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ABSTRACT

THE DEVELOPMENT AND EVALUATION OF THREE PREVENTIVE DENTAL HEALTH
EDUCATIONAL PROGRAMMES, UTILIZING DIFFERENT RESOURCE MATERIALS, DESIGNED
TO IMPROVE THE SNACK HABITS AND NUTRITION AND DENTAI, HEALTH KNOWLEDGE OF -
GRADE 5 SCHOOL CHILDREN

Three nutrition and dental health educational programmes were
developed with the purpose of evaluating the effectiveness of several
resource materials in changing the behaviour of grade 5 children. The
objectives of the educational programmes were to: (1) improve knowledge
about nutrition and dental health, (2) increase or maintain the consump-~
tion of nutritionally and/or dentally acceptable snack foods, (3) decrease
the frequency of sucrose-snack consumption between meals, and (4) increase
or maintain the selection of nutritionally and/or dentally acceptable
snack foods. Grade 5> teachers in Portage la Prairie were trained at a
workshop to teach one of the three programmes., The NuDent Programme used
resources which actively involved the students (puppets, com1c/act1v1ty
books) , the Muncher Programme used a resource which relied on passive
involvement (f£ilm) and the Basic Programme did not include resource
materials. The three educational groups were compared with a Control
Group which did not receive any programme. The effectiveness of the pro-
grammes/resources were evaluated with a nutrition and dental health know-
ledge test, a three-day food record and a simulated snack selection
activity. Students who participated in an educational programme signif- '
icantly improved nutrition and dental health knowledge but did not dra- -
matically improve the quality of the snack foods they consumed and did
not significantly improve the quality of the snack foods selected in the
simulated activity. However, the frequency with which sucrose-snacks
were consumed between meals was significantly decreased., The NuDent
Programme appeared to be the most effective programme in improving know-
ledge and was the only programme which had a significant positive effect
on the consumption of nutritionally and dentally acceptable snack foods.
The success of the NuDent Programme was attributed to the preventive
effect it had on those students who already had good snack habits. It
- was concluded that participation in a nutrition and dental health pro-
gramme improved knowledge and decreased the frequency with which child-
“ren consumed sucrose-snacks between meals., Furthermore, improvement in
knowledge and maintenance of positive snack food consumption behaviour
-appeared to be related to the degree with which the resource materials
actively involved the children in the programme. :
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© I, . INTRODUCTION .

Evaluation is very important in the teachiﬁg-learning process in
~order to assess whether. the primary goal of education, that is behavioural

change in the "desired directions', has been achieved. Unfortunately,

“evaluation of the effectiveness of échool healtﬁ érogrammes is probably
one of the most neglected activitiés in the bractiée‘of pubiicfhealth
(1,2,3). Many programmes are iﬁitisted and continued fof yéars ﬁithout
a critical analysis of effectivengss.

McKenzie andanmford (4) contend that much of what has been published

cqqcerning nutrition educationAconsists of experimehts'whighkhéve'been_
poorly designed aﬁd:poorly evaluated. Firstly, many studies which report
positive results are based on subjective asséssments Wherevreseafchers
reported the iﬁstfuctors"impréssiOns of the learning éitua;ioﬁ. Second-

ly many of the studies that deal with nutrition teaching of children in

‘schéols are evaluated for the imﬁediate results anq not forllong‘ferm-
effectiveness of change in food habits. Thirdly, theré is frequently a
lack of adequate contro1 groups, making it difficult to separate the o
influenée of .education from that of othér environmental factp;s. Furthérj'.

more, Guba (5) maintains that a sign of failure of evaluation is the

fact that it is so often incapable of uncovering any significant infor-
mation. Over and over comparative studies of alternatives in education
have ended in a finding of "no significant difference’. If proper

- experimental procedures are followed, it is the contention of this

author that "no finding' is a "finding", that is, that there really is
no difference,
There -could be many reasons for the limited exXtent of evaluation

in nutrition'education.' One factor may be that most people associated




with nutrition projects usually feel that what they. are d01ng is worth-~

" while, that the value is clear to all observers, and that the best has

 been accomplished with the. resources at hand (2). Perhaps equally

important is the fact that evaluation comes at the end of a programme
and unfortunately many programmes never succeed in reaching completion 4).

Another likely factor is that evaluation is difficult. A specialized

staff is constantly requlred (2) , considerable tlme is needed (4) and

‘above all, nutrltlonlsts are not famlllar with accepted varlfled pro-

cedures of evaluation (3)7 Guba (5)'asserts that the blame should not
fall entirely on the-shoulders of educators since there is a need for
professional evaluators to deveiop a»technology of evaluation which
ptactitioners would findvoperational.' |

>In any'educational‘programme, there are many factors ﬁhich could.
be evaluated'such'as the rapport of the teachet; different teaching
techniqnes and various resource materials. The factor evaluated in
this tesearch project;was the.resource material used in'the:educationai
programme,

It is.important-to evaluate the effectiveness of resource materials
not only to improve their duality bnt also to determine’whethet'the
objectives for which they are being used are being fulfilled in the

first place;v In 1950 Ritchie (6) stated that 11tt1e systematic work on

-thlS subJect had been carried out. A review of the current literature:

indicates that there is still a_lack'cf objective evaluation of teaching
adds and educational resources. Such titles .as "Puppets are Eftective
Teachers" (7); "Live Action Drama Teaches Nutrition" (8), and "Comic
Book Approach Helps Teach Pupils to Think" KQ), are typicallof What~is

in the literature--creative ideas with subjective evaluations. The




question left unanswered is always--'"Does the educational resource work?"_

The comments of Ritchie (6) on evaluation are pertinent to this thesis: .

"In a program of education in nutrition, efforts should
be made to assess the results and the effectiveness: of
methods and teaching materials. The basic criteria are
action and changes in behaviour which should be the real
aim of any nutrition program..... Commerical companies
can evaluate their advertising materials by the effects
on sales, but teaching materials do not ring a cash
register. To make a really scientific comparison between
samples, a specific experiment or series of controlled .
‘observations is needed which measures the effects of the
different materials on groups of people When all other
factors. are identical." '

.

Therefore,‘the purpose of thi; study wés to develqp and evaluate
séveral educétional programmes,each of Whichbutilizes.diffefent.resoﬁrde
" materials. The fécus_of the progr&mmés was on the prevention of dental
caries through dietary’modificétion,

Dental.health eQucation is'necéssary since dental caries is a
major public health problem. It has beén estiméted that approximately
98% of the population éufferé £rom this diseasé (iQ). The proBlem is
"magnified by the irxreversible and'irreparable.natufe'of the carioﬁs
-lesion which limits treatment to the remo#alvof démagedvtissue and
reblacement with metallic, ceramic.or plastic 3qbstitutes. jFurthér—
imore, no other phyéical condition cén profit so difectly from prevént—
“ive behaviour és can deptal health‘(ii).

Dental health'educétion should start at an éarly age since the
average child, in the United States, starts school with ét least 3
decayed primary teeth.(lzj. With development of permanent dentition{
decay attacks the feeth at the rate bf about one tooth per year. By
age.ZO; the average youngladult‘has 24 decayed, missing>or filled teeth

(lZ).'-Whilé neglect of diet and oral hygiene during early years takes

i
v




a heavy toll in tooth decay, it also sets the stage for an even hlgher
toll from periodontal dlsease in adulthood This 1llustrates vividly

the need for effective education of children in methods of preventing

decay and gum disease.- Since the average dentist and hygienist see‘a

limited number,of patients twice a year, the elementary school system

is the llkely settlng for a comprehen31ve nutrltlon and. dental health

educatlonal programme (13).

Dietary'modification, as opposed to other appfoaches‘to dental
caries prevention,}was the focus'of the~educational'programmestbecause
this approach has not been exploited by health educatbrs. According
' to.Blinkhorn (l4)-"anvapple a day keeps the dentist away'" propaganda
should make way for a more scientifically orientated set of;simple
preventive dietary pfoceduresfi ln the present study, the educatiohal
programmes aimed to deefease the:ffequency of sucrose-snack foodaeoﬁ—
sumption and increase or maintainbthe consumption'of nutritious, non-
Cariogenic snack foods among grade 5 children.v The educational prog-
rammes also aimed to 1mprove the students' knowledge about nutrition
and dental health

Active interest in this research was stimulated by the Home
Eeonomics bireetorate,'Manitoba Department of Health and Secial Develop-
ment who employed.thebauthor during the summer of-1975_to develop
 educational resources on_the subject of nuttitiontand dental health for -
: elemehtary school children..‘Both the Home Economica Directorate and
vthe.author Were keenly interested in determining the effeetiveheas of

these resources in changing behaviour,
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"II. REVIEW OF LITERATURE

A, DIET AND DENTAL CARIES

1. Etiology of Dental Caries -

. Dental caries, by definition, is a localized progressive process |
involving the loss of tooth structures such as the enamel, dentin and -
sometimes cementum (15). The most widely accepted theoretical cause

of this process is that bacterial enzymes within the dental plaque .

ferment dietary carbohydrate which results in the production of ‘organic

acids;'the-drganic acids diffuse out of the'plaque, attack the enamel
tooth surface and initiate demineralization of the'hydroxyapatite.
This is followed by dissolution of the enamel protein. The cariogenic

bacteria then have access to the organic matrix of the dentin and

cause its.proteolytic degradation; the result is tooth cavitation (16,17,18).

Thus dental caries is fundamentally a dietobacterial disease in

which there is an interpléy of four ﬁrincipal factors, namely che.host

"(particularly the teeth and saliva), the agent (dental plaque), the sub-

strate (dietj and time (18,19;20). 'Fbr caries to occur, conditions in
each factor ﬁust be favourable, In‘other words, caries requires a
susceptibie host, a cariogenic¢ flora and a suitéble éubstrate Whicﬁ mﬁst‘
be present for a sufficient length of Eime (20).'

.The 1ogicél approach fo caries prevention, therefore, isvbased

upon attempts to l.) reduce the susceptibility of the tooth to decay

 through fluoridation of drinking water (21) and more recently by the

application of occlusal sealants (22,23), 2.) lower the number of micro-




'organisms in contactlw1th the tooth by brushing and floss1ng (plaque
control) (24), 3.) modify the substrate by selecting noncariogenic food-
stuffs (19) and 4.) reduce the time the substrate is available in the
mouth by 11m1t1ng the frequency of 1ntake (19). A comprehensive pre~

ventive programme should give equal weight to all factors since a

‘hierarchy of importance has never been established. Points #1 and'#2
are the realm of the dentist and dental hygienist and points #3 and

#4 are the realm of the nutritionist Hav1ng recognized the multi-
factorial nature of dental caries and that prevention.requires a health

team approach this discu351on will focus on the dietary component of

the disease, culminating in dietary recommendations for prevention on
the basis of the research cited,

'An ahundance of'epidemiologicai and experimental evidence indicates
_that sucrose is a particularlyrcariogenic substrate, Evidence for the‘
" intimate relationship between sucrose ingestion and dental caries will

be discussed under 4 categories:
- Epidemiologicai sur#eys of caries prenaienCe and

human diets

Industrial and consumer use of sucrose

‘Studies on humans

- Experimental caries in animals

2. vEpidemiological Surveys of Caries Prevalence and Human Diets

Circumstantial evidence linking sucrose consumption and human
caries prevalence can be found in several epidemiological surveys.

During the 1939-1945 war there was in many European countries, an
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enforced'change in*dietary pattern'(lS)._ In general, the total consnmption
‘of carbohydrates was altered little but there Was a marked reductlon in
the consumptlon of sucrose, sweets and manufactured confectioneryr In
the United Kingdom, these changes were accompanied by a.decrease in
dental cariea experience in young children that eontinued until the
rationing of sugar was eased and finally abolished’(ZS). There was then
a greater caries experlence in chlldren of the same age as those ‘'studied
durlng the war (26). Similar findings were reported from Scandinavia
(27) and Japan (28).‘ The most 1ikel§'reason; and the only common factors’
in all these‘studiea, was- the obligatory rednctron in the consumption of -
easily fermentable'earbohydrate? especially in the amount available for
eating between meals (29). | |

'Other indirect evidence associating dietary factors with cariee
experience has come. from the‘study'of primitive peoples. rDramatic

increases in caries activity have been noted in the Bantus, Eskimos

-and Maorrs when they adopted an"civilized” diet, the major change being

‘an increased sugar consumption (30).

