about health
issues that are widespread among this
population: diabetes (61.4%), heart dis-
ease (44.3%), and high blood pressure
(61.4%). Respondents stated that they
knew �very little� regarding speech
problems (40%); HIV/AIDS (38.6%);
stuttering (42.9%); stroke (41.4%); hear-
ing loss (42.9%); sickle cell disease
(47.1%); and cancer (48.6%).

Sharing of  Information
In response questions regarding the

discussion of the diagnosis of a disease
or illness of an immediate family mem-
ber, 88.6 percent of the respondents
�strongly agreed� or �agreed� that this
information would be openly discussed
within the family. Forty percent of  the
respondents indicated that they would
feel comfortable with their family know-
ing about their diagnosis of a disease or
illness while 5.7 percent indicated that
they would not feel comfortable with
anyone knowing about it. Sharing health
information is crucial as it helps the pa-
tient to ask the physician the right ques-
tions and aids the physician in determin-
ing the appropriate treatment (�Ques-
tions all African-Americans,� n.d.).

Role of the Church
The study indicated that more than

half (57.1%) of the respondents were
aware that there were one to three
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healthcare professionals in their local
church. Of the respondents, almost as
many (55.7%) noted that within the last
year the church shared specific health
information at least one to three times,
with the majority of  the information
being shared via meetings, seminars, and
programs. A much smaller percentage
(5.7%) indicated that they were not
aware of  any health information activi-
ties provided by their church.

In response to the statement �my
local church is aware of health issues
within the African American commu-
nity,� 78.6 percent of  the respondents
�agreed� or �strongly agreed� while 12.9
percent �disagreed� or �strongly dis-
agreed� with the statement.

Community
The majority of respondents �dis-

agreed� or �strongly disagreed� with the
statement �African Americans receive the
same healthcare as a person of another
race or ethnicity� (See Fig. 2). Of  the
respondents, 74.3 percent were aware
of the healthcare facilities available in the
community and 58.6 percent were gen-
erally satisfied that the health services in
the community met their needs.

Physician
Most respondents (81.4 %) visited

Caucasian physicians. Furthermore, 52.9
percent of the respondents noted that
they had never seen a black doctor. For
the respondents who indicated they had
seen a black doctor, 20 percent indicated
they had seen a black doctor one to three
times. The race of  the doctor was not
important to 77.1 percent of the respon-
dents; however, half of the respondents
indicated that they would choose a black
doctor over a white doctor if given the
choice.

Overall, respondents were satisfied
with the medical services provided by
their physicians. Respondents indicated
satisfaction with the manner in which the
physician explained their health condi-

tions (92.9%�strongly agreed� or
�agreed�); the choices of treatment op-
tions given by the physician (74.3%); the
time spent with the physician to ask ques-
tions (88.6%); knowledge of physician
regarding their health concerns (87.1%);
and understanding of their health needs
by the physician (84.3%). Only a small
number of respondents indicated they
felt rushed during their last office visit.

Discussion
The study explored the attitudes and

experiences of rural African Americans
in Middle Tennessee. Results indicated
that the majority of the respondents
would openly discuss an immediate fam-
ily member�s diagnosis of  disease and
that they would feel comfortable shar-
ing this information with their family.
This finding is a positive indication that
African Americans are communicating
pertinent health information. This type
of communication will make families
more aware of health conditions that
are detrimental to African Americans
(Motamedi, 2000).

Results of this study indicated that
African Americans are most knowledge-
able about three of the health condi-
tions that are prevalent among their
population. Despite this finding, there is
still a need for greater awareness of
these conditions and others (Warner,
2003) in order to control risk factors.

Findings suggested that the African
American churches in this study were
playing a significant role in providing
health information through meetings,
seminars, programs, and health screen-
ings. According to the Centers for Dis-
ease Control and Prevention, �There is
a faith and health movement spreading
across the nation. It can be seen in the
growth of congregation-based nurse
programs, health ministries, and inter-
faith service organizations engaging in
health-related activities� (Engaging faith,�
1999). The churches surveyed in this
study appear to be a part of this growth.

Their members are receiving the advan-
tages of health education and a wide
array of assistance promoting the health
of  church membership. Since a major-
ity of African Americans attend church,
the church can be used as a vehicle to
provide health education to its mem-
bership (�Despite declines in,� 2002).

The survey also revealed that re-
spondents were satisfied with the health
facilities available in their community. Sur-
prisingly, a significant number of  re-
spondents also noted that they believed
African Americans did not receive the
same healthcare as a person of another
race or ethnicity. Perhaps this differing
opinion derives from African Americans
not challenging the services provided by
the health facilities, as shown by Jackson
and George (1998). They discuss the
association of race and satisfaction
among a sample of community-dwell-
ing white and African American older
adults. One of  the findings from their
study suggested that older blacks may
be less likely to challenge the compe-
tence of the physician when compared
to older whites.

Although a number of the respon-
dents believed there was a difference in
healthcare between African Americans
and persons from another race or
ethnicity, the majority in the current study
were satisfied with their patient-physi-
cian relationship. This finding differs
from previous studies, which suggested
that when compared to whites African
Americans are less satisfied with the
manner in which their physician treated
and communicated with them. One
study found that patients were more
satisfied with visits to a doctor of the
same race than visits to a doctor of a
different race (�New study finds,� 1999).
Shared attitudes and values have been
noted as key factors in patient-physician
satisfaction (�Attitudes may explain,�
n.d.). Other literature also points to Af-
rican Americans� dissatisfaction with
patient-physician relationship, especially
with regards to communication barri-
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ers (�Minority Americans lag,� 2002).
This does not appear to be the case in
the present study.

