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ABSTRACT . .
A nutrition education unit, Rat Pak, developed by
Dairy Council, Inc., is an attempt to influence students to make wise
food choices. It conrsists of eleven lessons in an instructional
sequence which incorporates the use of white rats as a means of
illustrating the effect of improper diet while teaching proper diet.
The purpose of tlhis investingation is to determiné whether Rat-Pak
increases knowledge of nutrition and vhether it affects dietary
intake. A second in+ent of the study is to compare the effectiveness
of Rat-Pak with other means of teaching nutrition. The study is also
planned with *he intent of determining an opfimal age for utilization
of the unit. Results indicate that Rat-Pak increases nutritionil
- knovledge and changes the dietary behavior of students who study the
unit (grades 5-8). Tt is also fipund to be more effective than )
nu*rition urits commonly taught. Results also indicate +hat an
optimal age for utilizaticop of the unit is seventh grade. The results
of the study must be considered with '¢aution as several points_could
- he consi¥dered weaknesses. For instance, the validity of the dietary
. v analysis as a measure of ‘dietary behavior is questionable.” This study
reveals areas for furthe; study. It is suggested that teacher ’
cooperation be emphasized in the future and that teacher attitude and
krowvledge of nutrition and their relationship to student learning, as
vell as the.affective effec*s of the unit on students be considered. *
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N INTRODUCTION
g Malnutrition exists even in America, a land of ﬁienty, and it is not
restricted by edncation, econonic status, or race (Ten State Study, 1970). e

This suggests that people may not be informed ¢f proper nutritional practices

or that, though informed, are not aware of the consequtnces'of neglecting such *

N - ' ] .
practices. Considerable concern has arisen as a result of this fact related

to possible ‘solutions. Harden and Lamb (1970) point to a need for nev means

. r
of instruckion and to the importance of improving dietary habit as well as

.

. r,‘

knowiedge.

Q PURPOSE
s 1

ey} =

A nutrition education unit, Rat—ng, developed by Dairy Council, Incorpo§§ted

s

is an attempt to influence students to make wise food choices. It consists of
} 1

-eleven lessons in an instructional scquenée which incorporates the use of white;
rats as’a means of illustrating the effect of improper dieg\whi%e teaching proper
diet. The pdrpbse qf this investigation was to determine whether Rat-Pak '
increases kpowlggge‘ofvnutrition and whether it\hfféets diet%ry intake. A .

’ [ ]
second intent of the study was to compare the effccbivencss of Rat-Palk with

other means of teaching nutrition. Finally, the study was planned with the

intent of determining an opfimal age for utilizatisn of the unit.

5
<

9 I * .l)
REVIEW OF LITERATURE

. <
L The utilization of live rats to assist in teaching nutrition is not 4 new’

concepta The meaningful and integral inclusion, however, has been slower in
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.development. Studies that have included this concept, of which Harf n and Lamb

/
(1970) and Hamilton and Brown (1968) are examples, have utilized college students

. and have not 1ncluded adequate experlmental designs. In both studies, thére
. :
. .

was an increase in nutrition knowledge but no change in dietary behaviqf.
: r

Baker (1972) incorporated a control group in her “investigation of the use
/
of white rats in a nutrition unit and found significant differenceS/in immediate
} . . ,
. @ . ’/'
knowledge of and retention of knowledge of nutrition. - She, however, found no

effect of the unit on dietary-intake. Boysen and Ahren (1972) utiliked animals
with a nutrition unit for second graders, finding changes in knowledge but

Sy -
again no ehanges’'in dietary ‘behavior. The literature reveals no study that

compares the inclusion of live amimals td?other means of teaching nutrition.
Samples have usually been small, measurement; qualitative and experimental

design; inadequate. The patterh of results indicates that use of live animals

) in a(sdtrition unit increases knowledge but has not resulted in change in
LR : ’ ’ s '
dietary behavior.

1

The issue of determining an optimal age for introducing such a unit remains

3

an ‘issue. Head (1974) involved fifth, Beventh, and tenth grade students in his

study. He found that tenth gradersiwho werg the only age group to be e;%osed ' ’//-
to the live animalsbscored gignificantly below the dtﬁer two grades.,6 Only

. : . 1 ~ 7

scventh graders improved dietary behavior. Baker (1972), Chapman (]969) : "

1

Martin (1965) were other studres which revealed no dlffcrences between grade

\levels. Peterson and Kies (1972) suggest the carly elementary years be the focus
, for nutrition education because of the influence for an entire lifetihe,‘while
Martin (1965) theorizes that intermediate grades are more advantageous for

nutrition instructiopn. lence, no conclusion regarding apge is evident.