3. 'Industrial.and Consumer Use of Sucrose

There is evidence: that the 1nc1dence of caries has 1ncreaStd over

" the past 25 years (31) Surprisingly, there has been no significant

change in per capita consumption of refined sugar by Canadians over the
past 25 years (TABLE 1). Simiiarly, in the United States, there has
been no appreciable ¢hange in per Caplta sugar consumptlon during the

past 50 years (TABLE 2). However, today ‘the bulk of sugar is used in

'mannfactured foods instead of being used in the home (31,34). Sugar is

- used in a wide variety of foods, but the amount that is added to carbon-




TABLE 1

Pounds Per Capita Domestic Disappearance of Sugar

in Canada, 1948-1973

AVERAGE OF 5-YEAR PERTIODS

(L
1953

@ @ @

1948- 1954~ 1959- 1964-  1989-

1958 . ‘1963 - 1968 1973

% CHANGE
PERIOD (1) TO
PERIOD (5)

TOTAL 98.63° 94.69 91.54 99.55 100.39

SUGAR

1.8%

a
average of 6 year

' Statistics Canada,

‘period
1976 (32)

TABLE 2

‘Pounds Per Capita Consumption of Sugar-Containing
Foods and Total Sugar in the United States, 1925-1971

AVERAGE OF 5-YEAR PERIODS .

@ @ W ©),

Data for only 1971
Page, L. and Friend

» B., 1972 (33)

1 % CHANGE
1925- 1935~ i947- 1957- 1971 PERIOD (1) TO
1929 1939 1949 1959 .. PERIOD (5)
Confectionery 8.0 8.2 9.8 9.4 _ 11.0. 37.0%
Cereal & 7.7 9.7 12.9° 15.4  17.6 130.0%
.Bakery . . o .
Processed 4.6 4.4 9.0 9.8 10.4 126.0%
Vegetables :
Dairy 2.3 2.4 46 49 5.8 | - 1s52.0%
Products’ o
| Beverages | 5.0 5.2 10.6 .12.6  22.8 356.07%
Total 8.4 3.1 48.4 50.0  70.2 105.0%
Processed .
Total _  |100.0  97.1 94.8 95.4 101.5 1.5%
. Sucrose -
a




ated bevéragesvand snack foods has increased most rapidly. (33). Further-

more, Canadians today rely to a far greater extent on ready-to-eat snack

‘foods'than did their 'ancestors several decades ago. The soft-drink

“market is perhaps the most obvious manifestation of this shift (Figure 1).

According to Bibby (31) the'inqreased use of snack foods can contribute‘
to increased caries in two ways. Firsily, the mauufacturing.and refining
processeé resuit in foods which_are more cariogenic in form. Secondly,
the easy availability aﬁd variety of snack foods, along with other sociél

influences, have given rise to habits of more frequent eatiag of sucrose-

foods that contributes to caries, Furthermore, as indicated in TABLE 3,

sugar-containing foods are used less frequently with meals when they would

be least deétruétive and more frequently as snacks when they would be

 most damaging. Therefore, it seems likely thakt, in the light of today's

food habits, the time and form in which sugar is used is more important

than the amount eaten.

4. Studies on Humans

A number of.studies haVe‘been_done chparing the fféquency ahd
amount ofvsugar eaténiwith personé'whose carious state is known (37;45):
These studies vary in their‘method of dietary collection as well és‘what‘
they consider to be’high and low caries occurenée.-'However,‘the invest-
igatofs all conclude that the frequency of eating sucrose-céntaining
foods is causall& related to caries.

An example of this type of investigation was that of Duany et al.

(37)'ﬁho analyzed the dietary patternstof 46 caries-free and 40 caries-

-éctive students aged 12-14 years by means of a dietary history. Each

student. was given,a weighted dietary score based on the frequency with
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- TABIE 3

 Changes in Per Capita Servings of Sweet
(Dessert) Foods in 4,000 Homes, 1963-1968

FOOD | TOTAL % DESSERT % SNACK %
‘Soft drinks - +32.5 +114.3 +26.3
Cakes - 9.8 - 32.8 +70.4
Cookies “11.9 - 42.6 +39.9
vapit. .-,v S -10.9 - 38.5 - +56.1 .
Snacks 4281 + 1.0 +63.2
(Chips & so forth)
Candy 4292 -s7.2 +46.5
(Chocolate) ‘
Other candy ~ +41.0 - 8.3 +48.0

U.S. Department’of Commerce, 1969 (36)
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:4Which'they consumed sucrose-foods. High weighted dietary score; feflected,
a history of freqﬁent consumption of foods that contain sugarvéﬁ and
between meais and-ldw scores indicated iﬁfreqﬁent éating of sucrose-
‘foéds. The dietary scores were correlated with the DMF index (decayed,

missing, filled surfaces) of the students. The results showed significant

differences between the dietary regimes of the two groups. The caries-
active group ate more ‘frequently foods which contained a high concentration

of sucrose such as candies, chocolates, ice cream and soda pop; their

'diepa;ysCores rangéd from 10 to 35. 'In the caries-free group, sucrose-

containing foods were not often consumed and between—meal'and bedtime .

'sﬁacks usuélly were absent; their dietary_scores ranged from & tovIS.
’Furthermére, a positive correlation of +0.70 Was:fouhd between DMF
-surfaces and the dietary séores. Thése findings.éuggest a causal
relationship'betﬁeen the frequenﬁ ingestioﬁ of sucrose-foods and bev-
eréges.and dental caries. |

Based 6n 24 hoﬁr recalls with parents, Weiss and Trithart (38)
fouﬁd that among 783 children; 4 and 5 years of age, theré was a direct
and consistenﬁ rélationship between caries experiencevénd the ffeqﬁency
of eating sucrosé-snacks_(gum,'candy, éoft drinks, iqe ;ream). Specifi-

- ‘cally, those who ate 1 snack had a def (decayed, extracted, filled) score

of 4.8; 2 snacks, 5.7; 3 snacks, 8.5; and 4 or more, 9.8.

Although these two studies as well as others (39—45) offer:evidence

for the positive relationship between frequency of sugar consumption and

tooth decay, they have limitations since it cannot be inferred that
present diets necessarily'idEntify past eating patterns. It would be
 desirable to collect dental and dietary data at periodic intervals on a

longitudinal basis. Investigatofs'would then be able to'bbéerve,changés_
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in'eating pattefns'and concomitant caries incidehce.

The most ambitious attempt to study the relationship:bétween caries
acti&ity and carbohydrate intake»was'the Vipehoim.study, conducted by
Gustafsson et al., (46) at the Swedish Meﬁtal Institution between 1946
and 1951. The sampre consisted of 436 adult'iﬁmate; (mean.agerwaé 32 yrs.j
who were placed on'specific'dieté and observed over a 5-year period. The
‘first yeatr constituted an adjuétment periodlduring which a bgseline cariéé
ipdex was established and alllpatients consumed a Well-balanced diet with’
no céndies or‘choéolate. The next-4 years constituted the darbohydrafe-
study period duringlwhich the subjects were divided into'groups iﬁ which
thé.subjects were divided into groups in which the amount, form and ffe-
quency of-sugar was modified.

The findings_arévsumma;ized graphically in~Figure»2.' Definite
increases in caries'resulted'froﬁ fhe sugar addiﬁions, but these increases
were not prOpOrtiénate to the‘amount of sugar used; The frequency‘of
eating .and the veﬁicle in which the sugar was coﬁfained were.of more
ihportanqe. The next dramatic increases in caries resulted when caramels
or toffees were fed bétween'meais. Forﬂinstance the same 70 gms. of
vsugar eateﬁ eéch'day in caramels'diﬁided into four bortiogs gave,ris§.tp 
alﬁost twice as many caries as when it was divided into'twapérts. Twenty-
four toffees fed ad 1ibitum produced the greatest nﬁmbers of new carious
suffaces/year.'_lt wés found that'30‘gms; of sugar eaten in'milk‘chocolgte
caused a mean of 1.35vcari§us lesions, whereas 40 gms. contained in toffee
'-éause&'3;55 lesions/year. -Although the sugar éontent in toffee (40 gms.)
'.wasiless.than that of caramels (70 gms.) the toffee caused more cariés
Becaﬁse they were considéred to be more rententive. Also,'l60 gms.  of

<sugar'in bread gave rise to a mean of 1.30 lesions, whereas 330 gms.
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Figure 2: leeholm Caries Study Show1ng the Effect. of Between—Meal

Eating on Caries Activity.

: Gustafsso.n et al., 1954 (46)
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used with the same frequenqy in tea and coffee causéd only 0.43 lesions/

year. In all instances, when the sugar was withdrawn, the caries-

attack fell to the pre-test level.

This study has been criticized because young adults were used rather

than children who have a higher caries susceptibility and more avail-

ablé surfacés to décay, and also because the. data Were'feported in terms
of new cariouSvteeth_rather'thah %.of available cafies—free surfaces (47).
These criticisms have vaiidity;'however three impo;tantjconclﬁsioné WeréA
drawn from the study which also have been shown in other human studies
(37-45) and experiﬁentél studies on animais‘(48-52)f' o

1) cﬁn;umpﬁion of'sugar can increase caries activity,

2) the more'retentive the sugarvthe greater the caries

activiéy; and of gfeatest.imporﬁande,
3) the more frequentIy sugar is eatgn_between meals,  the

the greater the increase in caries.

5. Experimental Caries in Animals

Although there: are diffefeﬁces between rodents and man in'the_
composition of the saliva, morphology of the teeth and eating patterns,
there are alsb proﬁounced;similarities in.the éaries pfoceés as far as
cafiégenic floré and diet are concerned (20); -Therefore.parallels can
bé:drawn-Between énimals and man.

Stephan (48)_compared the qariogeniéity of a wide range of human

‘foods fed to rats ad 1ibitum'in addition to their basic diet (dried

skim milk powder and dried liver) which was noncariogenic when fed to
the rats twice a day for 1 hour each time. Some of the findings are

presented in TABLE 4. Foods producing a caries score of greater than




TABLE 4

Comparisbp of Rat Caries Produced by Different

Human Foods Fed Ad Libitum

Food Material Added to
Basic Diet

" Mean Caries Score

Control

Corn chips; popcorn; peanuts; milk;
lettuce; cabbage; lemons

Potato chips

‘Carféts

White bread + peanut butter
Gréham éréckérs

White bfead + raspberry jam
Honey g;aham crackers |
APples

Bananas

Grépes

Candy mints

Cola |

iMarshmallows

Raisiﬁs

Dates

C . Milk chocolafe

Sucrose

1.6
2.1
5.2
8.7
. 10.2
19.2
19.4
21.0
24,1
24,7
29.6
30;1
30,9
32,7
3411

62.1

. Stephan, R.M. 1966 (48)
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10.0 were‘cénsidered significantly cariogenic. Note that sucrose gave
by far the highest caries score. Also to be noted is that the appies,
bananas and grapes produced carioué lesions. They too contain ferment-
aBle carbohydrates (2-10% glucose, fructose & 1192 sucrose)‘(49). Stephan
(48) suggested, as a result of.his rat study,_that noncariogeﬁic or '"safe"
food itéms which iﬁclude corn‘chipss pop corm, peanuts, milk, lettuce -

~ and cabbage should be kept readily”availéﬁle in the home fgr chilargn to

eat as between-meal sﬁacks..

There‘haVe.been other animal stqdieé~which have compared the
cariogénicity!of'different Carbohydrates--staréhes,,sucrose, maltose,

" lactose, fructose and glucbse usually added to the animal diet iﬁ-a
powdered:form (50-53). Under‘such'éonditioné sucrose>invariably proves
déleferious by inducing smooth surface lesions more than any other .
“carbohydrate”while starch appears to be the_leastvéariogenic.

The”difference.in'qariogeﬁiéity:begween sucrose énd starch énq

-bétween sucrose qhd,other'sugérs has been explained.at.a.moleculér
level. Firstly,vsucrose_when’compared to sﬁarch eaéily diffused through
“the plaque layers to the enamel éurface Where_iﬁ is fermented to.acidé
which are trappedbthere.and demineralise_the'énamel. . In contrést, the
.large non-diffusing starch molecules rémain oﬁvthe surface.of'the -
metabolically_aétive micro—environment'of the tooth—-unleSS they are
impacted>by masticatory forces (54).

Secondly, 'sucrose is unique’becaﬁse extra-cellular enzjmes prefer-

' entiaily use it to produce extracellular polysaccharides both glucans
(fr§m the’g1ucpse mbiety) and fructans (from the frﬁctoSe moiety) in
lfhé pléque (55). The giucané ser&e as structurai components of the

plaque matrix in effect "gluing" certain bacteria to the teeth. Microbes




18

"held on the toothAsurface by the polysaccharidesfbuild np a aufficient
thiokneae'so that;the'buffering effects of saliva are minimized and the
diffusion of acid end-products of bacterial fermentation out of the plaque-
are reduced.- Also, the fructans are degradable-by'the plaqueéflora and
may function as transient reserves of fermentable carbohydrate thereby
prolonglng the.duratlon of ac1d productlon.
| " It should be mentioned that wvariables other than .the sucrose
content influenoe_the oafiogenicity of foods. Such factors as the

'acidogenioity of the»food, the presence of acid‘bnffers or enamel pro-
tective agents in the food, as well aa flavour effects»and‘food texture,
which have a great effect on salivary reSponse, all contrihnte to the
food's caries potential (31).

However thelevidence is fairly conClusive_thatlsnacking on'ferment-
able carbohydratesvis conducive to caries production especially.if the

- snacke are of a retentive nature. Nizel:(19) offers an explanation for

‘this phenomenon. Each time the dental plaque ia,exposed‘to.auctose, it
prodnces acid for 20-30'minutes.' Thus frequent use of any combination
of aucrOSe-foods codld produce -continuous acid formation on.the’tooth

surface,.