For future research, it would be ben-
eficial to conduct a qualitative research
study regarding the underlying answers
given by the participants. In-depth in-
terviews could possibly reveal that be-
cause the study involved a rural popula-
tion, participants were familiar with their
physician on a more personal level. Per-
haps this familiarity could explain the
overall satisfaction of their patient-phy-
sician relationship. Furthermore, inter-
views could reveal that the participants
were most knowledgeable about health
conditions with which they or a family
member had been diagnosed. It should
also be noted that a relatively high num-
ber of participants did not answer all
of  the questions from the survey. This
suggests that the survey may have been
too long and that a future survey should
focus on a specific health issue.
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Purpose
The purpose of this study is to iden-

tify programming options appropriate
for Christian television and radio net-
works in the Nashville Metropolitan
area. This information will consist of
the following: (1) types of shows that
invite Christian audiences, (2) types of
shows that alienate Christian audiences,
and (3) types of shows Christian view-
ers would like to see but which are not
available. The results of this study can
assist the Christian television and radio
networks in providing programs most
likely to be of  interest to their audiences.

Introduction
How does one attract an audience

to a network? Public relations depart-
ments want to know the answer to this
question. The process of discovering
how to appeal to consumers involves
trial and error, research, and a bit of
good luck. Christian stations face the
same challenge as secular stations. There
must be a constant effort to improve
programming in order to remain com-

petitive in today�s market (Miller, 2004).
In the Nashville Metropolitan area, 20
churches with congregation sizes be-
tween 1000 and 2000 members were
asked to participate in surveys designed
to cater to Christians (Burns, 1999;
Nashville, 2004). Every television and
radio station that reaches the Nashville
Metropolitan area had an opportunity
to classify their programming and to
yield previews of  coming attractions.
This survey will reveal the following: (1)
types of shows that invite Christian au-
diences, (2) types of shows that alienate
Christian audiences, and (3) types of
shows Christian viewers would like to
see but which are not available.

1) This study focuses on station ex-
ecutives and church congregations in the
Nashville Metropolitan area.

Review of Literature

Leventhal and Mears (2002) stud-
ied the involvement of church congre-
gations, which is of great importance
to the current study because it helps de-
termine the kind of  responses the new
surveys will generate. Religious organi-
zations are assuming greater responsi-
bilities for providing and promoting
social services. The main question is to
what extent are religious organizations
willing to help with social services. The
Leventhal and Meyers (2002) study fo-
cuses on the Catholic denomination and
the results showed that churchgoers are

responsive to research projects and are
involved in promoting social services.

Ellison, Krause and Marcum (2002)
found that responses to surveys may vary
by gender. Gender preferences may also
exist for media programming. The
Ellison et al. (2002) findings indicate that
women receive more emotional support
from church than men. This may affect
the amount of involvement within the
church according to gender.

In the Begue (2001) study, determin-
ing the issues of priority within the
church was of primary importance.
According to Begue, two important is-
sues among Christians are healing and
prosperity. Religious affiliation and so-
cial commitment are determinants of
moral attitudes in the prevention of ill-
ness, such as AIDS and the fight against
poverty. Begue focused on the morality
of each group in regards to their re-
sponse to these causes. Also of  impor-
tance were issues of priority in the eyes
of the church. That is, would Christians
rather see shows that deal with divine
healing and health maintenance or shows
centered on supernatural prosperity that
help the less fortunate?

The Begue (2001) study results in-
dicate that the fight against AIDS is more
of a moral concern to the church than
the fight against poverty. The results also
indicate no gender effect. In addition,
religiously affiliated groups were more
committed to the fight on AIDS and
poverty from a moral standpoint than
secular groups (Begue, 2001).
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The constant changing of denomi-
nations among Christians was a focus
of  the Lincoln (1998) study. These
changes could cause blended responses
among the different denominations or
discontent among the church congrega-
tions in the Nashville area. According to
Lincoln, denominational switching is not
a sign of dissatisfaction but a change in
theological convergence and the views
of  society. Lincoln�s (1998) research will
assist in determining how much of  a
difference denominations might cause in
this research. The main question this es-
say helps to answer is how significant
are the differences between the denomi-
nations in today�s society. Lincoln�s (1998)
results display the diversity of the church
congregations based on influences of
other denominations as well as financial
and geographical factors. The challenge
of many pastors is to blend these mem-
bers from other previous denominations
into the lifestyle of  their churches.

Gibbs and Goff (1993) focus on
religious affiliation changes viewed from
a consumer decision perspective. Their
study included 14 denominations, con-
sidered as brands of religion: (1) As-
sembly of God, (2) Atheism, (3) Bap-
tist, (4) Catholic, (5) Church of Christ,
(6) Episcopal, (7) Jehovah Witness, (8)
Latter Day Saint, (9) Lutheran, (10)
Methodist, (11) Nondenominational,
(12) Presbyterian, (13) Satanism, and (14)
Unification Church. The study examined
the rapid and extensive change in con-
sumer preferences concerning denomi-
national affiliation. The key research ques-
tion is how knowledge of competing
brands influences consumers� beliefs,
attitudes and evolving sets of  brands.
This helps determine what Christians
look for in a church and could be very
beneficial in discovering what type of
broadcasts churchgoers would or would
not like to see. Religion is a nondurable
good frequently purchased by many
consumers. Beliefs and attitudes change.
Therefore, Christian television broad-

casters must change their programming
in order to keep up with the trends of
churchgoers.