AN
L]

Because of the variety of experimental findings and of definitions, it was
. ¢ .
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\ - 4
hypothesized that: ' \ S . ‘ '
1. .The post—test'sdores of students experiencing the biocollation
A - (Rat-Pak) in‘*the classroom will not differ from the pre—~test
i scores of the same students.

2. The pggt-treatment” dietary analysis_scores of students éxperdencing
‘ 'the/ﬁig;olkgtion (Rat-Pak) in the classroom will nog7differ from
the pre-treatment dietary analysis scores of the same students.
< , .
:QBZ The post-tests scores of &tudents experiencing the biocollation :
(Rat-Pak) in the clasSroom will not differ from the post-test
A scores of gtudents experiencing other means of nutrition edu-

-

cation. . . .

’ ' E‘ A.‘v
‘There will be no dif{ference in application of knowledge between -
studepts experiencing the biocollation (Rat-Pak) in the classroom
and those, experiencing otlier methods of nutrition education.

4

3
-

5. There will be no.difference in knowledge of nutrition among fifth,
sixth, seventh, and eighth grade students experiencing the bio- _
collation (Rat-Pak) in the classroom. T

6. There will be no diffetgiﬁi*in application of nutrition knowledge - ‘>
aporg fifth, sixth, seve , and eighth graders experiencing 4
the biocollation (Rat-~Pak) in the classrdom.

o

. H

. . ' PROCEDURE . N
» ’ A . . ~ . C’? ¢
Thée Instructional Materials . //;f?
- . . V4 J
. Rat-Pak is a three to four w2ek instructional sequence. Different components

[
. . )
of the unit have been pilot tested but the entire unit has not been evaluated.
" The objectives of the unit are that the student will be able to: . ' '
\ . - i i

) - 1. Classify fSods into the Four Food Croups.

"

", 2. ILdentify the key nutrients found in ecach of the Four Food Groups.

" 3. ldentify number of servings and approximate single servings from
' ~each food group.

'L o

4. List at deast one primary function fox each of the key nutrients
. studied, e ‘

’ s, Identfify changes in the tegt animal's condition that result when -
- one ¢df the Food Groups is omitted from the rr+-'s diet. . 5.
1 ¢

- . . \
W
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A ; )
Each cldss¥oom is supplied with whité laboyatory rats, féod (if necessary) ,

L4 [} .
.

chemicals (if necessary), a manual  for eégh student, and a teachers manual and
. & .

visuals to supplement the mhnual. Teachers are alsd provided .with training

prior to utilizing the .unit.

¥ ' . ' -

‘Experimentqlupesigp and -Sampling - T &
t ¢ ' ‘ ‘

~

The design utilized was a 4(treatment) x 4(grades) factorial design. The

.

<
-

treatment conditions were similar to those incorporated in a Solomon four group

.

design. Table 1 illustrates the design, -

Table 1
-Procedure Analyzation for Each Grade .
. - . ‘ °
;ﬁ" . ] : .
LI Procedure I 0y 0, X , 03 N
T b ] s
- . Procedure 11 : X1 0; 0 ¢
‘ 2 & | ‘ 4 \
. P e ITI 0 0 X
rocedure I1 ' 1 2 o O3 04 Q
, . ‘ Procedure IV X@ O3 - 04
- A . " N —
R ’ A4 ] 4
. - i . . : . I
Ol and O, represent a. pre~dietary anﬁ post~dietary analysis respectively. 09 and
I 04 represent pro-tests and post-tests of nutrition knswledge. Xy represents -
4 instruction utiliziny Rat-Pak, Z) répresents matrition, instruction by some means
other than Rat-Pak and not incorporating live animgls. This condition was that
i : '
usuakly f;uggst in the schools, Each school incorporated in the study alrcady
- 3 ° - ’
‘included a unit on nutrition in its curriculum guide and taught such a unit.
’ These facluded lcctﬁ?&s,'tcxts wad films, The pre-fest and post-test enployed
was a 32 item multiple choicd exan developed by the experimenter with a split-
halves reliability of .91." The dictary analysis consisted of the student
. 6‘ ‘
DU _ ‘ 02 :
Q ' : L v
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supplying a record of two days of his dietary intake. The diets were then

evaluated according to a poinﬁ system.:

The accessible pé%ulation for this study was the fifth, sixth, seventh, and :
. . b L

. &
eighth grade students in five southwestern states served by Dairy Council, Inc.