6. Dietary Recommendations for the Prevention of Dental Caries

- In most School dental health programmes teported in the literature,n
the dietary component of.preventive dentai health has been given minor
if any attention compared to oral hygiene herformance For.example, in
a study conducted by Wllllford et al. (56) it was planned to test the
theory that dental health educatlon would 1nf1uence students to 1mprove_

_thelr oral health. It was decided that this 1mprovement Would




be the result of.motivating the'studepﬁs'to learn, understand and to
: praétice Fhe "essentials" of good oral heélth which included ”gobd diet"
vand "avoidance of sﬁacks". However the evéluation consiéted.oniy of a
pre- and post-examination of oral debris, calculus and ginéiviti;{
Other studies may evaluate a change-in dietary behaviour as a result
-of dental health_education by simply askinglone or tﬁo questions: such és:
“DQ yoﬁ eat sweets between.megls?" (575 or "Do-you'frequenﬁly drink
soft drinks?" (58). |
Since snabkihg has'become a way of life, it is unrealistic to tell

'_tﬁildren to eliminate betweequeal foods as a preventive méasure for
dental caries. Rather it is realistic to recommend sﬁacks'within the
fdur food'groups'whicﬁ are nutritious and compatible with dental health,
However the degree to which different foods contribute.to_nufritiénal'
énd.dental health varies considerably. Four dategories-of snacks Which
consider'the'sqgar'and nutrient content haﬁe been devised jointly by
the Ontario Socieﬁy of Public Health Dentists, Ontario Society of
CommunityvNutritionists'and represeﬁtatives from the Faculty of'Dentistry,
- University ofIToronto:and OntariO’Ministryibf Health (59).' The 4
~snackihg.ca£egories-are presented in TABLE 5 and are_described'by these
'vprofessionais as- follows:
1) Good nutri;ional and -good déntal féods/snacks

Theée foods are high'iniﬁutrients and iow in éugar and

tﬁerefqre can contribute significantly to the tbtal

daiiy nﬁtrient needsband Will noﬁ promote dental caries..

These fooas are Benéficial;anytime; | |
2)l Good nutritional and poof dentél'foods/snacks

These foods are high in nutritional value but are also
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21 .
high in sugar content; It is better to consumelthem
with meals when there is a greétly increased flow of
saliva té neutraiize the a;ids:formed in the mouth

- from'thebsugar. | |
3. Nﬁtritionally poor but deﬁtally acceptable foods/snacké '
rAlthough theéelfoods are relativelj harﬁless to the
teeth dﬁe to loWAsugar content, they contribute

little toward fulfilling nutrient needs and there-

fore should be used with discretipﬁ.

4) Poor nutritional and poor dental foods/snacks

‘These foods are high in sugar and are not accept-
able as befween-mealvsnacks. They are also low. in
nutritional value aﬁd should not replace the high
§ ] nutrient foods in thé diet.
~ Children shou1d~be‘advised to avoid the frequént ingestion
.(nibbling) of foods that contain'sﬁcrose.- According to Keyes (60)
it is not realistic to expect pétients to eliminate all sweets from
their diet, HoWéver-"all.the éWeets you wish once é day or with your
:f ’ : _meal"-is a reasénablé‘compromise. |
'Furthermoré, as nutritionists’we are not jﬁstified in-merely
restriCting sugars'becaﬁse'the teeth are élféady formed,  We also have
the responsibility to give nutritional advice that will provide for
ppbtection of all body'tissﬁes (61). A comprehensivg'nutrition an&
,dentéi health educational programme should include thevprihciples of

a well-balanced diet as well as '"'sugar control".
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II. B. ‘DIETARY PREVENTION OF DENTAL CARIES THROUGH EDUCATION

1. Who Should Receive the Educational Programme

A review of the 1iterature indicates that the eiementary sehoolhr
child should be the target-group'for education Firstly, dental caries
_1s prlmarlly a chlldhood disease and represents the most common of all
dletary problems of the elementary school- -aged child (14,62). The
American Dental Association.gives priority to the 6 to:12 year age
group for dental health education because this is_the-age of permanent
vtooth formation (63).
| Secondly, elementary school children frequently consume soft
drinks, candy, oookies, cake, ice cream and other sweets between meals
(14,38,39,62 64-70) . © For example, the Nutrition Canada Survey (1970—
1972) (70) found that 95% of chlldren 5 to 11 years of age consumed
foods which were prlmarlly sugar. The mean da11y consumption was 51 gms
w1th approximately 1/4 eaten durlng each of the t1me periods (morning
hours, noon hours, afternoon hoursvand evening hours) Furthermore in
.the study by Zita‘et al. (39), who analyzed a week's food 1ntake of
200 children aged 5 to 13 years, it was found that approx1mate1y 1/3 of
the weekly total sugar intake was in the form of between-meal snacks.
Such between—meal food habits contrrbute to the_occurrenCe of dental
caries. | |

Thirdly; it appears that children'generally have money to buy
"snacks -and therefore have some controi over their.between-meal
vconsumptron habits (14;68,71).‘ Blinkhorn (14), in l972,,studied the
sweet-eatlng habits of 132 chlldren, 10 years of age, in England and

found that 67% of the sample spent money on sweets each Week and only 18%
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claimed that gifts such as picture cards: influenced their sweet buying
‘habits A study of 54 San Francisco children aged 8 to 12 years, in
:1974 (71). indicated that all of the children had some money and that
about % of their weekly allowance was spent on snacks largely con31sting

of cokes and chocolate bars.

The problem facing children today is that sweet eating has .become
' a social norm (14). Presents of confectionery as a reward for good

behaviour, for birthdays, Christmas and Easter presents is a common

practice. In Bllnkhorn s study. (14) it was found that sweets were used g

as a means of securing friends and gaining prestige in the group. The

study in San Francisco (71) indicated that children were influenced
primarily by television and their peers in their choice of-snacks. The
- effect'of teleyision‘is not surprising'when onevconsiders[hOW children
are bombarded‘withFSaturday morning commerCials‘designed to “magnetize"'
the child's mind to search for the syrupy, sweet taste in life - "Coke--
'it's the real thing", '"Life Savers--Just a part of living", "The Pepsi
Generation" (72); not to mention the famed Cookie Monster on Sesame
Street who devours cookies byftheAbOX'(73).

dIhus a fourth'reason to edncate elementary schoollchildren is to

help them understand_and deal With the manybinducements to buying food

and drink Through education the child can learn the essentlals of diet
and dental health what to eat, when,and how it affects his oral status.

Theoretically, he will then be-in a better position to make wise snack

choices.
Fifthly, the establishment of positive nutritional and dental
habits, attitudes and behaviour is best accomplished during childhood

and'thus‘major educational efforts should be focused on children (74,75)
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76). Cogrect food habits established in'éhildhood will benefit the
child throuéhout'his life and the children of today form the community E
_ values of ﬁbmorrow. Furthermofe, food;habits-can be changed later only
with difficuity and at much psychological-cost; In a four-yeafrstudy by '
Robinson;gg al. (77) designed to determinebthe effectiveness of dental
health education given to 392vhigh‘school students, it was concluded
that dental‘health_féégs may bé learned after childhood, but tha; the |
knowledge does little EQ motivéte thé‘a1teration'of preformed habifs;

*

2. Who Should Teach the Educational Programme

Accbrding‘ﬁo Mutter, Health Consultant with the Ottawa Board of
Educatién, the classroom teacher can be the most effective dental ﬁealth
educator (78). A combination of training in Childﬁqod:edqéation, daily |
'pupil contgcﬁ and’a close rapport with a "céptive" audience enables the'
téacher to~have:a more lasting effect 6n the déntal~habits of youhg
people.éhan’the dentist, - Fufthermore, it is suggested that employment
of'anboutsider such as.ﬁ hygienist or nutritionist to teaCh nutrition
and dental health is not as practical becauééihe/she would only have

~limited time for each’ school (79), |

AAccofding to Mhtter (785'tea§hers havé»not'aséumed this role or
been successful in this roleiin the past due tb»3 "lacks":

1.). Lack éf teacher training in this aspect of health education. -
Meier_(SO)'ipdicates-that-most teacﬁers'knOW nothing of the
new céhcepts of éreventive dentistry andAfeél they ha&e educated
their students if they have shown dental films and have given the
childfen_fiilfin'sheets éf g.tboth and its parts.. In édditioﬁ,

- studies have indicated a somewhat limited understanding of
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nutrition by elementary'teachers (81,82). 1In a study of

nutrition knowledge and attitudes of 910 early elementary
teachers in Nebraska (82), it was found that the overall
nutrition knowledge scores were low, For example, concen-
trated sweets were thought'to be’essential for energy needs
by approximately 80% of the teachers.

Nutrltion and dental health education workshops appear
to be the solutlon to ‘this problem.' The?Ontario Milk Marketing

Board conducted a Workshop w1th 7800 elementary teachers in

1974 (83). The results were encouraging as 70% of the teachers

“who part1c1pated in the workshops taught nutrltlon to their

classes; their students showed improvement in nutrition

knowledge and there was improvement in claimed eating behaviour.

A review of the dental health literature suggests that teachers

could be taught new dental health concepts and techniques in

a relatively short time and could, in turn, teach children to

- implement practices which would reduce dental decay (84-88) .

' However, the success of any educational programme is highly

dependent upon the motivation'and‘enthusiasm of the classroom

‘teacher as well as the adequacy of the tralnlng

Lack of attractive and effectlve teachlng materials made readily
available. .

The daily schedule of the average teacher is an‘extremely

25

‘heavy . one, and if we are to burden her/him~with teaching nutrition

and dental health and expect her to be motivated in doing so, then:

it is our responsibility to supply her with resource materials (82,

89).. According to Spitze (90), the availability of visual aids
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including attractlve'and'interesting materials, pamphlets, games'
and activities.designed to help the'teacher create an imaglnatlve
learning situation may be‘the decisive factor in a teacher's
success with nutrition education. Masters (88) indicated the

need for a simplified dental health education manual or guide

which prov1des lesson plans for the teacher to follow
3.) Lack of individual pupil supplles 50, that the children can "learn

by d01ng"'

For increased interest of the student, the pupil supplies

should<be‘intefesting as well as instructional.v,

3. How to Teach the Edﬁcational Programme

The ultimate'objeCtive of nutrition education is to establlsh good
:food habits on a oailyibasis. Unfortunately, as nutrition educators
we often lose sight of thisApurpose'invour eagetness to disseminate
informatiOnh(9l). We like to assume that indivlduals.who have gained
a_basic knowlédge of the concepts and pr1nc1ples of nutr1tlon w1ll be
motivated to apply this knowledge in the1r food ch01ces (92).

To succeed in nutrition educatlon we must understand and apply the

five pr1nc1ples of learnlng as outllned by Flemlng in 1957 (93) Flrstly,

1earn1ng takes place more readlly when emphasis. is placed on the 1nd1v-
idual. The learner needs to feel that nutrltlon has meaning for him

and.the learning should be geared to his level of ability and his

interests. Secondly, learning is facilitated as emphasis is placed on.
human relation factors; when the learner feels secure and that he belongs
Thlrdly, 1earn1ng tends to occur when the learner perceives what is to

be accompllshed that is when the purpose is clear; when there‘Is some




way of gvaluating progress., The fourth 1earhing principle:of active
involvement and the fifth principle dealing with the use of educational
resources will be discussed separately.
Learning is facilitated when the learner is-éctively iavolved.