The Joseph, Moberg, Schimmel and
Webb (1998) study of  continuous
changing of denominations shows that
church membership has been declining
since the early 1970s. The ability to at-
tract and maintain members is a chal-
lenge many pastors face. The Joseph et
al. (1998) study surveyed three Protes-
tant denominations: (1) Presbyterian, (2)
Lutheran, and (3) Episcopalian. The
study evaluated the effectiveness of their
marketing communications efforts for
retaining and attracting members. The
results showed that personal contact
through referrals and direct mail are the
most effective in appealing to members.
The types of media that were ineffec-
tive included television, community cable
access and door-to-door canvassing. The
study�s results suggest a need for change
in Christian programming to make it
more effective.

In the Everton and Innaccone (2004)
study, congregational data about weekly
attendance was used to provide infor-
mation about denominations, worship-
pers and congregations such as oppor-
tunity cost and measures of commit-
ment. Americans approach religious
observance as an activity skipped or
scheduled along with all other time-con-
suming activities that fill their days. Never
before have so many people been free
to choose their religion or had such a
range from which to choose. The
Everton and Innaccone (2004) study
suggests a need for Christian program-
ming to appeal to several activities that
consume the lives of  today�s Christians.

Christian Principles
The principles of Christians will in-

fluence the outcome of  this study. Two
factors are especially important: (1) Jesus
as a cultural icon and (2) codes of ethics
among Christian audiences. These fac-
tors help establish the extent to which

future programming will appeal to Chris-
tian audiences.

Welker (2002) discusses Jesus� sta-
tus as a cultural icon, which is weaken-
ing throughout society.  According to
Welker, the main question is how the
teachings of Jesus Christ apply to Chris-
tians today. Many American beliefs
come from the teachings of Jesus and
therefore society has a traditional view
of  Christianity. However, members of
society have also become weary of this
cultural icon and have become alienated
from Christian teachings. Yet Christian
organizations have joined with the secu-
lar professions in creating detailed ethi-
cal codes. The use of  these Christian
principles determine what is morally
right or wrong in the workplace
(Hathaway, 2001).

Television Broadcasting
The majority of the Christian me-

dia outlets that reach Nashville are tele-
vision networks (Yahoo!, 2004). They are
examined in reference to the following:
(1) the current impact of televangelism,
(2) the issue of digital cable, (3) future
programming, (4) the success of  Trinity
Broadcasting Network (TBN), and (5)
TBN�s approach toward new audiences.

Current Impact of
Televangelism

Televangelism is the main focus of
Christian programming (Haley, 2003b).
At the forefront of televangelism today
is Bishop T.D. Jakes. According to Van
Biema (2001), Bishop Jakes is a true tes-
tament to the impact televangelism has
on Christians today, and is one of  the
top televangelists in the world today.

Bishop T.D. Jakes addresses taboo
issues, imprisonment and sexual abuse.
Jakes appeals to men and women who
are seeking emotional support through
a spiritual relationship with God (Van
Biema, 2001). Not only that, but Bishop
Jakes discusses such sensitive issues as
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money and parental psychological night-
mares that Christians find of  interest. Van
Biema�s (2001) discussion is helpful in
determining what types of  shows invite
Christians to view the programming, and
what type of future shows Christians
want to view.

Issues of Digital Cable
Trinity Broadcasting is shifting its

distribution focus to digital cable. Ac-
cording to Bob Higley, TBN�s vice presi-
dent of affiliate sales and relations, even-
tually most homes will have digital cable
so there is no reason to invest in VHF
stations. Currently, almost 6,300 cable
systems carry TBN�s signal (Haley,
2003a).

Higley is focusing on the company�s
three newer networks, all of which are
seeking distribution through digital cable
packages. The three new networks are
The Church Channel, JCTV, and TBN
Enlace USA. Church services represent
the most popular programming on
Christian television and that is the idea
behind The Church Channel. TBN En-
lace USA is the only Spanish language
Christian network in the country. JCTV,
the newest network launched late in
2002, targets teenagers. Nearly half  of
its programming is music-oriented and
the rest gears toward teenagers� lifestyles
and the latest trends (Haley, 2003a).
TBN�s strategy is that an effective way
to appeal to Christian viewership is to
acquire digital cable stations and to pro-
vide specialized 24-hour programming.

Future Programming
TBN is also shifting the focus of

the company�s programming. A new
reality series, Travel the Road, is a show
about the adventures of a pair of young
missionaries who traveled for 18
months throughout Africa and Asia.
Trinity Broadcasting has plans for an
extreme sports show and a drama se-
ries based on Tim LaHaye�s Left Behind
best-selling book series about how cur-

rent events mirror biblical prophecies of
the end of  the world (Haley, 2003b).

An important development in
TBN�s new program development is the
connection with Matt Crouch, the sec-
ond son of TBN founders Paul and Jan
Crouch. His production company pro-
duces movies that are mainly aired on
TBN. Three of  his new movies include:
The Prodigal, Blessed Child, and a third film
traces the story of  Esther (Haley, 2003b).
Historically, TBM has primarily included
two kinds of programs, those produced
or acquired by either Trinity Broadcast-
ing or television ministries. Eventually,
TBN would like to add dramas and
sitcoms to the lineup. These types of
shows would require a different type of
funding. The viewers normally give di-
rect donations for the expansion of the
company�s broadcasting stations and
TBN believes that viewers may not fi-
nancially support the shift toward pro-
gramming because of the risk involved
in creating scripted entertainment
(2003b).

Haley�s (2003b) second article pro-
vides insight into what types of new
shows are feasible for Christian televi-
sion. Marketers are beginning to look
for new Christian music acts to sponsor
and ways to appeal to an underserved
group that was not previously consid-
ered a market. Christian broadcasters,
Trinity Broadcasting among them, are
considering allowing advertisers to pro-
vide commercials for the new programs.
Commercials are currently aired on the
youth network, JCTV (Haley, 2003b).

