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The ma'jor purpose of this study was to assess the
ehdvioral impact of the American Dental Association!s (AD2) Teaching
nd learning Program, Level 2. A second purpose was to determine the

rellablllty of the Navy Plaque Index (NPI) when administered to a

relatively large sample of elementary school students. The PI, which
has demonstrated validity and reliability over a seven-year period of
use when utilized by one deptist on small samples of adults, was used
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or assessment purposes. It was administered by dentists to 16 -

randomly selected fifth grade elemehtar§ .glasses.in.a .Midwest

ommunity. A pretest and posttest. db51gn, with exPerinental and -
ontrol groups, was utilized 'in the(study. The Navy Plague Test wvas

shown to be an unrellable measure of plague indices in this case. Due
to the unreliability of the instrument, the behavioral aspect of the:
ADA's program could not be =valuated. The investigators are presently
in the process of ‘conducting a post-poSt NPI measurement of the same

ubjects rerandomizing the dentists in order to distribute the-

variability of the plague ‘measures among the various treatment
groups. This will provide “an opportunity to determine (1) any ,
experimental effects that mlght have resulted from the program and
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o it. By using a measure of dental health status, this program could
ake an important contribution to the validation and evaluatlon of
lassroon health education experlences. (Xuthor/BD)
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(2) which effects renaEn six months after the stud<nts were exposed
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with a lack of appropriate attention to such disorders has resulted
7"in a health.problem_of staggering proportions (8:145). By age two, when
all 20 -of the primary teéth have erupted into the oral cavit& and are '
functioning, half of the cnildren in the United States have one decayed
tcoth.' Upon entering school, the average child has at {east three‘decmyed
teet h and by age 15 has 11 teeth that are either decayed, ﬁ\jled or

e
e missing (7 283).

Although dental health is beinq taught in many schoo]s, children
do not appear to be changing their dental hea]th practices. Educators
should be concerned w1th chang1ng behavior of students so that they
practice and eventua11y habitdate effeccl!e_dental health procedures
Because of the evfdence of denta{ disease, it is obvious that there
is a need for effective dental health education programs' App]ewhfte 3
(1 1883) cites the worldwide preva]ence ef denta? diseases as a constant
reminder of the practicalT& umiversal need for effective dental‘hea]fh
education programs in- the schools. ‘
| . " The schools in the United Scates are attended by nearly one-third
?cﬁ,the nation's popu]etiOn. Therefore, ﬁ;nfé{ health education in the
schoo] settind coqu be an exireme]y tmportant component of efforts to’ )
Influence preventfve dental behavior (6: 212) Haefner (6:212-213) concludes
tnat the schools are the best place for 1nst1]1ing preventive dental » w
Lehaviors for two reasons, First, the 'school setting avoids the limitation«

% associated with the dental office: dentists in general have not educated
[ ‘.

their patients suff1cient1y Secondly, dental hygienists spend less than

g 33 percent of their time on diet ard oral health fnstruction..
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/ Another reason for using the schools to prpmote preventive‘denta1' ' 4
behayior is that the school'setting itself posgesses several positive
features in its own rigpt‘(6:212-213). Cne of the great assets of the schools
is the opportunity for éomnynication with nearly all persons within the
entire school age group in an explicitly educational context where learning
is emphasized and rewarded. Furthermore, continuing educational influ-
ence can be exerted on the target audience over a considerable time period.
The process can begin at an early age when habit patterns are still in
the process of being formed rather than being f1rm1y estab]1shed and
resistant te change, as is true of adults. Anothet advantage is that .
deﬁta] health eddcation can use both mass communicat1on and parsonal
communication approaches on the same audience, deriving the maximum
benefit from eath. The‘?g&:zl}:l;ss:96% setting also offers the possibility
of employing éroup dynantics in inducing sStudents to take appropriate
dental health action (6:212-213).
Even thodgh therelhave been dental health education progtams, few
have had success in changing«behav}or or instilling sound dental health
practices. Counsell (4:39) suggests that the empirical repetiticn of
outdated bethods and information leads to boradom and frustration in
students/ and if it does not interfere with learning, it interferes with
accepﬂa ce of information and the, promotion of changed behaviors.
I It appears that the behavioral ‘objectives of most educationa] programs
Lo not match behavior change methods. Cohen and Lucye (3: 36) point out

that few curricula guides and .teacher's manuals match behavior change

methods with desired behavior objectives. Edugat1ona1,mater1a1s still
i .
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concentrate on desbribing tooth structure, the decay process, and the
number of teeth. Yet in order to learn to acquire the brushing habit,
it 1§ not” necessary to know where one's biggﬁspids are located.