L
Teachers and classrooms were identified which had expressed a willingness to
L] :

s

particip&te in the evaluation, which were in an area readily seryed by a consultant

. (}3 - -

of Dairy Council, and which included a nutrition unit in their curricula. At
least four teachers were 'selected randomly from eaéh érade level wi&h more th;;\\
four being included when school administrators expressed concern that treatment
be uniform within a school. Teachers were then assigned to experimental treat-
‘ment at random with the condition th®t within a school either only Rat-Pak or
}only the altcrnate nutrition unit would be present. Intact classrooms were
’ empl&yed but children{whose age differed by two years or more from that fof their
- grade level were excluded from analysis of results. As a result o% the training
given the%,'teéchers were responsible for conducting the exberiﬁent within their
classes including ad@infstering the pre-measures and post-measures. . The dietary

'

tnalysis were evaluated by the experimenters.

The Experiment

After pilot testing the\procedure and instruments and making revistons based

on this experience, the selection and training of teachers was undertaken. The

. ‘ 1 '
sawple in the study consisted of 29 teachers who were responsible for 1,447 stu-

5 dents. Table 2 rcficcts'the numb?r of subjects per cell for the sﬁudy. (Sce

- page 6 for Table 2) Several cells were large because of school policy regarding
uniform curriculum. Some difficulty was encountered, in obtaining lcacher coopera-

tion for the control situntions, e.g. two teachers who had agreed to cooperate,

did not gather dietary intake from their classes. Approximately 8.1% of the stu-

J & 7 :
Q . ‘
E l C v .
WJ:EEE '
R R R .S




.

\

dents from classrooms selected were excluded. due to age, absence or other com-
) o £

.

- s plication.  The instructibn and data collection were complete prior to December

20, 1974.
y . N
Table 2 T
( ‘Number of Students in Various Procedure Groups
—14 | Procedure I Procedure II Procedure I Procedure IV Total K
o grade 5 77 17 -5] a3 188
Grade 6 215 298 103 15 631
Grade 7 14 RS =7 25 o
Grade 8 52" - 106 . .ljgg ~_~££i = 254
‘Tot‘aﬂ 484 . 5557 202 16, 1447 |
' . /.. /
-
' / - RESULTS ’

"Table 3 displays descriptive statistiCS\ior each of the cells of the experi-

-

~ ™ ment. (See page 7 for Table 2) The maximum slcore on the pre-test and post-test

s . .

— -

was 32 and on the dietary analysis, 108.
Y To determine whether the pre-instructional measures had a teaching effect,

pogﬁ—knowledge scores Of- Groups III and IV’wereEcompaféd.gﬁiliziqg a2 x4
. ) » . -7 fEr'; :'
analysis of variance design including grades. No difference in Lreatments were

//‘ . presgnt (Flaéoo = 2.13). Sémilarly; posgfknowledge scores of Grohps I and II

. wvere compared (Fl 1031 = 20.62).‘ There¢ was an interaction of the pre-tests with

the Rat-Rak treatment. ,Similar analysis of post-dietary analysis Groups III and
L]

v (Fl,284 ;'11.63) and for Groups I‘and FI (Fl,ld31 = 47.02) revealed that the

1

7 | .
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pre-tests effected dietary behavior regardless of treatment experienced.

There

were\signif;hapt grade diffe:enc%s in each of these analysis, but the presence

’

of treatment differences reflects the influence of tﬁe.pre—tests on the instruc-—

o )
. tional sequence and its effect.

\

analysis®of variance was employed.

s

To determine w?ether or not Rat-Pak resulted in increased knowledge of

.

Results are reflected in.Table 4 and Table 5.

-

~.,

M|
« T

ffectiveness of a Bjocollation on Know]edge

Table 4 S

Treatment Group 1

' ‘ . gource

Mé ~ df - F P (
X " Treatment  9534.55 1 710.07 .00
5 ’ Error i 13.43 480
Grades ,78.77 - 3 19.52 .00
Error 40.31 480 - |
i Table 5

Ana1y51s of Application of Knowledge,

Pracedure Group I

-

A\
B R . _— -
Source MS * df F _ _p
< K : .
Treatment | 7514.27 1 37.51 .00
Error 200.16 ~ 480 .
Gradas 55924.17 3 85.00 .00
h Error 657.53 480
jid »
Q i()
ERIC \
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v

Thus Ebg Rét*Pak unit did increase knowledgevof.nutrition and did change dietary
beﬁgéior.