Traditionally, Christian networks
have focused on televangelists and talk
shows to support the broadcasts. Both
have dual benefits because they are
simple and cheap to produce. Now, the
more established networks are focusing
on providing more viewer-friendly pro-
grams that may attract a broader,
younger audience (Miller, 2004).
Miller�s (2004) study was done to assist
in determining different methods Chris-
tian television networks should use in

appealing to the Christian viewership.
The industry is looking for a new surge
of  creativity. Television cannot only be
a medium for evangelism; it must pro-
vide programming that is entertaining
as well (Miller, 2004).

Success of  Trinity
Broadcasting

Trinity Broadcasting Network is the
world�s largest religious television net-
work (�Heavenly Success,� 2003). The
influence and the success of this network
exhibit the potential for new horizons
in Christian broadcasting. Traditionally,
TBN focused on televangelism (Haley,
2003b). �Heavenly Success� mentions
that the sudden rise in popularity with
the Reverend Paula White is partially
because of the electronic pulpit that only
Trinity Broadcasting can offer. TBN
reaches 91 percent of TV households,
but for those who cannot get access to
any of  TBN�s networks, TBN.org,
which receives 300 million hits a year,
streams the TV signal 24 hours a day.
The network does not buy a national
rating from Nielsen, but its analysis in-
dicates that TBN averages a .35 to .4
rating in primetime. When it airs a movie
or special the ratings can top 1.0. These
ratings are small compared to secular
stations, but are huge for Christian net-
works. Other research indicates that
TBN is by far the preferred religious
network and that it ranks fourth among
mid-sized networks that cable subscrib-
ers consider most valuable. Now, with
The Church Channel, TBN Enlace and
JCTV, Christian audiences have more
opportunities to watch TBN program-
ming. According to Paul Crouch Jr.,
someone may flip by, see a televangelist,
and decide that he or she may not want
to be sermonized at that time. How-
ever, that same person may see a movie
or drama series and he or she may stick
around to see more. According to Glenn
Plummer, the chairman and CEO of
the National Religious Broadcasters As-
sociation and the Christian TV Network,
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TBN has millions of loyal viewers who
give money (�A Different,� 2004).

TBN�s Approach Toward
New Audiences

Christian television is facing a new
kind of  reality. To attract a broader,
younger audience, Christian broadcast-
ers are experimenting with reality televi-
sion. On network reality shows, contes-
tants lie, cheat and connive in order to
achieve their goals. However, on Chris-
tian television these actions do not take
place. Like the network television reality
shows, the religious versions draw a
crowd of viewers that cable operators
want. According to Patti Crouch Jr.,
TBN Vice President of Administration,
TBN is attempting to reach the younger
generation. Knowing that voting enemies
off  an island is not the way to go, Chris-
tian television executives are reinventing
the genre for their audiences. The most
common approach is musical competi-
tions, but several reality series are in
Christian broadcasting (�Different,�
2004).

FamilyNet�s TruthQuest: California
followed a group of teenagers on a jour-
ney that involved spending time at the
beach with a �surfing ministry,� hiking in
Yosemite National Park, refurbishing
homes in the heat of the San Bernar-
dino Valley and meeting Gothic �vam-
pires� in a coffeehouse near Haight-
Asbury. TBN�s Travel the Road tracked a
couple of photogenic young missionar-
ies as they traveled through 25 countries
throughout Africa and Asia encounter-
ing everything from lions and leeches to
malaria to hostile natives and militants.
According to Patti Crouch Jr. Travel the
Road has averaged 400,000 to 500,000
households per episode, far more than
TBN�s average programs (�Different,�
2004).

Radio Broadcasting
Christian radio is the next form of

media covered in this study. The three

main issues for this section are: (1) po-
litical influence, (2) Christian contempo-
rary music and (3) the formats of  the
stations.

Political Influence
�Stations of the Cross� (Finbarr,

2001) is an analysis of contemporary
American right-wing Christian radio.
Finbarr�s study focuses on James Dob-
son, a Christian psychologist with a syn-
dicated radio program, Focus on the Fam-
ily, which has four million daily listeners
whose conservative positions on issues
have significant cultural influence.
Alexander-Moegerle (1997), in his article
about the influence of James Dobson
as a Christian Right lobbyist, claims that
Dobson is one of the most powerful
men in the country. James Dobson is, in
fact, treated as if he were a powerful
lobbyist by those on Capitol Hill, yet to
many Americans he is unknown.
Alexander-Moegerle also quoted Barry
Lynn, executive director of Americans
United for the Separation of Church and
State, who said, in a 1996 ABC televi-
sion interview just before the 1996 Re-
publican Convention:

�In many ways James Dobson
is the ultimate stealth cam-
paigner. He is a person who likes
power, who likes to be a
kingmaker. I think you could
make a strong case that if you
had a deadlocked Republican
convention, if you were a can-
didate you�d be more interested
in getting the support of James
Dobson than the support of
Jerry Falwell and Pat Robertson
combined� (Alexander-
Moegerle, 1997,  pp.1 - 2).

Not all Christian radio personalities
have a positive influence on their audi-
ence, however.

 �Christian evangelist Harold
Camping is known for his failed
prophecy concerning the Sec-

ond Coming or the end of the
world, which was to occur in
September 1994 according to
his study of the Bible. Camp-
ing, manager of 39 Christian
radio stations was unlike others
of his kind whose motives
were dictated by the greed for
money and power. He erred by
risking his reputation on too lit-
eral an interpretation of the
Bible. At least, he was instru-
mental in rousing Christians
from their gullibility. � All of
the programming on Family
Radio is designed to keep the
self-indoctrination of the Chris-
tian ongoing.� (Cohen, 1994,
pp. 1 -2).