The more the learner becomes involved by seeing, hearing aﬁd doing, the
more he learns (94).. Studies (94) have shown that of what people learn,
they retain:

10% of what they read

207 of what they hear -

30% of what they see

50% of what they see and hear

'70% of what they say
90% of what they do

According tO‘Qifft.EE al. (95 it ié,relativel& easy to ‘achieve
~ physical involvement when learning squects which réquire manual
éomééﬁeﬁce such as'cqoking or<th¢ proper way to brush teeth. Involv-
ing the student's_mind:isvmore.difficult. These authors éuggest seVeral
- teaching hethods’which‘tend'to build learner involvement. _"

One of the teéphing methods which is.suggested by Giffﬁ.EE:iLf is .
the encouragement of verbal response. Queétions posed throughout the
class can induce:the learner té do hisbown-thinking,_or can téétiunder—

n -standing~and.relevénce of the méteriai. Albertini Eg'gl. (96) elipited
a responsé technique iq a dental heélth.edudation programme by talking
to 8 and 9 year old dhildren‘informally;about théir_feelings toward
dentistry, dentists and dental health-in.general. In this way.they
détermined what basic values, fears, misconceptions and interests
e#isped'and dealt with them accordingly."These researchers also used

a pfobleﬁrcréatedxtechnique in their programme, Thgy asked ;he children

to help them solve a pfoblem, namely,:"How do we get kids 1ike you to -

27
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lbrush their teeth for the rest of théir iives?"* These two techniques
as well as a feW'qthér child-created and participatory educational
approacbes resulted.in a significant‘improvemént invthg students' oral
hygiene behaviouf. |

Another teaching technique which builds learner involvement is , RN

guiding the learner to discover information for himself. Guided dis-
covery improves understanding, retention and application of knowledge

- (95). Often quite siﬁpie activities will promote .learning. The children

in the study of Albertini_gglgl. (96) discovered thé role of acid

démineralization in tooth decay by putting eggs inm vinegar for.24 hours, -

;then,squeeziﬁg eggs into small'openings of milk bottles. v.ﬁatcher‘(97).
iﬁ,l941'sh§wed quite conclusively that . teachers who guided pupils to-
anaiyze their éiets, to decide What.they needéd to do to improve them
and to éheck-on.their progress, were able to obtain rather striking
imprbvements{ In contrast, Hatcher reported that when the teaching

was of the traditional type in which the teacher deqided ﬁhat should:‘
be studied, how‘i£ should be done and made>the.éVa1uation, there Was

no significant imprévement-in the dieté of the pupils at the énd‘of a

period of food instruction. -

- Utilizing peer influence is another successful method, suggested
by Gifft et al., (95) to draw the audience into the‘learning process.
Three reasons are given for the success of this method:

"Firstly, an .accepted peer has credibility with the
learner because he is perceived as' one who has been
through similar problems, understands the obstacles,
and has successfully coped with them,
Secondly, peers can interpret clearly to each other
.-because they share similar living patterns and ways

of expressing themselves.

. Thirdly, peers tend to talk with each other more

" freely and ‘more candidly than with those whom they
perceive as occupying a different position in the
soc1al ordetr,"
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Peer iﬁteracéion can be accomplished inbsgveral ways.. Perhaps
the most commonly used.method ié group.discussi§n. Lewin, in 1943, (98)
 compared group discussion-decision methods with leéture methods on
changihg the attitudes of 120 women to the consumption of kidney, brain
vénd heart.  In the group'discussion-decision'method there ﬁgs a free
exchange éf.ideas amoﬁg'the groﬁp leading to the setting up'of_definite
- goals for éction, whereas in the. lecture method:the nutritionist did
all the talking. The results showed that 32%'§f wdﬁen_&ho éttended'a
'gfoup discussion begén to séfve one of the‘meatslafter‘f da&é% compéred
" with 6nly 3% of women whé atten&éd a lecture, Other studies (99,100)-
have also shoWﬁ that food habits could be changed mbre effectiveiy by
,g?oup discussion than.by 1e¢ture,_ Similarly, paséive informational
programmes on dgntal ﬁealth have produced only minor oral hygiene‘improvea
ment in thld;en, aged 8 to 12 years (101,102).'”
Peeré caq.also funcﬁion'aévteacheré df»thgirFCiassmatésf The
- surest method to 1eérn somethihg'ﬁell is ﬁo ﬁeach it, Mills (103)
advocafes that.every student should have built into his programme at
‘least one experience with teaching others. In the study by.Alberfini
.EE al. (96) on the.effect of dental-health‘éducation on oral hygiene
behaviour, children who showéd positive incliﬁations”tdﬁard behaviour.
change were given. the fesponsibility to motivate their friends toward
better hygiene éndlwefe_successful in their attempts. |
Role playing and dramatization techniques are useful mgthodsvto
create interaction among the learners. Gifftdggpgl. (95) suggest tha; N
attitudes may change if_the-aCtors assume a role Which inducés.them to.
o verbalize statements that are confrary to. their privately held opinions.

In Suﬁmary, the educator should use teaching methods which actively
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invol&e the learner. Such techniques as éncouraging verbal response
to problemfsolving questidns, guiding the learmer to diécover.informatioh
for himself_aﬁd éfeating'purpoSeful interaction among peers can enhance
the'leérning process.
‘The fifth and final learning”princiéle discusSed by Fleming (93)
ié that iéatning is,facilitated by'the wise use of teaéhing aids. A
.nutritibn teaching aid is any resource or devicé used as a ﬁtool” to
'make;hutfition edﬁcétion more‘effeétive (104). Resources vary_in'nature
from films, slides.and postersvto'games, puppéts, comics and tealllife
' Objects,v Depending on how £hey are chosen and used, resourcés-één
" reinforce énd'vitalize‘nutrition teaching and motivate thé learner;
Crucial'té the successful use of educational resources is an under-
Stén¢ing_bf their'relétionshipjfo the learning.proceSs as a whole: Dale
(1055 outiines the interrelationships'of va?ious types of‘audio-visual
materiais»aé well as their individual‘"positions" in tﬁe learning process
in his theoretical Cone of Experiéncesv(Figure 3). The audio-visual
vmaﬁeriéls are arranged in the order of increasing abstractness as one
procéeds.from direct'éxpefiencés at the base of‘the cone to verbal
symbols at the pinnacle of the cone. The clqser to the béée the educat-
ional resource i;zpositiohed, the more iﬁ‘involves thevstudEnﬁ in the
edugétioﬁél process and, theoretically, the greater is the extent of
_1eéfning. | |
_Thé direct,'purposeful experiences at the basé of the come are
those that can bé seeﬁ, handléd, tasted,itouched,\felt ahd smelled,.
that is direct reality as wé'experiencé‘it first hand. 'Preparing a
-ﬁeal is é'difect purposeful experience§ .If the learning situation is

a part of "real'lifé‘vbr seems real td'the_student, he will perceive the
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| Verbc_xlv
‘Symbols

v; / 'Recé_rds \ }
Radio
/ -S'rilI'Picfvures_ \
/ Mo’rioﬁ P_ictures ' \
: / .Television o \
3 /  Exnbits \
~ / ~ Field Trips \
- / o .Demonstmtions R \
| / | Drlolmaﬁzed Exp‘eriencesﬁ o \ |
| / | o .CoﬁtfiVe.d- Expérien#es \

/ _Direct, Purposeful Experiences \

Figure 3 .. Come of Experiences

Dale, E,, 1954 (105)
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relevance and be more eager to learn (90).

The second stage in the development of increasing_abstractness
are contrived experiences. A contrived experience differs from the
original in size, in complexity, or in both., It is an "editing" of
reality in situations Where'the real thing cannot'be'perceived directly:
when it is too big-or.too minute, confused or'concealed. For example,
la_model'of a tooth covered in visible plaque-is.a»contrived:experience
and helps in the study of oral hygiene. |

The.thrrd'band on.the "Cone of Experience" is dramatized experience
' whiCh includes pla&s, puppetry and'role-playing; A teachlng advantage
of dramatlzatlon over real- life 51tuatlon, accordlng to Dale (105), is
that it can ellmlnate many insignificant elements that merely dlstract
attentlon and can sharpen and . stress the.truly important ideas. Further-
more, the subject matter of a dramatlzatlon is usually stlrrlng and
.attentlon-compelllng, and as_such, it is not e331ly forgotten. Nutrition
education can be easiiy integrated into the dramatlc arts (10 106) .
Puppets have been reported in the 11terature to be an effectlve learning
" tool (9,107,108); Holder-(log)Vsuggested.that the reason for their
success isvthat they involve.peer grbup pressure. The group feels'a~
resPonsibility for producing“a successful-programme, and group pressure
often is used to penaltze,the guilty one'for'interrupting'orderly pro-
cedures,

The three cone hands discussed thus far all involve doing.‘ In the
‘next 7 stages.on the "cone", the student is primarily an observer. 'He
can do little to change the experiences which~confront him. Although
audlo'v1sual materlals of .the "observing" type do not. requlre the actlve

phys1cal part1c1patlon of the students: they can 1nvolve the students
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mentally and emotionally if used properly (105);
Films, the eighth atage in the cone, are widely .used in teaching
nutrition to children (104). Good films can be used effectively to

introduce a subject to stimulate an act1v1ty, to demonstrate tech-~

nlques and to review a subject when it is completed However they can
‘rarely be used effectlvely as the sole educatlonal medlum unsupported -
by other teachlng'methods (109) . Jenkins et al., (110) found that 6
films shownlat one—week interyais with_aphalf_honrmothaupplementary_H;'

~activity after each film improved the knowledge of 4th grade students.

Classroom teachers who contlnually compete w1th or confiscate
comic books which are at the 9th and 1lth stage of ‘the cone, readily
admlt that these magazines have a hold on child audiences (lll) Rather
than reJect the use of comics in the-classroom we ought to recognlze
i their strong appeal to young readers (112). As Berger (113)'conclude8a
"Any.medium that has the continued attention of'hundreds of millions
of-people deServeavserious attention and study,”. Carrnth and Foree (114)
found that a cartoon approach to programmed instruction unlts was effect-
.1ve in improving hlgh school students' knowledge about food buymanshlp.

Overall, the students felt less pressured to 1earn "facts" and were more

inclined to read and react With'enthusiasm toia new approach. ' Another
‘study (115) looked at the reactions of teachers and 8 to 14 year olds to a
‘comlc book entltled "Gulp". The ma jority of all youth were able to

select the intended message of the three comic,book episodes about body

image, soft drinks and fad dieting. ‘Most teachers felt "Gulpﬂ‘was
- original, informative and thought-provoking and could be used effectively
. as a nntrition teaching tool with some simplification of vocabulary and

page design.
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- A final educational resource wnich is'nnt foundfon the comne,but
deserves nention,ie the use of educational games. Spitze (90) advocates
that games are an effective learning tool because they require active

Aparticipation,vthe etudents are mentally and emotionally involved, the
situations are real or reasqnable sinulations of reality and the. students
;aretrequired to make decisions. Techniques of this type encourage
cognitive involvement and thus further the.chance for learning (95).
' To varying degrees, all educational resources can enrich ciassroom
' 1earning«When they‘ere sYstematically~ueed."However, when any teaching '
aid is,uSed as an end in itself, Without Being integrated into a series.

of learning activities, its educatiomnal value is seriously limited (116).

4. Evaluation and the Teaching-Learning Process

Methods,vtecnniqnes an& aids used in a nutriticn educational‘pro;
. gramme ehould be evaiueted for their effectiveness (109). <According_to
Gronlund (1175, an educational psycnoiogist, teaching, leérning and
evaluation‘are interdependent facets'of education Which are clearly
_recognizableiin theAfollowing steps of the educational process:i

1.) Identifying and defining obJectives in terms of de31red changes ,
in pupil behaviour. : :

The first step.in both teaching and e&aluation'is.that cf
) deterﬁining the iearningvoutcomes'to be expected-fromiclassrcom
instruction. What specific behavioural changes are we striving
for;.end what are‘pupils like when wevhave succeeded. in bringing
" about those changes? Only by identifying objectives and'statingv
them clearly can Weipronide direction to the teaching nrocese-and

set the stage for ready evaluation of specific learning outcomes (118).
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2.)) Pianning and directing learning experiences.in harmony with
stated behavoural objectives.

This is .the point at which course content, teaching methods
and educational resources are integrated into planned learning

‘ experiences so that pupil behaviour will change, we hope, in the

desired direction, Unleés the planning aﬁd directing of learning
experiences is preceded by a clear stateément of objecfives and
followed by an évaluatioﬁ of_pupil progress, it is impossible to
-to?determine the efféctivéness of the learning experiences.

3.). Determining pupil progressTtoward stated educational objectives.

0y

While the first step in the educational process—definiﬁg
objectives - answers the quéstioﬁ what to evaluate, this step is
concerned with the "how" of evaluation. How do we evaluate a

.change'in knoWledgé or a chahge_in dietary.behaviour?

i
H
i
|
|
i
H
j

4,) Using thé resﬁlts_of evaluation to improve learning and instruction,.
Evaluation ofvéupil progress ‘is of benefit to-teaéhers,
- administrators and .pupils. Information froﬁ carefuliy'develpped
eﬁaluatién.téchniqués can provide the'teacher with.clues to the

" effectiveness of the course content,. teaching methods and resources -

emﬁloye&;‘ Furthermore, evaluation procedures. help clarify for the
pupil what it is we wish him to learn, how he'is‘progreséing, as
‘well as the particular areas of learning difficulty.

In“the'present study the preceding 4 steps in the educational proéessv

“were used as a guide in the development and evaluation of three educational
- programmes for grade 5 students. The primary purposes of the educational
programmes wWere to decrease the frequency of sucrose-snack food consumpt-

ion and to increase or maintain the consumption of nutritious, non-




cariogenic snack foods of these children. A secondary aim was to

improve the students' knowledge about nutrition and dental health. The

educational programmes, which were delivered by the classroom teachers,
differed only in the supplementary resource materials used. The author
was interested in determining which educational resources were most

effective in improving the students"diétary‘behavipur and knowledge. .