The ‘teaching of desired dental health practices needs to include some
of the components that will permit effective self-appraisal and self-
reinforcement by the student. Educational efforts should involve follow- 4
up and reinforcement by_the school over time until the newly acquired
habit is firmly established (9:491).

' With the State of I11inois now initiating a comp?eﬁénsive mandated
health education'curriculum, it appeéred to the‘investigators that this
would be an opportune time to test the effectiveness of the new American

Dental Associafion's Learning About Your Oral Healtﬁ curriculum materials.

A field experimeﬁt in dental health represents a unique opportunity for

. educators to join with mghbers of the dental profession not only to promote

the health and well being of'children and.youth but also to help control

a potentially serious and costly problem,

Purpgse of the $tudy
In February, 1975, the study team received a small grant from the
Bureau of Dental Health Education of the American Dental Association to '

evaluate the ADA's Learning About Your Oral Health, Level II (Grades 4-6)'

teaching and learning progréh, The general objectives of the study were to?
1. Determine the effects of'the,program on the knowledge, attitudes;
gnd practices of fifth grade elementary students

2. Develop valid and reliable measures of student.dental ﬁea]th

knowledge ‘and attitudes 5 ’
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?age 4
v
3. Asses; the reliability of the Navy Plaque Index when employed
by d group of dentists
4, Determine the pnogram‘s effgétiveness as well as its acceptability
as jﬁdged by/édminis%ﬁato;s, te?chers; parents, dental pro- .
fessionals, and students
5; Develop tﬁe ;roéedures and adaptations necessary for establishing
the oral health program.as an inteégral part of a total health
education program. ' | ‘

. The major purpsse of this study was to determine if stydents who were
exposed fo the ADA's ‘oral health educationa} program would exhibit lower
plaque scores than those not exposed as measured by the Navy Plaque Index '
(WPI). P

An.additional consideration invd]véd the issue of the importance

of in-serv{ce education of teachers with ‘respect to the oral health
teaching and 1e5rning prqgram. In order to assess this particular issue;
the research team also 1nc1uqéd in their design an experimental group |
(orientation) that recéived the educational materials Bc%kaid not receive
in-service training. Th{s group attended a*brief orientation session
(two hours) that was deboted.to an examinat{on of the materials. Thus?
this procedurg vould enable the 1hvestigators ﬁo.compare the educational
impact of an 1ntensivevin-service education program to one involving
“minimal teacher exposure to tpe curricu]uﬁ materials. '

“ The final objective was t6 determine the reliability of the Navy
Pfﬁque Index when it is administered by a group of dentists who were

familiar with the instrument.
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Methods and Procédures
Six elementary schools were randomly selected frbm a total of 13
™~

schools in a midwestern community containing approximately 60,000 persons.

A total of 375 fifth grade students participated in the experiment; however

because of the research design employed, 280 children were administered
pre- and ppst-test measures.
\ Once the six participating schools vere selected, each school was

randém]y assigned to a treatment group. The workshcp group (Treatrent I)
1consi§ted of §ix elementary classroom teachers who received an intensive
;ﬁorksﬁop experfence relating to the curriculum materials. All of the )
?qéchers enggged in the same learning eiberiences'that their ctudentswouid
be exposed to during the experimental period.' The teachers met with a
trained workshop leader once a_week, two hours each week, for a total

of ten weeks.’ Teachersf;;rolled in the workshop received one unit of
_graduate credit’ from the University of 111inois through the office of
Continuing Education and Public Service. d

The five classroom teachers in the orientation group (Treatment II)

: {ﬁtrﬁot particiﬁate in the workshop but were exposed to a two-hour

orientation session concerning the Oral Health curriculum. At the orfen-

tation session, teachers were to review the ébntents of the curriculum

and ask any questions concerning the teaching materials, duration of

lessons, films, and outside sodrce‘ﬁaterials. No instruction waé presented
_on how to employ the materials in the classroom.