Christian Contemporary
Music

Besides the influence of radio per-
sonalities, recording artists are attracting
audiences to Christian media networks.
There are five radio stations in the Nash-
ville area that feature Christian music.
Four of  these stations focus on Con-
temporary Christian Music (CCM)
(SHG Resources, 2004; Yahoo, 2004).
Christian music videos are becoming
popular as demonstrated by the estab-
lishment of the cable TV channel, Z
Music Television. This channel embraces
the appeal of CCM by using a blend of
images that can be enjoyed by both
Christian and secular audiences. Some
of the most popular artists in CCM have
been featured on Z Music Television.
They include Kirk Franklin, Carmen,
and Jaci Valesquez. Gow (1998) says that
contemporary Christian music is the fast-
est growing form of  popular music in
the United States today. Unconfined to
the house of  worship, the new sound
contains secular styles, including hip-hop,
country, hard rock and pop to reach a
more mainstream audience. This type of
music has the same appeal as the music
on VH-1 and MTV. Already Christian
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bookstores along with secular retailers
such as K-Mart and Wal-Mart are giv-
ing CCM more shelf space.

Formats of  the Stations
Along with the influence of Chris-

tian radio personalities and recording
artists, station formats may be a factor
when considering the influence of ra-
dio with Christian audiences. Rogers and
Woodbury (1996) examine the relation-
ships among radio station listenership,
the number of  program formats and
the number of  stations. The results im-
ply that proposals by the Federal Com-
munications Commission and Congress
to relax ownership restrictions must in-
duce substantial changes in station num-
bers increasing programming diversity.

In advertiser-supported media, the
primary incentive is to deliver the larg-
est possible audience to the client. Con-
sequently, even though a small group
may place a much higher total value on
its preferred programming than does a
large group, the media firms will cater
to the latter. With advertiser-supported
media, the profitability of reaching a
small audience with a �minority� taste may
be greater than that of reaching a small
portion of a large audience with more
�common� preferences. Increasing the
number of stations within a market may
increase programming diversity, thereby
raising the likelihood that �minority� de-
mands will be met (Rogers &
Woodbury, 1996).

These results suggest that the num-
ber of  formats offered is not highly re-
sponsive to the number of stations
within a market and that listenership is
only slightly more responsive to the num-
ber of  formats than to the number of
stations. Additionally, the distribution of
listenership across formats is insensitive
to the number of stations offering each
format (Rogers & Woodbury, 1996).

These findings also could lead one
to conclude that having multiple stations
broadcast the same format yields no
gains related to program choice. If the

programming of each station within a
format were equally attractive to listen-
ers, then the Federal Communications
Commission (FCC) could merely select
one station at random to broadcast that
format (Rogers & Woodbury, 1996).

Releasing the amount of spectrum
available for more highly valued uses
may be welfare improving. This could
be accomplished by modifying the li-
censes of  existing stations to permit
them to offer non-radio services, some-
thing which they cannot do now, except
in a very limited way. Of  course, in deal-
ing with such a change, the FCC likely
would consider the effects of those
modifications on the availability of ra-
dio in less populated areas. According
to Rogers and Woodbury (1996), it may
be better for radio stations to be more
specialized in their formats than to at-
tempt to appeal to general audiences with
multiple formats. Christian radio broad-
casters may want to develop stations
based on one format, like hip-hop mu-
sic or political analysis.

Interview Analysis
The Kerpelman, Shoffner, and Ross-

Griffin (2002) study, contains examples
of the use of open-ended questions di-
vided into three topics: (1) expectations,
(2) plans for expectations, and (3) per-
ceptions. These topics provide questions
that deal with three areas for network
executives to consider: (1) expectations
of the future shows, (2) plans for ex-
pectations of the future shows, and (3)
the perception of the network.

Single-bounded dichotomous ques-
tions, situational questions, and past be-
havioral questions provide for analysis
of the network executives� response to
the success or failure of the new pro-
gramming based on past and possible
outcomes. The use of  these questions
generate responses based on experience
and expertise in the industry (Boyle,
Johnson, & McCollum, 1997; Small &
Taylor, 2002).

Content analysis of weekly samples
of prime-time network dramatic pro-
grams broadcast between the fall of
1967 and the spring of 1998 found that
women consistently receive less recogni-
tion than men on television. While pro-
grams broadcast in the 1990�s had more
women than those broadcast in the 1960�s
and early 1970�s, the women were still
under represented in relation to their
numbers in the U.S. population. There
has been some change in the amount and
degree of respect given to women on
prime time (Alison, Benjamin, Hoerrner
& Roe, 1998). Like the Alison et al. work,
the present study will code the length of
the shows as follows: (1) length, (2) tar-
get audience/appeal, (3) category, (4) con-
tent and other variables. There were four
coders trained to analyze the data. The
use of multiple coders for the current
study will serve to eliminate any discrep-
ancies in the results. (Alison, et al., 1999).

Methodology
The selection of churches was made

by the congregation population of reli-
gious denominations in the Nashville
area (Nashville, 2004). Christian televi-
sion and radio stations that have a pres-
ence in the Nashville area were included
in the study (Yahoo, 2004a, Yahoo,
2004b). Interviews of  the station repre-
sentatives classified the current shows,
described for future programming, and
determined target markets.