36
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III. OBJECTIVES AND HYPOTHESES OF RESEARCH

Before the objectives were determined for this study, 4 assumptions

were delineated:

1.) Children conSﬁme snacks,7many'of Which,ére nutritidnally and/or

o dentaliy unécceptable asvdefined'in Sectibn IIA.6. | |

2.) Téachers caﬁ be traine& by a nutritionist to teach their students
about nutrition and &ental héalth. |

3.) The teacher's attitude and enthusiasm about'teachiﬁg nutrition

and dental health is an uncontrdllable variable,
4.) There is a random distfibution_df parents who have. favourable

or unfavourable attitudes about nutrition and dental health,

A, OBJECTIVES

The.objeqtives of this reséarch ﬁere as follows:
1) Té develop several nutritioﬁ énd'dental_health.educatioﬁal programmes
which utiliie differentAteaéhing resources,vwith all other cémpdnénts
of the educationalipfogrammes identipal}'

2.) To train grade 5 teachers to teach the subject of nutrition and

dental health using the educational programmes and resources,
3.) To assess'a'dhange-in'the_students' knowledge. about nutrition and

'dental’héalth using a knowledgé test before and-after education for

each~eduéational programme/resource used.
. 4.) To assess a change in the nutritional and dental health quality of
snack foods consumed by the students using a 3-day food.record befo?e

~and after education for each educational programme/resource used,
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5.) To assess a change in the frequency with which' the students consume

1 6.)

" 7.)

I
|
|
!
|

sucrose~containing snacks using a three-day food record before and
after education for each educational programme/resource used,

To assess a change in the nutritional and dental health quaiity

of snack foods selected by the students using a s1mulated snack

act1v1ty before and after educatlon for each educat10nal programme/
resource used, |

To determlne which: educatlonal resources produced the most desirable
changes in knowledge and behav1our by comparlng the results of the

different educational programmes.
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TTII. B. HYPOTHESES

In order to carry out the objectives of the study, the folloW1ng

hypotheses were formulated

1.)vA11 children who receive a>nutritiqnﬂand dental health-eeucatignal
programme will: |
(1)'improve their knbwledge about nﬁtrition and dental health
(D) increase or malntaln the consuggtlon of snack foods which are
nutrltlonally and/or dentally acceptable |
:.(3)‘decrease the freguencz with which they consume sucrose-
contalnlng snacks ‘
'(4)lincrease or maintain the selection of snack foods which afe
nutritionallyeand/or dentally‘acceptable.
' 2.) The_degree‘to which the major educational'reseutces in each
educational programme requires the active involvement of the

chlldren will be:

(1) positively related to. their knowledge about nutritioh and

dental health

(2) positively related to. the consumgtion'of nutritionally and/or

dentally acceptable snack foods

-(3) inversely related to the frequency with which-they consume

sucrose-containing snacks

(4) positively related to the selection of nﬁtritionelly‘and/or

dentally acceptable snack foods.
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IV. METHODOLOGY

A. DEVELOPMENT OF EDUCATIONAL PROGRAMMES

Three educational programmes, suiteble for grades 4 to 6, were
_ developed using the resources prepared by the author in the summer of
1975 as well as others available from the Home Economics Resource Centre
Manitoba Departmentkof Health. and Social Development. Each‘educational
programme.hsd the same behavioural objectives, teaching concepts,
activities* and experimehts. They ditfered only in the major supple-
mentary resource meterials.- |

The ma jor resources used in each programme are shown in TABLE 6.
‘The' puppets- and comic/act1v1ty book of the NuDent. Programme can be
classified as us1ng.pr1mar11y part1c1pation—based resources since
their dse requires active student invoivement-and peer influence.. In
contrast, the film of the Mhncher:Programme is primsrily an observer-
baSed, conventionaltresource since it relies on pessive student involve-
ment. - The Basic Educatioﬁal Programme, which did not include the
expensive resources (films, puppets, comic/activity book) , used in'the
_ogher tworprogrsmmes'wss added as a basis for comparison.

The programmes were designed to be tacght_by the classroom_teacher

and to be incorporated into other subjects such as Reading, Science and

Activities included making nutritious'non—cariogeﬁic snacks and
having a smacking party, making posters, evaluating individual diet
diaries, playing food bingo and various other instructional games.
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TABLE 6

Ma jor Resources Used in the Educational Programmes

Ma jor v ‘ _Educational Programme
Resources NuDent Muncher Basic
Comic/Activity . ' Y —_— B
Book .

Puppets o v’ : — R —
Flip Chart - v v v
Activities and = :

Experiments ' v v’ »_”//
1

All resources are available from the Home Economics Resource Centre
Manltoba Department Health & Soc1a1 Development

_ "Join the NuDent Gang to Learn About Good NUtrition and DENTal Health"

3 : v , S
The NuDents were designed after the characters in the comic book.

4

"The Munchers" (produced by the American Dental Association).

5 _
~ "Between You and Me is Your Smile"
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A;t. Each educational programﬁe Wae presented in a teacher's menual.*
‘The manuals indicaﬁed the ﬁeek and the day that each.lesson was to be
taught during a ome-month period. An exampie.of the format of the
teacher's ﬁanual for each educational.programme is éresented in

-Appendix A1>t0'A3;

e

- Following the study, the authdr modified the NuDent Manual for use
‘in all Manitoba schools. This manual can be obtained from the Home -

. Economics Resource Centre, Manitoba Department of Health and Social -
. Development, - . . B ) '
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1V, B. EVALUATiON OF EDﬁCATIONAL PROGRAMMES

1. Experimental Design

A pre-post experimental design using three experimental groups

and one Control group was employed where:

Experimeﬁtal Group I received the NuDent Educatidnal-Programme

| Experimental‘Gfoup II received thebMuncher'Educational Programme -

‘Experimental Group III

received the Basic Educational Programme

~Control Group IV received no educational programme

Pre-Test ' ‘  Post-Test

Time 1 - ' . Time 2

EI' - - - F‘Edqution‘- - -- Eg

EII e Educationv— - - ¥ Erp
EIII, - - -'Education-j~- - - 'EIII
CIV Tttt T mEmT - CIV

The rationale for .this design is as follows. The application
6f‘both pre- and post-measurements to the experimenta1 groups, and their

comparison enables-én assessment of the change in knowledge and behaviour
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after education. AThe‘control.group prouides the-standard against Which'
change Observed in the experimental groups is compared‘ If the-control
- group shows the same kind and degree of change in knowledge and behav1our
as that of the experimental groups, it is impossible to argue that
education may have caused the change.l On the other hand, if the control
group shows little or no change relative to the exper1menta1 grouns 1t
can be argued that educatlon was nost likely. the causal agent. Slmllarly,
rf the 3 exper1menta1 groups show the same degree of change, it is impos-
L51b1e to argue’ that the resources used have caused the change. }However,
if ‘the degree of change in knowledge.and behaviour in the NuDenthroup:>-
' the Muncher Group ) ‘the Basic Group, it can be argued that thevtype’of'.
'_ resource used in each programne is an imnortantvfactor in producing the

- change.,

2. The'SamEle

a. Selection of the Grade .
The sampleAconpriSed children in grade S'for the folioWing reasons:
R a readablllty test on the com1c/act1v1ty book showed that it
was at the grade 4 to 5 level,
ii. _a pre-test of all resources 1nd1cated ‘that they Were enJoyed
by thlS age group .
iii; a review of the literature (Section IVB3.b.) suggested
that children in this grade could prouide information on
their food consumption behauiour and couid answer multiple-

choice questions.




b. Selection of the Schools “
'The samplehof'childrenlwas drawn from schools outside Winnipeg
because elementary schools in Winnipeg were receiving nntrition’edncationv
through the School Nutrition Programme* and'the-Big Ideas Programme.**
'Portage la Prairie was chosen beeause of its prorimity to Winnipeg’and
| because it hadv6‘elementary schools which provided a fairly'large sample,
~ Furthermore, the author had received encouragement and'enthusiasm from
Dental‘Services Manitoba Department of Health and Social Development in
Portage la Prairie for the development of the resource materials. Dental
Serv1ces had also expressed,a desire that the educational materlals be
,.tested in Portage la Prairie,sohools,-

Accordingly, the author met with.the Superintendent of,Portage.la
_Prairie School'Division No. 24, Mr. V. E. Holmes, androbtained-his'
permission to eonduet the study.in Portage la Prairie. Subseduently,
the author met with the'principals.and vice-principals to discussithe
project and two weeks laterlreceived notice that all 6.elementary sohools .

wished to participate in the study.

C. Seleotion of'the-Students

The names and addresses of all grade. 5 students were obtained from‘
the‘teachers,. Subsequently, a'letter was sent to the parents of each
student informing them ahontlthe study. A consent slip was attached for
the parents to. sign and“return (Appendix B). For. those parents who did.
" not respond, the teachers and pr1n01pals either sent‘home another con-

sent form or telephoned until'all parents had re5ponded.f Of 262 p0531b1e

% Sponsored by the Home Economics Directorate, Manitoba Department of-
Health and Social Development

ek Sponsored'by Manitoba Milk Marketing Board
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children, 5 could not participate in the study because 4 parents did
not give their consent and. one child did not speak English. Therefore

257 children were eligible to participate in the study.

d. Allocation of Schools to Sﬁddy Groups

The.schools were raﬁdohly assigned to the &4 study,grooos With the
sfipuletion that there would be only one expefiﬁental.group in each
sehoolitofavoid contamination betweeo elasses. _TABLE 7 shods the
disoributioo of students by study group and school, end theinumber~of

classes per school.

3. Research Instruments

Three instfuments were employed in the study:
Ca. Knowledée Test
b. Three Day Food Record

c. Simdilated Snack Selection Activity

a. KnowledgevTest'

. One of the‘goals of nutfition educatioﬁ‘is todimproveiknowledge,__.
Accordingly,'edtest.to essesé knowledge about nutrition and dental health
Was developed by the:author_in accordance witﬁ'the educatiohal objectives.
Redisions were made on tHe knowledge test following a critical analysis
by four academic membe;s in the‘Eaculty of Home Economics end a pre-teStA'
- on 30_gradev5:students'from,a Winnipeg school,
| The revised knowledge test (Appendix C) consisted of 2 parts:

Part I - included 4 checklists on classificafion.of foods into the
| 4‘food.grodps

-Part II - included a series of 40 multiple choice questions covering
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TABLE 7

Distribution of Students by Study Group
- and School, and Number of Classes/School

Study Group . - School - No. Classes/ - No. Students
o ' School
NuDent A : 2 . 51
o B - 1 32
Muncher = - c 1 S 40
: D ' - 1 ' 28
Basic _ ' E _ 2 755

Control . - F ' 2 B 51

TOTALS I A : 257
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_;various aspects of‘nutrition and dental health such as
'balanced diet; food classification; recommended number of‘
' servings from the 4 food groups; sources and-fuﬂctions‘of
nutrients; cause,‘treatment’and prevention of tooth decay}

definition of‘plaque;»and quality of snack foods from a

nutritional and dental health standpoint
b. Food Record

"Food records were used to assess a change in:

1.) the nutritional and dental health quality of each snack food

consumed durlng each snack period

2.) the frequency of sucrose consumption between meals,

ln a review of the purposes and methods of individual dietary
surveys Marr (119) concluded "there is no generally accepted method of : ?
measuring the dletary intake of free-11v1ng 1nd1v1duals” All methods -
of dletary collectlon have limitations: the dlrect measurement of food
1ntake is feasible only for small.groups; food dlarles may cause the
subJect to change his normal eating hablts, general histories are subJect 3
to problems of memory and 24 hour recalls suffer because only one day is’
',measured and thlS day may be atyplcal (120 121 122)

Inev1tably two methodologlcal decisions must be made- What is the

 best way to obtain the information wanted? How long a- perlod is needed?
Answers have been sought by many investigators (121~ 135) From these

investigations it has been learned that the objectives of the study must

be clearly defined because, above all, they determ1ne the approprlate
, method to. be employed in collecting, proce331ng and 1nterpret1ng dietary
_ data (127 128 129) The choice of method also depends on. the size of«

-sample needed and the funds and personnel avallable'(122,127),_The‘




effective investigator uses only one interview method with full
recognition of its limitations as well as advactages (128 130,131).
The most w1de1y used method of dietary collection is the dletary |
record, whlch consists of a detalled written diary of all food and :
'beverage consumed by an individual during a given time (121,132). of
.concern is the minimum number of days a'record,muSt he kept to give an
‘adequate picture of normal dletary intake (119 127 132,133,134).  Many
authorities feel that a dletary record of seven consecutive days or
twenty consecutlve meals is the shortest length fe331b1e from the
standpoint of.valldlty (132). Using 252 seven-day food recordS'kept
by 10 to 12 yearvolds‘invtwo schools, Trulson (131) studied the varia-
.bility in intake for.one-three-(Tuesdaj,fWednesday and Thursday) and

seven-day periods by means of the standard deviation. 'The standard
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deviation decreased as the number of days studied increased up to seven.

‘The extent of these reductionsbdepended on.the nutrient or food under
fnvestigation and thﬁs the.author concluded that the duration of the
) survey'shouid depend ‘on this also.