The control group (Treatment III) consisted of five fifth grade

. classes representing two schools that were not exg%;ed to the curriculum

materials. «

f
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The Navy Plaque In&ex (NPI) was utilized to obtain the plaque indicies
of the subjects. The NPI is desjgped to reflect the plaque controf .
status of a student and the effectiveness of the student's ability to
prdpef]y'perform plaque control procedures (5:?3). The instrument yields
two scores, the NPI score {the highest score for one tooéh) and the NPI
total score (the sum score for all teeth).” The NPI total score was ‘
employed as thg measurement’ to determiﬁe the amount of plaque on the
‘§ubjects' teeth. .

A team of 12 dentists from the I11ini Dental Association volunteéréd
their services to participate in the study. Al1 dentists were trained
in the use of the NPI in order that their scoring procedures would be
consistent. Health education majors from the University were uti]%zed

12

_ to. serve as redorders and stainers for the dentists. The samé dentists
and recorders were used in schools that receiveé/Loth pre- and post-
test measures. lThé time interval between the meaéures was five weeks.
E§émidation stations were esfab]ishgdlin each school adjacent to the
subjects' classroom. Studénts were first asged to rinse théir mouths
_at the water fountain t6 reﬁove'large food particles. The subjects'
_ teeth were then stained with three drops of an‘erythrycin dye (trace e
‘solution). The‘;tudents were instructed to use their tongues to spread
ythe’soiution over all surfaces of their teeth. This was accomp]ishqg by
.having the studeﬁts run their tongues over the outside surfaces of“tﬁg ubper
teeth, then the.Tower and the same for the inside upper and lower teeth. '
Subjects were the asked to rinse lightly witﬁﬁone mouthful o%vwater. /,/

The student was then examined by a dentist empfoying a disposcble mouth

8
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mirror for each child. Measurements for six designated teeth (3, 9, 12,
19, 25, 28) were scored for the facial and linghal surfaces of each tooth.
The lowest possible score that could be obtdined by a subject was zero,

while the maximum score was 108.

Experimenteeresigg‘and Statistical Analysis

V

’ The Solomon Four Group Design was utilized in the conduct of this
study. (See Figure IY. THis design was selected .in order'to control
for extraneous factors sdch as history and maturation, the pre-testing
intaraction effeet,as~we1] as .any contemporary effects that may oceu}
between the pre- and post-test measurements. "S\

This design also provides a combination of the pre-test/post-test
exper1nenta1 -control des1gn with simple’ randomized subjects design.
Information is provided by the pre-test/post-test procedure and at the
same time, shows ho& tﬁe experimental condition effects an unpretested '
group of subjects (2:247).

The means and standard devietions of plaque scores were calculated
for all of the schools in the study. A 1 factor analysis of variance

was conducted on the pre-test scores of schools B, C, and A to determine

\
It

if significant differences between plaque scores existed.

l A 2 factor énalysis of variance was run on all schools in the study

utilezing the post-test ﬁlaque scoves. The factors considered were training

(Treetment I, II, or III) and test sequence (pre-test or no pre-test).

Al data was submitted to the Digital Computer Laboratory of the University

of I1linois for key punching. Analyses %ére compieted by use of the

" SOUPAC and SPSS programs available at ébé University of I1linois, Dcpartment
. i 9

of Computer Science. [ e

\.
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" EXPERINENTAL PROCEDURE
STUDY. DESIGN

TREATMENT I

PRE-TEST CURRICULUM POST-TEST SCHOOL
W t, . X - t B
0 1 2
R X t D
K : 2
S
H
0 -
p
TREATMENT 11
PRE-TEST . CURRICULUM POST-TEST SCHOOL
0 t X t c
" R - 1 . . \x 2 "E
‘ I t _
; E ’ ’ . 2 .
N . -
N
A
T
I
0
N ‘
S ' TREATMENT 111 ,
\ | PRE-TEST " POST-TEST - schog/
c T t | A
0 ’ . F
N , 2
T g |
1 R - %
0 ] |
L, .