Population
The following steps were used in

determining the population for this
study: (1) the geographical area for the
study, (2) church denomination, (3)
church size, and (4) selected test popu-
lation. The Nashville area was selected
because it is the largest metropolitan area
in Middle Tennessee (CBER, 2000). The
largest Christian denominations in the
Nashville area were also chosen. Table
1 lists the four largest denominations by
total congregational population.
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There are five churches in each of
the four denominations with the popu-
lation size greater than 1000 and less than
2000 as shown in Table 2 (Nashville,
2004). Churches that have 2000 or more
members are considered to be
�megachurches.� To avoid being undue
influence by the Baptist denomination,
the population was reduced to 1000
(Burns, 1999).

Table 1: Congregational Populations

Denomination Total Population
(Ranked by population) (In hundreds)

Baptist 546.87
Baptist ~ Southern 347.17
Church of Christ 319.04

Methodist ~ United 229.58

Table 2: Denominations by Population

Congregational
Denomination Church Population

Baptist Long Hollow Baptist Church 1600
Mt. Calvary Baptist Church 1500
Crievewood Baptist Church 1300
Lockeland Baptist Church 1243
First Baptist Church�South Inglewood 1200

Baptist�Southern First Baptist Church of Donelson 1505
First Baptist Church�Joelton 1500
Inglewood Baptist Church 1500
Tulip Grove Baptist Church 1500
Haywood Hills Baptist Church 1322

Church of Christ Woodmont Hills Church of  Christ 1400
Schrader Lane Church of Christ 1300
Jackson Street Church of Christ 1280
Brentwood Hills Church of Christ 1250
Hillsboro Church of Christ 1023

Methodist�United Hermitage United Methodist Church 1700
Belmont United Methodist Church 1600
Forest Hills United Methodist Church 1325
Calvary United Methodist Church 1280
City Road Chapel United Methodist Church 1000

The selected population was a pur-
poseful sample (Borg, Gall & Gall,
1996). Within each of the churches that
chose to participate in the study, a ques-
tionnaire was distributed to the mem-
bers that attend the Bible study nights,
because avid churchgoers attend church
more than once a week (Ben Tankard,
personal communication, July 11, 2004).
Each church listed in Table 2 received
the instrument.

Television and Radio
Christian Networks
This study used the Christian stations with
a primary audience in the Nashville area
(SHG Resources, 2004; Yahoo, 2004a,
Yahoo, 2004b). The Nashville area con-
sists of seven Christian television stations,
five service providers for these Chris-
tian television stations, and eleven Chris-
tian radio stations as shown in Table 3
(Alison, et al., 1998).
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Table 3: Stations and Service Providers

Station TV/Radio Service Provider/Radio Frequency

TBN TV Local Station/Comcast/Dish/DirecTV/Digital Comcast
CTN TV Local Station/Comcast/Dish/DirecTV/Digital Comcast
INSP TV Digital Comcast
Daystar TV DirecTV
The Word Network TV DirecTV
Sky Angel One TV Dish Network
The Church Channel TV DirecTV
The Way FM Radio 88.7 FM
Solid Gospel Radio 104.9/105.1 FM
The Fish Radio 94.1/93.7 FM
Christian Talk Radio WENO 760 AM
Moody Bible Inst Radio WFCM 710 AM/91.7 FM
WMDB Radio 880 AM
WNAH Radio 1360 AM
Trevecca Nazarene Radio 81.1 FM
Nashville Quality Radio WNQM 1300 AM
WNSG Radio 1240 AM
Bible Broadcasting Radio WYFN 980 AM

Open-ended questions asked of media
executives are listed in Table 4.

Table 4: Executive Interview Questions

 No. Network Administrator Interview Questions

1. What do you expect your network to become during the next 5 years? Or, Tell me what you think will be true for your
network in the next 5 years.

2. What are you doing or planning to do to help your network reach these goals?
3. What type of shows does your network currently broadcast?
4. Which shows do you currently broadcast that are the most successful in terms of  audience attention?
5. Which shows do you currently broadcast that are the least successful in terms of  audience attention?
6. How do you determine the extent of  the audience for your shows? Or, Tell me how your network verifies the ratings

for its shows.
7. What type(s) of new shows does your network plan to broadcast in the future?
8. What type(s) of audience(s) do you expect your network to attract through these new shows?
9. What would your network do if  these shows alienated audience(s)? Or, Tell me if  your network would attempt to

either improve the quality of  the shows or cancel the shows.
10. What would your network do if  these shows were successful in attracting audience(s)? Or, Tell me if  your network

would either experiment with producing different types of shows or continue to produce more of these new types
of  shows.

11. What has your network previously done when shows have alienated or attracted audience(s)?
12. In what media collaborations are your networks currently involved? Or, Tell me if  your network contains both

television and radio outlets.
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Answers were hand-written and not
recorded. Using content analysis, the an-
swers were categorized into themes and
these themes will be used to construct
the questionnaire presented to the con-
gregational participants (Chander &
Griffiths, 2000). The exact questions for Part
II of the study have not yet been determined.

As mentioned, network representa-
tives classified the shows. The Current
Classifications of the Christian Program-
ming are shown in Table 5 (Bacue &
Signorielli, 1999).

Future classifications of the shows
are as shown in Table 6 (Bacue &
Signorielli, 1999).

Table 6: Future Classifications of
Christian Programming

Reality TV
Sit-Coms
Drama
Professional Sports News
Extreme Sports Shows
Social Lifestyle Shows

Interview Analysis
The answers will be analyzed using con-
tent analysis to determine the composi-
tion of the study questionnaire
(Alexander, et al., 1999). The coding of
the data is as follows: (1) length, (2) cat-
egory, (3) content, and (4) target audi-
ence/appeal (Alison et al., 1998). Then
the responses will be analyzed via the
Delphi test (Chan, Kamnetz, McMahon,
& Rubin, 1998).