On the other hand; shorter.recordfkeeping periods‘have the adranj
tagehthat a greater number of subjects‘may be studied and subjects may -
vbe more willing to part1c1pate since less is required of ‘them (128,133).
Eads and Meredlth (135) feel that the accuracy of record- keeplng is
better on a short- t1me than a. 1ong-t1me basis. These investigators
made the point that people make a real effort to keep an accurate
record for one day; however, they tend to lose 1nterest and become
dcareless when they attempt to keep records for several days It is the
experlence of Young and Trulson (127) that. the 1nd1v1duals who are care-

ful in keeping dletary records are careful throughout.
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‘Nutrition field:units.which-operated under the'direction of U.S.
Public Health Serv1ce obtained- dietary information by one- day dietary
records (136). They believed that the extra time necessary to obtain
- an accurate 7-day diet record Would be impossible for the large sample .

and limited staff A larger number of accurately-taken one-day records

Was.preferred to a smaller number of 7- day records Several researchers
Ahave concluded that the shorter, more expedient 24 hour recall or one- day
record can be substituted for the more time-consuming 7-day records When

an estimate of the mean ‘intake .of the group 1s necessary (122, 127, 132 137)

v Tlnsley (130) as a result of the study of a one-Week dietary records

of school chlldren recormended that if a Week of record- keeping is not
pract1ca1 due to dWindling 1nterest on the part of part1c1pants. 3 days
probably represented the minimum - length of time. that might glve a fairly ' -
satlsfactory picture of food intake.

‘The quality of'data from’a dietary study depends on the ability of
both part1c1pants and 1nterv1ewers and the understanding and care With
“which they perform thelr dutles (139). It has been shown that children
can give accurate 1nformat10n on their past food intake provided that

they knOW the names of foods “have developed a sense of time, . have a

good memory and_are willing to cooperate (140). Bransby -et al. (141)
investigated the accuracy With which fifty 10 to 15 year old children n
recalled all foods and beverages consumed in the previous 24-~hour period.

All foods consumed by the children were weighed orhrecorded‘in household

measures. It was found that the children's estimated quantities of foods
were -as accurate as the Weighed or measured intake., Simllar results
'have been reported by a Swedish study of 46 children 8 years of age and

43 children 13 years of age (142) and a British study of 155 school children
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~aged 8 to 15 years (143).

A study (144) deéighed to assess the accuracj with'whichv9 to:18
year old‘students recall foods and beverages in the school lunch, report-
ed that foods most commonly.omitted were bread, margarine and celery.
Also the names‘of fruit juices were sometimes confused and there was a

tendency to under-report the quantity of juice consumed., Because the

" age range of the children was large, the ability of the children to

-perform in the study must have varied considerably. However, on a group

basis, the errors of estimation cancelled out in such a way that a fairly

. accurate representation of the average nutrient intake was obtained.

In a more recent study (140)~thé a¢curacy.of 24'hour recalls by
children aged 6 to 12 years was . checked by comparing -them With;their

mothers' reports of foods eaten at home and records of school lunches

 for the séme day. The”resulté suggested that young children canAprbvidé

information on their diet as accurately; or more-accurately than their

- mothers, In another étudy deéigned,to compare. the results when records.

~of the same day's diet . were kept by the mothers and the’children; there

was no significant difference in the final evaluation in terms of food
gfoups-(129)._
© Most researchers'agree that 9~to ll-year old children are able to

recall easily the foods eaten over a 24 hour period'(135,140,145),> 

' Bosley (145)_indicated that below 9 years, children have some difficulﬁy

in'remembéring what they ate for supper on the preéeding day. Abéve 11
years of age, children may have acéuired informétibn about the.foods they
éhéuld eaf which would biaé thgir_reéortsvbut Wou1d ngt_inf1uence their
food habits. Also, there is a Weli—known tendency of children beyond

11 'years to seek the approval of adults' (L45).




Considering the conclusions of the'methodology'studies on the most
effective techniques to obtain dietary data when the sample is large and
the personnel limited, and bearing in mind‘that the dietary record should
'cover‘a sufficient period of time-to portray a normal food intake, hut
~ mot too long to lose thevehildren's interest, 'a three-day food record
was chosen for this study (Appendix D). |

' The question of which days to record food intake was considered
‘next, Three?day food records have typically been kept on Tuesday,i
‘Wednesday, and lhursday (129,131). .‘Chalmers-(132) inveStigated the

questlon of whlch days should be used in a dletary record. of Junlor

hlgh school students, college students, pregnant women and male 1ndustr1a1'

_ workers On the average, it was immaterial which day was»chosen since
.-nof"day effect" was found.with‘the'exception of the college;group. How-
ever,.lt was recommended before surveying any particular group that thisA
conclusion not be assumed Without investigation.

Conceivably, "week-end food consumption may consist of larger and .

more varied meals because the family is together, the homemaker ‘spends

more time in food preparation, guests are entertained and Weekly grocery

shopping is done.' For some persons, Week-end eating patterns may 1nclude
" more snacks and a dlfference in. the types and amounts of foods consumed,

: due ‘to’ less tlme spent at home,nattendance at various types of enter-

tainment and the practice of sleeplng longer hours" (146). Several:

studies have shown that week-end diets differ from those consumed on -
Week-days (129,132,134,147,148). Tinsley (138) suggested-the use of
Sunday,‘Monday, and Tuesday for school‘children, Jenkins et al. (llO)

j chose Ihursday,>Frlday and Saturday for the three-day. food .records kept

by 4th grade students.
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On the basis of ‘the foregoing the author chose to collect dietary
information on Wednesday, Thursday; Friday and Saturday. 'Saturday was
chosen in preference to Sunday because there was. concern that the child-

- ren would not be able to remember instructions on the Friday to bring

Sunday's record-to-school on Monday. Wednesday was 1ncluded as a practlce

day and would be substituted for Thursday' s record if necessary.

c. Simulated Snack Selec¢tion Activity,

This’ act1V1ty was designed to determine whether or not the students

selection of a snack food.
Qn the final day of the pre- and post-dietary eollection period,
the'interviewer told the class that in gratitude for theirvparticipation,'
~in her survey she would like to offer them a TREAT She displayed 8
.treats (TABLE 8) that were available for selection. These partlcular
snacks were chosen for this act1v1ty because they were. typlcal of what
could be obtained at a corner store;' It was stressed that all the treats
were worth the same amount of'money.v

- Treat Tokens (Figure 45 were distributed for the students to fill

.outfquietly and independently so that the students would make a choice
without the influence of their peers. The dietary interviewer explained
that the tokens were needed for her record as she had to go out and buy -

all the treats (of course all treats had been purchased previously in

.quantity for the entire study). 'A master sheet including all the students'
choices was prepared so that the teachers could distribute the treats

accordingly.
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TABLE 8

Type and Quality of Smack Foods Available for
‘the Simulated Snack Selection Activity

TYPE OF SNACK FOOD = - . NUTRITIONAL & DENTAL HEALTH
| . QUALITY OF SNACK FOOD

- Dairy Milk Chocolate Bar ‘Nutritionally and Dentally
. . POOR .(KD) .-
Wunderbar Chocolate Bar . A
Ice Cream o ‘Nutritionally ACCEPTABLE :
' ' ' ' but Dentally POOR (ND)
Raisins NB |
~ Potato Chips : | Nutritionally POOR but
. : : - Dentally ACCEPTABLE (D)
Lo L v i ‘
? - Cheez Corn - - KD
Peanuts ' ANutritionally and.Dentally'

ACCEPTABLE (ND)

Sunflower seeds S . ND
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[REAT  ToKepn

‘ N ame;_:

| M3 v ,e"dj_r - Chod cé, |

o Figure 4 Treat Token for Simulated Snack Selection Activity
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4, Implementation'éf the Study

a. Teacher Training
The author conducted a teacher training workshop in Portage la

Prairie the evening of October 6,”1976, A second session was held on

" October 7th for those who could not attend the first meeting.
The workshop covered the fbllowingfitems_ih the -order shown:
i. an explanation of the purpose‘and‘organization of the -

research project ,

a discussion of the reésearch instruments and the

|
.
.

admiﬁistrative prpcedures as outlined in thé Time
Plan (Appendix.E);

iii, a discussion of tﬁe impoftance of the contf§1 gr6up. The .
teacheré assigned to the conﬁrol group were encourége& not

to discuss nutrition and dental health with . their studenté

dﬁriﬁg the period of the study._ These teachers‘ieft-after
this poiﬁt of the Workshop. | |

iv, . the éssignmeﬁt»of the educational ﬁrogrammes'tq the.teachef in
the‘eXpérimental groups and a thorough disc@ssigp of the éorrés-

ponding teacher manuals., The importance of strict adherence to

the manual was emphasized, The author demonstrated all the
‘activities and experiments outlined in the manual according

to the procedure to be used in the classroom setting and

"illustrated the use of the assigned educational resources,

b. Training .and Role of the Dietary Interviewers

Prior to data collection, the author selected and trained three
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nutritionists and ‘the home economist.and nutrition advisor in Portage

la Prairie to act as dietary 1nterv1ewers. It has been demonstrated

that dietary.interviewers of similar backgrounds and training can obtain
comparable data (l49,150). ln this role, eachvinterviewer explained the
1nstruct10ns attached to the diet diarles to the students both ‘before

and during the data collection period. It has been shown that personal

contact in this manner helps greatly in obtalning the de31red cooperation
(128). The teachers dlstributed the dietary records at‘the end of the

. day and reminded: the students to bring them back the next day. The

dietary 1nterv1ewers checked the records, as they were returned for

_ completeness and accuracy and questioned the children 1ndiv1dually

when necessary. This procedure has been shown to be advisable to improve

Athe validity of food intake informatiOn»(lSl). it a-student forgot his :
record at home for ﬁednesday or'Thursday, a 24-hour recall was. conducted,
since a one- day record can be substituted by a 24-hour recall if taken

'by ‘a trained 1nterv1ewer (132)

c. Data Collection Periodj

Baseline databwerebobtained from WednesdaXi"Qctober 13 to Wednesday,_'
October 27 as outlined in the Time Plan (AppendixsE) ‘The educational
programmes were conducted from Monday, November 1 to Wednesday, November 24,

Post—evaluation data were collected from Wednesday; December 1 to Monday,

December 13.

5., Data Analysis

The final data ‘were obtained from eight grade 5 classes with two

classes per study group. ~ One class in the NuDent Group was eliminated

»~
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because the teacher did not use the Resources ass1gned to her.- Also
Csix students were elimlnated from the study because they refused to
cooperatevin the dietary collection, The final sample‘available for
.study comprised 219‘children.
With respect to the statlstical analyses the critical reglon of
.05 was accepted in all cases as belng indicative of a change over the

time of the: study.

a. Knowledge Test.

}‘ Results of the knowledge test:Were comptited from 213 students who
' completed'both a. pre- and post-testf _The four checklist questions in
fart A were' scored on airight minuslwrong basis (maximum possible score
=,33) and the 40 multip1e<choice questions of Part B were scored as
test items with each correct response receiving one point; The maximum
rpossible score for the.total test.was 73. | |

| In the computation of the raw data, a noticeable:difference Was
_detected between: the post-test'scores of the two classes of the Basic
Group.“-This differencepsuggested that a "class effect“ might be’
present., TFor this reasOn, statistical analysis was performed onithe
:height-classes}instead of thevfour study groups.