.8
RESOLTS.

— *

The mean plaque pre to post test scores for all of the experimental and con-

trol groups are shown in Figure II. It may be observed that there s approxi-
mately a 30 point mean difference between the workshop and conitrol group on the

N .
test data. It is also evident that post-test mean plaque scores increased when

pre-test scores and an’even greater difference is founduzltﬂ respect to the post-
it would normaily be expected that they would decrease. Additionelly, the post-
pﬁaque mean scores of those groups that were pretested are also divergent
Furthermore the workshop and orientat1on groups that were not pre -tested appeared
to have post plaque mean scores different from that of the control group. The
groups that were pre\testen could be said to be dissimilan with respect to

their plaque indicies. The differences found in the mean plaque’scores may

also have been due to the procedures by which the dentists obtained the plaque
scores. The correlation between the contro] groups' pre and post -test mean -
plaque score was .12, further suggesting that a basic inconsistencyin ‘the ‘

-

procedures employed by the dentists did actually occur.

An analysis of variance on the pre-test scores of schools B, C, and A
showed that there were sjgnificant differences in mean pre-test plague'scores
< gibetween the three groups (Table I) An aralysis of variance us1n9 two factors
was run on all of>the schools, using only the post-test scores. le factors
considered were training and Test Sequence. The results are shown on Table II.
There were a_significant main effects and a significant training X Se;:ence
interaction. Therefore, the main effects were ignored, and the interaction was
analyzed for significance. ' . ’ ~
A Newman-Kegks test of the plaque scores showed a h1gh signif1¢ance (.01
level) between Workshop (I) and Control (III), between Orientation (II) and = .

Control (III) and between Orientation -(I1) .and Workshop (I) in both pre-test -

e, -
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FIGURE II

=/ MEAN PLAQUE SCORES OF ALL SCHOOLS
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and post—test scores of those groups that were pre-tested. The effects of the
workshop couid-be due to random error. It was evident that an increase from
the pre— to post-measurement was due to a change in the criterion measure used
by dentists in evaluation of the Norkshop group In reality the p]aque scores |
shou]d have decreased due to the treatment effect. The re]iabiiity of the
instrument (NPI) seems to be a problem when measuring the p]aque of the subjects
The significance shown in the above analyses may be due to the curricu]um or
the method'in which the plaque score was secured.
Conclusions ” _
1. No definitive statement may be made as yet to ascertain the effective-

ness of the Teaching and Learning Program in its behavioral dimension. The

investigators are presently "in the process of conducting a post~post NP1

,J/ measurement of the same subjects randcmizing the dentists in order to distribute '

" the variabi]ity of the plaque measures among the various treatment groups.
This will provide an opportunity to determine any experimental effects that

might have resu]ted from the program and which effects remain six months after

-

the students were exposed Lo it.
' 2. The Navy Plaque Index was shown to be an unreliable instrument when
utilized with a relatively large number of upper elementary level students by

more than one dentist, due to differences in the level of plaque recorded by

the dentists.

Recommendations

\ . - . ’ ’
1. Other measurements of plaque indices should be considered in future

studies involving more than several dentists or dentat hygienists. Consideratic

T I T P




might be given to Green's Oral Hygiene Iﬁdéx 63 ihehGingival Bleeding Index
Tor:measur1ng plaque ih upper elementary scho I children,'although the
reliab11ity of those methods also needs to be al ses<ed.

2, If the NPI is to be employed as an e&a uative tool, the dentists or

dentaﬁ hygienists should be randomized throughoyt the sample \n order to minimize

the subjective nature of the instrument. Additi na‘{y, pre-oriehtation sessions
should be conducted for personnel administering the instrument to ensure that )

the same standards of scoring are being employed.
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