Before the instrument is distributed
to the churches, a pilot questionnaire will
be given to a pastor of a church for
approval. The churches of the sample
will receive the instrument once ap-
proved.

Instruments will be developed and
administered over the 2004-05 school
year with analysis being conducted dur-
ing Summer 2005.

Table 5: Current Classifications of
Christian Programming

Political/News
Supernatural Debt-Freedom/Prosperity
Music Videos/Gospel Showcases
Apocalyptic
TV Movies
Documentaries/Informational
Televangelists
Talk Shows
Healing/Health and Wellness
Children/Teen and Young Adults
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Abstract
The thermoregulatory behavior of

free-ranging gravid and non-gravid tim-
ber rattlesnakes, Crotalus horridus, was
studied during June and July of 2003.
As a preliminary investigation, two
snakes were monitored in the field us-
ing a surgically implanted transmitter and
snake body temperatures were recorded
every 30 minutes for 40 days using a
miniature temperature logger. Data in-
dicate that pregnancy does influence
thermoregulatory behavior in timber
rattlesnakes; the gravid individual main-
tained a warmer (day Tb = 30.1°C,
gravid; day Tb = 27.6°C, non-gravid)
body temperature during the day, but at
night, body temperatures were more
similar ( night Tb = 22.1°C, gravid;

night Tb = 20.8°C, non-gravid). Data
also indicate that the gravid snake
warmed up earlier during day and main-
tained a warm temperature longer than
the non-gravid individual. A weather sta-
tion was erected nearby for the moni-
toring of environmental temperatures
and determining what temperatures were
available for the snakes. Variation in cli-
matic conditions and environmental tem-

perature appear to have noticeable ef-
fects on snake body temperature selec-
tion.

Introduction
Snakes play an important ecological

role in many vertebrate ecosystems in
several ways, ranging from high level
consumer to important prey sources
(Vitt, 1987). Reptiles make excellent
models for explaining mechanistic rela-
tionships between physiology and ecol-
ogy due to the fact that their biology is
so closely linked to variation in resource
availability and physical environment,
and among reptiles, the rattlesnake has
recently emerged as an important model
in physiological ecology (Beaupre and
Duvall, 1998). The timber rattlesnake is
listed as endangered or threatened along
much of its range. The majority of its
decline can be directly attributed to habi-
tat encroachment and wanton killing for
sport or out of fear (Brown, 1993).

The timber rattlesnake has a late age
of first reproduction and a low repro-
ductive rate (Brown, 1992), and mater-
nal thermoregulation is thought to fa-
cilitate development and promote viabil-
ity in some viviparous reptile species
(Shine and Harlow, 1992). Preferential
thermoregulation of  gravid, viviparous
reptiles has been the subject of previ-
ous studies (Stewart, 1984; Beuchat,
1986; Daut and Andrews, 1993). While
higher incubation temperatures have
been found to shorten the gestation pe-
riod, extremely high or low incubation
temperatures have been linked to abnor-

mal morphological responses and in-
creased mortality of offspring (Beuchat,
1988). Different physiological functions
take place under differing optimal con-
ditions with respect to temperature
(Stevenson et al., 1985), and it is likely
that in conjunction with pregnancy these
functions result in differences in the ther-
mal profile between gravid and non-
gravid individuals (Hutchison and Tu,
1994). The costs incurred as a result of
the behavioral thermoregulation, includ-
ing increased energy consumption and
the higher risk of predation associated
with increased exposure (Huey, 1982),
may also be a factor in an individual com-
promising between optimal temperature
and a temperature that falls within an
acceptable range. Oviparous species do
not carry the eggs long enough to im-
part any thermal benefit, but viviparous
species can increase fitness by shifting
their selected body temperature toward
the thermal optima for embryogenesis
(Hutchison and Tu, 1994). This means
that viviparous species are well suited to
studies of the relationship between
pregnancy and temperature selection.
The thermal environment of  viviparous
embryos can be modified by the behav-
ioral thermoregulation of  the mother,
and due to the close correlation between
temperature and fitness (Burger, 1989),
natural selection should favor adapta-
tions that allow mothers to incubate their
embryos at the optimal temperature
(Beuchat, 1988). This is one of the lead-
ing hypotheses regarding the variation
in body temperature regulation in gravid
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Department of Biology



MCNAIR JOURNAL � MIDDLE TENNESSEE STATE UNIVERSITY � SUMMER 2005 67

females. Several studies have been done
on the prairie rattlesnake, Crotalus viridis,
and how its� thermoregulation is effected
by pregnancy (Gier et al., 1989; Charland
and Gregory, 1990; Graves and Duvall,
1993), but there has been much less done
with the timber rattlesnake.

Materials and Methods
Study Site
The study site is Flat Rock Nature Pre-
serve in Murfreesboro TN. The Nature
Conservancy of  Tennessee and the Ten-
nessee Department of Environment
and Conservation have been working
together to protect Flat Rock since 1994.
The preserve is now the largest cedar
glade preserve in Tennessee with over
1,000 acres protected as a State Natural
Area. The area consists of a diverse habi-
tat including old fields, cedar fields,
mixed cedar and hardwood, and cedar
glade, a habitat design unique to the
middle Tennessee area.