To check the baseline data for homogeneity, a one-way analysis of
variance (ANOVA).Was performed on the pre-test scores of the eight classes.
| .lUsing the pre- and post-test scores of each studentAin a class, a
) pre-'and.post-test CLASS mean score was determined for'each of ‘the eight
clasSes.:

One-tailed, paired t—tests were used to determine if there uas a
significant difference between the pre- and post-test scores of each f

%

class.,




The pre-test scores were subtracted from the post-test scores to

give a pre-post change score for every student. Subsequently,>a'meén '

of the pre-post change seoree*_Was determined for each class.

| To test the null hypothesis.of equal change scbres.between the
eight classes, theedata were subjected to a one-way ANOVA. Tﬁen to
-determine if there was a "class effect" eperatiﬁg in any of the study
gfoups, the’"mean‘changesﬁ of the two elasses within each'study'group
gwere'compared ﬁeing a 2—téiled; Least Significant Difference'(LSD)vtest

(152). Clasées within study groups which had equal '"mean changes" were

pooled'and treated’as one study,group. These group “mean changes“ were’

then compared using a l-tailed, LSD test to determlne which educatlonal

programme was most effectlve in 1mprov1ng knowledge

b. Thfee—Day Food Records

:Cémpleted three-day food records for fhe pre~ and pbstfevaluation
were feceived‘from 146 studeﬁts;' Recordszkept.on Wednesday_were'
.enaljzed_instead‘ef those on Thursday forvteh students.‘-Data'from five
24—houf recalls were'substitUted for forgotten foed recorde’that were
kept on Thursday.’ Stﬁdents.who forgot their records for Friday‘of

‘Saturday were not included in the diet record analysis.

i.. Quality of Smnack Foods Consuied
Each snack food consumed during a snack period on pre- and
post-food records was classified into one of the following four

snack food categories on the basis of their nutrient and sugar

* This value will be designated as "mean change".
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4vcontent'(TABLE 9):
(i) Nutritiohally and dentally ACCEPTABLE. (ND)
(2) Nutritipnélly ACCEfTABLE, but dentally POOR- (NB) -
(3) Nutritionally POOR, but dentaliy'ACCEPTABLE (¥D)

(4) Nutritiomally and dentally POOR .(Nﬁ)

An example of the classification of smack foods from.a."diet diary"
~-is shown in Appendix F.
Each student was then classified into.one of these four smnack

food categories in the pre- and post-evaluation on the basis of

: which type Qf snaqk food‘he/she consumed Ehe most'frequentiy over
the three:days; -For eXamplg; in.the'post—evalﬁation’.Sﬁbjéct_
#104’consumed: |

. on Tﬁursdaf" 3-ND O¥ND  0-Np quND'
on Friday : 4-ND 1-¥D 2-NP -G-ﬁﬁ
;6n-Saturday 2-ND .Zﬁwb Al-ND 5-%P
TOTAES: = 9-ND 3-KD 3-ND L6-KD
‘Thus, Subjéct #104 was classified int0'thé nutritibnally and
dengally poor snéék food category in the pos;—evaluation; It

there were any'ties between the snack food categories, . the author -

referred to the fourth food record to break the tie.
To facilitate analysis all snack foods in the'ND catégory
were considered to be qualitatively "good" and all snack foods in

the WP, NP and ¥D snack food categories were rated as qualitatively

"poor'. - Chi square analysis was performed on the percentage of
- students consuming snack foods in the '"good" (ND) snack food category
and "pbor".(Nﬁ, NP, ¥D) snaCkffpod category in the pre-test period

in order to check the baseline data'across'the four study groups.
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.The change in'the‘quality of the énack fbdd éonéﬁmed‘waé
assessed for each student. Those students who éhéﬁged.were‘class-
ified as either positife of negative "changérsJ. Based on the
.classificétion by sﬁack food category, there were five chaﬁges |
ppssibleviﬁ the positive direction: o |
; | XD —> ND
WD —> WD
"D —> NP

NH)—> ND

D —> ND

“and five changes pbssible in,the ﬁegative difed;ion"
s

HD —> ¥p

NB—> KB

W —>

ND —> KD
Studenté Who did nog_gbaggg.the'quality of snack foods they consumed
could either} | |

1.) maintain good habits (ND) or .=

2.) maintain poor habits (KD, NP, ¥D).
- There were eight studenﬁs across the four study'groups-who changed
from ND snack foods to no snack foods or vice versa who were elimin-

ated from the qualitative analysis because a qualitatiﬁe value.

could nbt be placed on these changeé;
Thefperéeqtagebof~students in each study group who changed or
- did not change thevtype of snack food thej:ednsumed’was determined.

McNemar's Test for the significance of changes between pre- and post-




63

"data,(153) was performed to test the effectiveness of each education-

al programme. Wheovwarrented the effectiveness of an educatlonal
programme was assessed by a comparison with the control group using
_Ch1 square analy31s,. Bartholomew s -Test for qualltatlvely ordered
proportlons (154) was used to test for differences in the percent-.
age of students who maintained good habits across the four stﬁdy

groups.

ii. FrequenoyeofvSucrose éonsumptioanetween-Meals
Frequency of sucrosevconsumpeion between meals was eipressed
.both‘es a three—day mean number of suCrose'exoosures between meals.
as well as a'suerose ratio for each student, |
(1) Mean Nﬁmber of Sucrose Ekposureszetween Meals
A three-day.tota1 number of sucrose exposures.Between.meals
~was determlned for each student from both the pre- and post-
fooo records. One sucrose exposure Was con31dered to be equal
to £hé consumptlon of one or mofe sucrose- foods during one
snack ‘time period. For_example, subject #104 (Appendix F)
consumed two sucrose foods at 5:00 p.m.iwhich was counted
as one_suo;ose exposure. vThe oonsomption of'toffee.at 10:00
a.m., candies at 4:30 p.m. aod é;OO'p.ﬁ. were counted as
three mOrevsucrose exposures, for a total of foor sucrose
exposores.that day.

To check the homogeneity of-the baeeline-data, the Kruskal
Wallis Test (L55) was performed on the three-day total'ﬁumber
of eucrose exposores for each‘stodene, in the pre-evaluation;
across the four study groups;"

A three-day mean number of sucrose eéxposures was calculated




for each”student from both the pre- and pcst—food records.
_U81ng these three-day mean number of sucrose exposures of
each student.in a study group, a pre- and post-test GROUP
mean number of sucrose exposures was determined for each.of,c
the four study grcups.

A pre-post change in sucrose exposures was assessed for
Veach student by subtractlng the post-test three-day mean
number of‘sucrose exposures from the pre-test mean, Sub- -
sequently, a GROﬁP mean of the pre-pcst chsnges in the
rhree-dayIMean‘number of sucrosevexPosures*4Wés derermined
for each of the four study'groups,‘based on the pre—pcst
change in‘rhree-day mean sucrose expcsures_of students in‘v
each study group.

To determine whether or not educatibn'was,effective.in
decreasing the frequency of sugar consumption, the pre-~ and
post—test'three-day mean sucrose exposures of:the students
in_each srudy group were subjected tc the Wilcoxon-Matchedé
'Palrs Signed Ranks Test (156,157). 'Jonckheere's'Test for
»Ordered Alternatlves (158). was used to assess which educational
programme was most effective in decreasing the'freduencyzof
sucrose exposures between meals.

(2) ean»Sucrose Ratios
A pre- and post-tesc sucrose ratio was calculated for every

student by dividing the three-day total number of sucrose

*
"This value will be de31gnated as "mean change" in the number of
sucrose exposures. :
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exposures between meals by the three-dsy total numbers ofo“
snack-time periods, For example, Subject #104 (Appendix F)-
had: * |

on Thursday: 4 sucrose ekposures between meals and 4 snack-time periods

on Friday : 5 sucrose exposures between meals aud 7 snaek4time periods
on Saturday: 3 sucrose exposures between meals and 4 snack?time,periods
TOTAL :12 sucrose exposures between meals and 15 snack-time periods

Thus Subuect #104 had a sucrose ratio of 12/15 or .80; that is, .

she consumed a sucrose-snack food in 80% of her snack time

periods.

Homogeneity of the pre-test sucrose ratios of the students
in the four study groups was'sssessed by the Kruskal Wsllis
Test. : | | | : S t' o :

Usingttbe pre- and post-test sucrose ratios of each stuuent

vinla'study group, a pre—-and post—test GROUP mean sucrose ratio
was determlned for each. of the four study groups.t

The pre-post change 1nAsucrose ratios was assessed for each
student by subtractlng the post test sucrose ratio from the.

"lpre—test sucrose ratio. Subsequently, a GROUP'mean of the

W . :
pre- post changes 1n sucrose ratios was determined for each

of the four study groups, based on the pre-post changes in
sucrose ratios of students in each study group.

. To determine whether or not education was effective in

decreasing sucrose ratios, the pre- and post-test sucrose

%*
This.value will be designated as "mean change' in sucrose ratio.




- 66
ratios of_the students in each study group were subjected-
to the Wilcoxon Matched-Pairs Signed Ranks Test. A Mann-

‘Whitney Test (158) was used to comparetthe effectiveness of.

two educational programmes.

¢. Simulated Snack Selection Activity
Data for the pre- and. post—51mulated snack activity were obtained
from 214 students Each student was classified into one of the fourv vv
'snack food-categories (TABLE_S); in the pre-.and_postfevalnation, on
the basis of which Snack'focd.he/she selected.
t To check the baseline data for homogeneity, a Chi square analys1s

- was performed on the percentage of students selecting a snack food from

the qualitatively good (ND) snack food - category and from the qualitative-

ly poor (¥p,ND,¥D) snack food category in the pre-test period acrOSS the
four study groups. | |

The change in tne quality of the snack fcod selected was assessed'
for each Student.' As discussed previously inFSection v BS}b.i>there |
were five changesAPOSSibie in‘the-positiye directicn andﬁfi#e,Changes
p0ssibie in the,negative ditection.‘ Students who>did nct‘change the.
qnality of'snacksithef selectedicculd either:

(1) maintain good choices (ND) or

(2) maintain.poor choices (¥P,ND,¥D ct ND;f:ND)_

The percentage>of students in each study'grcup who changed cr did
not, change the type of.snacks_they selected waS'determined. MbNemar's
Test‘for'the‘significance of changes was used to test tne effectiveness
of each educational programme,

The snack food choicea made by the stndenta also_were_ranked_in

order of.popularity for: both the pre- and post-evaluation..
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V. DISCUSSION OF RESULTS
The results Will.be discussed in the light of the two major

objectives of this research project which were:

- ' . L1.) to evaluate the effectiveness of each educational programme

in improving knowledge and behav1our, and
'2.) to determlne which of the three educatlonal programmes Was

most effectlve in producing the desired changes.

AQ;FCHANGE'IN KNOWLEDGE SCORES-‘V”

The knowledge test.mean scores appear in TABLE i0. Homogenelty

<of the baseline data was establlshed as the analysis of variance showed

no s1gn1flcant differences between the pre test. knowledge test scores _

.0of the eight classes (Appendlx G, TABLE I)' o N ‘ | R ‘l.
! . The three educatlonal programmes were effectlve in 1mprov1ng the |
students' knowledge about nutrltlon and dental health since a 51gn1f1-
cant dlfference was ‘shown between the pre- and postftest'scores.in each -
‘class in:the‘three experimental groupsv(p { .00001). but not in the ;
control groupj(TABLE 10). These reSults.are in agreement with other
,researchers who have tested the effect of nutrition and/or dental health

educatlon on the knowledge of their subJects (llO 160- 170)

Analy31s of varlance (TABLE 11) demonstrated that there was a
- significant diffefence”(p'( 0005) between the eight classes in the

degree with which knowledge 1mproved . This dlfference\could be

explained by the effect'of the teacher, the effect of the resource
' materials used in the educational programmes or- both the teachers and

the resources,
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"TABLE 10

Knowledge Test Mean Scores1 By Study Group and Class

~ Knowledge Test Mean Scores _
Study Group | Class Pre-Test Mean Post-Test Mean. Mean Change_2 t value
: +S.D. +S.D. .~ 4S.D. 1
NUDENT | ‘A 39.48 51.78 12.30 t=17.08
(N=27) . 46.55 +5.25 43,72 p<. 00001
NUDENT | B 41.09 53.82 12.73 t= 9.57
®=22) | - | +47.18 | 45.14 +6.22  |p¢.00001
MUNCHER | A 36.84 © - 46,18 9.34  |t=10.38
(N=38) +7.59 48.73  #5.54 p< 00001
MWNCHER | B . | 39.36 48.564 9.18 . |t=8.05 "
(N=28) | | #5.97 - . +6.81 +6.01 {p<.00001
BASTC A | 40.56 54.54 . 14,00 £=12.50
(N=26) | 45,11 . +6.89 - +5.69  |p<.00001.
BASTC B | 37.91 . . 4n74 9.83 t= 8.70
(N=23) | +5.60  +6.51 +5.44 p<. 00001
CONTROL A ) 87,75 30029 154 |e= 141
(N=24) © | 617 457 453 n.s.
CONTROL B | 38.44 o 39.24 0.80 t= 0.86.
(N=24) | #s5.06 C#5.7L . 44065 n.s.

N : :
Maximum possible score = 73

2 ' _ :
- Mean Change = E;(Pre-Test Scores . - Post-Test Scores)
- No. Students in Class
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TABLE 11

vANOVA of the Change in Knowledge Test Scores of the 8 Classes

?