Analysis of covariance was employed on the post-measures of Groups I and III
'with pre-~experimental measures aé\COVariqbles to determine wﬁether Rat-Pak differed
from other commonly employed ﬁnits on nutrition (Hypotheses 3 and 4). Analysis
of,post-knowledga scores (Fl,767 = 134.03) and of post-dietary analysis (Fl,450 =
1%756) re%?aled that Rat—Pak'%as more effective than éther urtits on nutrition.

The reduced samplei for dietary analysis was due to lack of cooperation by sixth
éradéit;achers. Hypothesis 5 reiatéd to interaction of age and treatment was
not rejected. Tables 6 and 7 reflect adjusted means for the cells of the 2(Groups

\\ I and III) x 4(grades) analysis. ‘ |

Table - 6

Adjusted lean Scores for Knowledge,
Groups I and TIT

Grade 5 Grade 6 Grade 7 Grqgg 8 Total

S Group I . 22.36° 21.50 25.84 24.35 23.51
Group III-  17.04 19.69 20.84 . 21.76 19.83
& ’\
. . ' Table 7

Adjusted Mean Scores for Dietary Analysis,
Groups I and III

A

Grade 5 Grade 6 Grade 7 Grade 8 Total

\ Group I 62.29 52.94 74.99 40.08  57.57

Groun IIT 60.75 XX. XX 45,51 48.52 51.59

.
[y




Hypotheses 6 and 7 were tested By use of a simple analysis “of covafiance on&

the four age groups on the two post—measures while employlng the correSpq\Ayng

pre~measures as covariables. Analysis of the knowledge of nutrxtlon scores’

(F3,480 = 8.9) revealed that there were grade differences as reflected in Taﬁie_é.
No post hoc .alyses were perforﬁgd to determine which -adjusted. means differeds .

Analysis of dietary behavior (F3,480 = ,77) revealed no differences in dietary

behavior among the age groups.

CONCLUSIOVS )
. /\ ' ( . v/ . »
Rat-Pak was found to increase knowledgev\%'nutrltloﬂ‘and to changeﬁdletary

J B
behavior of individuals studylng the unLt. It'was also found to be more effective

»
’

than nutrition units commonly taught. Table 8 réflects the degree to which

. ’

© 3

Rat-Pak was more effective than the alternative units.

Table 8

Pre~ and Post-Test
* Mean Scores of Evaluatory Instruments,

] Groups I and III , L7 :
N ~ \
Group Pre-test Post-test Difference % Increase
{
I 16.91 23.20 6.29 ' 37%
)
I1I 18.57 19.97 7 1.40 8%

Results «of this study reveal that an optimal age for utilization of Rat-Pak is

seventh grade.

-z This study reveals the effectiveness of Rar-Pak as an instructional unit on
, .

nutrition enhancing knowdedge of nutrition, which other studies discussed earlier

[y ‘./

./”
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have done, but importantly also enhancing dietary behavior. Furthermore, the
superfority of Rat-Pak over units uéualiy incorporated in classes is also
emphatically revealed. ' the results of the study, however, must be consideted
~ fas
- . Ny Y

with some caution as the foliowing points could be considered weaknasses. First,
v .
monitoriné of activities in both the experimental and control settings would 1
\\have strengthened the internal validity. Yy]idity of the dietary analysis'as
s
| T a measure of dietary behgvior is also &gestiouable. llow much control over dietafy
,hﬁgake an adolescent has, is questionable. Fiﬁally, this was a compléﬁe instruc-
tional unit which mcaulugfully.incorpogétcd the white rats iuto the inspructidh -
and is not a study of the effects of tﬁe’white rats alone.

This study revealed several areas for further study. These are: 1

1. The effect of this and similar {inits on retention of knowledge
and behavior should be studied.

2. The variation of the effect of the white rats on individual
student should be considered. White rats may reflect extremely
unpleasant expericnces for some.

3. Teacher ceooperation must be emphasized. Although this study |
attempted to train teaéhers, they still did not cooperate in

all facets of the study.

4. Teacher attitude and knowledge of nutrition and their relatidn-
ship to student learning must be considered.

5. Affective effects of the unit on students should be conéidergd. .

.
People wé: not Lorn with the ablility to make wi<e tond choices, Like many

other aspects of daily life, proper dietary intake must be learned. .Rat-Pak is

one wqy that this desired learning may be accomplished.
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