Study Species
Crotalus horridus is a pit viper that

ranges from extreme sw. Maine south
to n. Florida and west into se. Minne-
sota and c. Texas. This species is vivipa-
rous (i.e. live bearing) and throughout
much of its� southern range it was clas-
sified as C. h. atricaudatus, the canebrake
rattlesnake, until recently (Clark et al.,
2003). The timber is diurnally active and
feeds upon small vertebrates (e.g., mice,
ground-squirrels). Many aspects of this
species� natural history have been stud-
ied (Brown, 1993; Martin, 1993), but
there has been little done in the area of
thermoregulation (Brown et al., 1982).

Telemetry and Thermal Data
Snakes were collected in June and

transported back to the lab at Middle
Tennessee State University where radio
transmitters (Holohil, Inc. model SB-2)
were surgically implanted into their body
cavity. The snakes were also implanted
with miniature data loggers that were

set to record body temperatures every
30 minutes until their memory was full;
this yielded 2048 data points per snake.
There were 37 days where there was data
for both the gravid and non-gravid
snakes, and that translated into 1776
data points for each snake. A weather
station, using seventeen snake models
located in various positions from two
centimeters in the air to 20 centimeters
under forest soil, was erected nearby for
the monitoring of environmental tem-
peratures and determining what tem-
peratures were available for the snakes
to choose from. The weather station
was also equipped to monitor short
wave radiation.

Next, the daily temperatures were
separated into three groups consisting
of  night, warm up/cool down, and day-
time. This was done by taking the mid-
point of the slope on either side of the
daytime high temperatures and connect-

ing those points. Everything above the
line created was recorded as daytime
temperatures; everything between this
line and the nighttime baseline tempera-
tures was determined to be warm up
and cool down time. The remaining tem-
peratures making up the nighttime data
set.

The weather station provided the
data necessary to work up a thermal
profile of the unique cedar glade envi-
ronment including Te max and Te min.
This was done by overlaying the daily
temperatures recorded for all seventeen
snake models and defining the highest
and lowest temperature at any time as
the Te max and Te min respectively.

By plotting the snakes thermal pro-
files along with the plots of  the Te max
and Te min, it is possible to make some
assumptions about the way snakes are
using the temperature gradient available
to them.

Figure 1. Explanation of how daily temperatures were separated into nighttime and
daytime temperatures.
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Figure 3. An illustration of  how four of  the snake model profiles combine to form
fluent maximum and minimum temperatures.

Figure 4. The Te max and Te min plotted along with a daily thermal profile of
both snakes. As you can see, at ~ 2200 hours the pregnant snakes temperature
actually exceeds the predicted Te max which demon-strates how these models
are meant to approximate, not duplicate, what is occurring in nature.
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The amount of time spent actively
thermoregulating also appears to be ef-
fected by pregnancy. The data was sepa-
rated into the three thermal groups and
analyzed as a percentage of total time in
the study. The gravid snake spent a
greater portion of her time maintaining
the higher daytime temperatures and less
time in both warm up/cool down and
nighttime patterns than the non-gravid
female. This was due to both an earlier
egress to begin thermo regulating and a
more rapid increase in body tempera-
ture most likely due to exposing more
surface area to more direct sunlight, but
the short wave radiation readings from
the weather station showed that even on
days with very little short wave emis-
sions, the gravid snake was able to con-
sistently maintain a higher body tempera-
ture.

Discussion
This was a preliminary investigation

into the behavioral thermoregulation of
timber rattlesnakes as a function of preg-
nancy. Pregnancy appears to influence
the thermoregulatory pattern of  rattle-
snakes in many ways including mean
body temperature and aspects of be-
havioral thermoregulation. By compro-
mising between physiological needs and
the optimal temperature for embryo
development (Beuchat, 1986), the preg-
nant snake was able to provide her off-
spring with increased fitness that should
translate into increased survivorship
(Burger, 1989). The benefits of this in-
creased fitness must be weighed against
the costs associated with providing it
(Hutchison and Tu, 1994). The pregnant
snake must alter her normal behavior,
and natural selection would only favor
traits that facilitate this behavioral shift
if they resulted in an increase in fecun-
dity.

The timber rattlesnake has nearly
been eliminated in many areas where it
once was plentiful, and man has been

Results
There were 37 days of concurrent

data for both snakes that were recorded
as body temperatures in degrees (C) ev-
ery 30 minutes. The mean for the gravid
snake was 25.6 with a standard error of
0.087. The non-gravid snake had a mean
temperature of 23.4 with a standard
error of 0.11.

While the gravid snake�s mean tem-
peratures for both night and day were
higher ( night Tb = 22.1°C, gravid;

night Tb = 20.8°C, non-gravid: day
Tb = 30.1°C, gravid; day Tb = 27.6°C,
non-gravid), the daytime mean showed
the greatest separation at 2.5°C.

Figure 5. Average night and daytime temperatures for both gravid and
non-gravid rattlesnakes.

Table 1. Mean body temperatures including standard error of  the mean
and ranges for gravid and non-gravid female timber rattlesnakes over
37 concurrent days.

Snake n  (SEM) Range

1 NP 37 23.4(0.087) 16.5-35.0

2 PG 37 25.6(0.11) 12.5-34.5



70 MCNAIR JOURNAL � MIDDLE TENNESSEE STATE UNIVERSITY � SUMMER 2005

the driving force in this (Brown, 1993).
Fear, profit, sport, and urban sprawl are
just a few of the motivations that have
caused mankind to have such a negative
impact on this reclusive species. The rela-
tively low birth numbers and late age
of sexual maturity make timbers espe-
cially susceptible to the pressures of over
harvesting and wanton killing (Brown,
1992). With increased habitat fragmen-
tation and the encroachment of hous-
ing construction into areas that have tra-
ditionally served as hibernacula and
birthing sites, it is increasingly important
for the pregnant females to be able to
provide offspring with any increase in
fitness possible.
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