Source of Variation df 3§ ___Ms L F

Among classes - 7 4276.16  610.88 . 21.15
o o | | p< .0005

Within. classes 205 5919.91 28,88

The results of the Least Significant Difference (LSD) analySis

(TABLE 12) 1nd1cated that a "class effect" mayvhave ‘been operating in

" the experimental group rece1v1ng the Ba31c Educational Programme This

was the only study group where there was a 51gn1ficant difference (p(_ 05)

'between the pre- post mean change in knowledge test scores of the two

» classes. This was no surprise as the teacher of class A in the Basic
.Group demonstrated 1ncomparable enthu51asm about the.educational pro-
. grammes at-the teacher training w0rkshop. Since this teacher expressed

, disapp01ntment in not being selected to partic1pate 1n the NuDent Educat~

ional Programme and expressed determination that her students would

‘lperform well in the Bas1c Educational Programme the researcher was

concerned at the time of the workshop that a."halo effect" would'be'

v vapparent in the results. This concern may have been valid. Furthermore

A the llterature 1nd1cates that When an 1nd1v1dual teacher is interested

in and committed to nutrition, there is more 'success in changing nutrition-
Arelated behaviour in her class than there is in another class where the
teacher feels compelled to teach nutrition (163 166 171)

' To fac1litate comparative analys1s of .the pre-post mean changes in
-knowledge-test scores_between the different studyvgroups data frOm'the
two classes which had equal mean changes in test scores w1th1n study

groups were combined ‘The combined data for the knowledge test scores




Comparlson

1

TABLE 12

Between Classes Within Each Study Group
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of Pre-Post '"Mean Changes" in Knowledge Test Scores

"Mean changes"
“the formulas

&?"&3‘) f( V) 5\3_:‘:”{:—

Pre-Post Mean Change
. 1 + S.D,

Study Group ~ Class™A Class B value
NUDENT 12.30. 12.73 0.43

+3.72 +6.22 S n.s..
MUNCHER 9.34 9.18 0.16
o +5. 54 +6.01 n.s. |
BASIC 14,00 9.83 4,17 |
. - +5.69 +5.44 p¢.05 - |
CONTROL 154 0.80 0.74 |
- +5.34 +4.65 - n.s. '
1

were compared us1ng a 2-tailed LSD test (152) w1th

Where

A
v,
f)

lI nn

.05
05
28.8
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arevpresented in lABLE 13,

The results of the multiple comparisons of the pre-post mean changes
in knowledge test. scores between the study groups are shown in TABLE 14
The three experimental groups receiving educational programmes demon-
strated a significantly greater (p < .05) mean change-in.knowledge test
score than the control group. Furthermore;_the NuDentvProgramme (Prog,)
was more effective in 1mprov1ng knowledge (p< .05) than either the
Mhncher Prog. or the Basic Prog in the case of Class B.- However the
. effect on knowledge of the Ba31c Prog. in. Class A, whlch had the "keen"

teacher was comparable to that of the NuDent Prog. ‘and was therefore

more effectlve than the Muncher Prog, There wasg no 51gn1f1cant difference -

between the effect of’the Muncher Prog. and the.Basic Prog;; Class B,
on knowledge. - |
"Ignoring the‘"class effect" these results suggest a trend in Wthh

educational resources. that 1nvolve actlve part1c1pat10n of the students ,
(puppets and . com1c/act1v1ty books) are more llkely to’ improve knowledge,
than those resources wh1ch require only a pa851ve 1nvolvement (fllms)
tCon51der1ng the "class effect", however, it is poss1b1e that a highly
motlvated teacher can change students knowledge w1thout the aid of

expens ive res ources .

i
i
i
!
i
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TABLE 13

Knowledge Test Mean Scores By Study Group

Knowledge Test Mean Scores ,
- Study Group Pre-Test Mean Post-Test Mean 'MeanvChangeJ
: +S.D. ~ #8.D. . 4s.D,
i NUDENT | 40.20 ' 52 69 . 12.49
(N=49) +6.81 : . +5.25 : +4.95
MUNCHER | 37.91 47.18 9.27
- (N=66) ' +7.01 +7.69 +5.70
‘pasical 40.56  sash T 14.00
(N =26) +5.11 16.89 +5.69
| BASICR® ~37.01 ‘ 47.74 9.83
[ - (N-=23) ’ 154_60 . , "_l'_6.5]_. . i5.44
coNrRoL - | 38.10 39.27° S 116
(N=49) +5.58 +5.66 ' +4.96
L o |
Class A of Basic Study Group
2 o
Class B of Basic Study Group
3 . , . >
Mean Change = ’53 (Pre-Test Scores - Post-Test Scores)

No. Students in Study Group (or class)
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| TABLE 14

Multiple Comparisons of the "Mean Changes" in
Knowledge Test Scores Between Study Groups

 Hypotheses : - - " - Results
NUDENT. > CONTROL o . t=11.33
o T p< .05
 MUNCHER > GONTROL : o - t= 8.11
' S : s p< .05
BASIC,“ > CONTROL . - t = 12.84
: ' ' : p<¢ .05
-3 . o _ : o
BASIC; - > CONTROL - t= 8.67
NUDENT > MINCHER - | o €= 3,22
NUDENT > BASIC, - -  t= 2,66
e ' ’ p ¢ .05
NUDENT > BASIC, - - ,' t= 1,51
' ' ’ T ' o n.s
BASIC, > MUNCHER . - ’ t= 4.73
: . : , . : - - p¢ .05
BASIC; > MUNCHER =~ - “t=0.56
: 4 : n.s

1 ‘ . o o _ .
'""Mean changes" were compared using a one-tailed LSD test (152)
with the formula: B

B R I ST =205
. . S"= 28.88

Y | |
Class A of Basic Study- Group
4 L :

Class B of Basic Study Group
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V. B, CHANGE IN THE QUALITY OF SNACK FOODS CONSUMED
E --ASSESSED BY THREE~DAY FOOD RECORD
Homogenelty of the baseline data was establlshed as the chi square
analy81s showed that the percentage of students consumlng snack foods in

the "good" (ND) and ”poor" (¥p, Nb ND) snack food categorles durlng the _

pre-test period was equal among the four study groups "(Appendix G,
TABLE II).
The percentage of students in each study groyp who elther changed

or" d1d not change the quallty of snack food they consumed in the post-

test perlod, is presented in TABLE 15 It can be seen that after
educatlon, 46.2%, 61.9A and 60.7% of the students in the NuDent Muncher
and 3331c Groups,vrespectlvely, changed the quallty of the snacks they |
consumed In the Control Group, Whlch received no educatlonal pro-
'gramme 48 37 of the students changed their snacklng hablts in the.
post-evaluatlon period. -
The results of -the MbNemar Test for s1gn1frcance of change between

.the pre- and post-quallty of snack foods consumed for each study group
(TABLES 16 - 19) demonstrated that a 51gn1f1cant effect (p < .01) was
‘produced by only the NuDent Educatlonal Programme. However, since the

' MbNemar Test is sen51t1ve to changes in both the pOS1t1ve and negative

-dlrectlon the dlrectlon of change which contrlbuted to the s1gn1f1cant
effect of the NuDent Programme required further study.-

Observatlon of TABLE 15 suggests that the reason for the signifi-

cance of the NuDent Programme may be the fact that comparatlvely fewer
;students in the NuDent. Group changed their consumptlon of snack foods
in the negatlve dlrectlon than students in the Muncher Basic and Control

‘ Groups (7.7% vs. 21. 4%, 28,6% and 24.1%, respectively)t
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TABLE 16 -

Comparison of Pre- and Post—Test-Quality of Snack Foads
Consumed by NuDent Group (N=39)

Post-Test Quality

Poor . Good
: Good1 1. 3 9
1Pre-Test . g4
‘Quality o o
: - ‘Poor , 12 | . 15
2 o
X = 6,72 1df p(.(_)l
1 .

Good to poor are thoée'changes in the negative direction.
2

“Poor to good are those'changes in the positive direction.

TABLE 17

- Comparison of Pre- and Post-Test Qualit&,pf Snack Foods
- Consumed by Muncher Group (N=42)

Post-Test Quality

Poor Good
Good 9 5
Pre-~Test |
Quality 1
' Poor 11 17
x* =1.88 1df n.s.
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TABLE 18

Comparison of Pre- and Post-Test Quality,of Snack Foods .
: Consumed by Basic Group (N=28) -

Post-Test Quality

Poor Good
Pre-Test Good 8 2
Quality E '
Poor = | 9 9
2
X =0 1df n.s.
"TABLE 19

Comparison of Pre- and‘Post-Test.Quality of Snack Foods
: Consumed’ by Control Group (N=29).

Post-Test Quality

Poor  Good
" Good 7 2
 Poor ) 13 7
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In addition, a'comparison‘of the percentage of students in the
NuDent Group and Control Group who changed in the positive or negative
direction (TABLE 20) indicated that there were significantly more

students who changed positively. and/or 51gn1flcant1y fewer Who changed

negatlvely (p < .025) in the NuDent Group. Thus when compared to a
group of students receiving no educational programme, the NuDent Pro-
gramme had a significantiyvfavourable effect on the quality of snaek
- foods consumed. | | |

‘Furthermore the educatlonal programmes appeared to have a dlffer-

ential effect on the percentage of students in each study group who
maintained the consumptlon -of "good" snack foods since Bartholomew s
-Test (Appendlx G, TABLE .III) showed that the four study groups were
_qualltatlvely ordered (p € .05) with the NuDent Group (23. 17) > Muncher

“ Group (11.9%) ) Bas:.c Group (7. 17) > Control Group (6 9%). 'These data
suggest . that all three educatlonallprogrammes had a "preventive effect"-
‘Non the students who were conSuming "good" snack foods in the'pre—test_
period since a greater percentage of students who recelved education
‘malntalned "good" hablts than students who had no educatlon (23.1%, ll 9%

and 7. 1% vs. 6.9%, respectlvely)" However, the comparative numbers who

maintained "good" snack habits were small (9, 5 and 2 in the NuDent;
Muncher and Basic Groups vs. 2 in the Control Group). Therefore, al-
‘though'statistioally significant, the overall effect of the educational

. programmes was little.

It can be comcluded that the NuDent Programme- had the greatest
"preventive effect" since aISignificantly greater percentage of students’
in the NuDent Group maintained "good'" snmacking habits than in the Muncher,

Basic and Control'Groups (23;1% vs. 11.9%, 7.1% and-6.9%, respectively)b
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‘TABLE 20

Peréentage of Students ih NuDent and Control Grdups
- Who Changed the Quality of Snack Foods Consumed
- In the Positive or Negative Direction

Direction of Change
Study GrbupA Positive o ~ Negative _  | TOTAL CHANGE
NUDENT : 38.5% - 7.7% ~ ' 46.2%
- (N=39) 1 (15) . B ) S (18)
CONTROL 26.1% . 24a% | 48.3%
(N=29) B ) @) o (14)-

X" =5.145  1df . p < .025°
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and fewer students in the Nuﬁent Group changed in the negative direction
(77% vs. 21.4%, - 28 6% and 24.1%, respectively) This "preventive effectﬁ
contributed greatly to the success of the NuDent Programme

Of descrlptive 1nterest are the specific qualitative changes made

‘by the 75 "changers“* in the total sample. "The percentage of the*total

number of "changers'" in each study group Who changed the quality of snack

- foods they consumed in spec1f1c positive ways is presented 1n TABLE 21,

TABLE 22 presents the qualitative changes in the negative direction. It

should be notedvthat 72,27 of those students who changed their snacking'

habits in the NuDent Group ‘changed to ‘the greatest extent in the p051t1ve

direction; that is, from ‘foods such as candy bars and soft drinks to

foods such as raw fruits and vegetables B ~> ND). By comparison less

‘than 407 of the "changers" in each of the other three study groups

changed from Nb to ND snack foods

| In the postéevaluation,'more students in the four study_groups
appearedlto consume snack'foods’which were only nutritionally'acceptablev
(NB) such as ice‘cream'and sweetened fruit juices; than snack foods which

were only dentally acceptable (ND).such as potato chips and popcorn. It

- is interesting to observe that the Control Group which received no

education was split with 50%»of'the students‘changing positively and °
50% changing negatively.

With respect to education as a nhole.vthe results show that the
attainment of nutrition and dental health knowledge did not lead to a

dramatic 1mprovement in snacking behav1our. As Martha Poolton (172)

*.ThQSe students who changed. .
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: stated "They.do Well on thelr tests, but they do not.apply it.," Other
‘nutrltlon educatlon researchers have also found a lack of appllcatlon of
~ nutrition knowledge galned in the classroom (161,164, 165 5 173).

The success of the NuDent Programme, in~comparisonvto the other
‘educational,programmes was greatly.attributed to_the "preyentive effect"
‘1t had on the students who already had good snacklng habits. Reinforcing
good food practlces is a p031t1ve effect of educatlon .It could be.con—_
Jectured that the students' ‘mental and emotional lnvolvement in the |
'puppet shows and‘activities of the comic book -as well‘ashthe inter-
action among the.students were the COntingent factors for success>in
maintaining good behav1oural practlses. Glfft et al. (95) reviewed an
unpubllshed study by Dev1ne et al. which found that students who were
actlvely involved in the learning process 1ncreased their consumptlon
of frults and vegetables. -Although another group of students, in the
same study; who Were taught'by traditional.lecture methods‘improved'their
knowledge they did not improve thelr dietary behav1our.

Other research has shown that definite 1mprovements in food hablts
- can be obtalned when methods of instruction were designed with the
1mprovement of food habits as an objective (97 163, 166 169,170, 174-179)

With the exceptlon of the studles by Dunkléy and Beardall (166) and by .;‘
| Alford and Tibbets (179) the nutrltlon educational programmes were rUn
for two months to. two years. Although Dunkley and Beardall (166) found

a 25% decrease in the number of poor "snackers" follow1ng four weeks of
educatlon; they dld not’ 1nclude a control group for comparison and did
-not mentlon whether this result was statlstlcally s1gn1f1cant Alford's
and lebets (179). educat10na1 programme at a dlabetlc camp, Whlch was

run for only three weeks;. resulted in a 31gn1f1cant increase in the




consumotionvof Low carbohydrate'vegetables by the diabetio children in
the experimental-gronp. Rosentock's (180) theory ‘may explain this -
result, He states that health action will occur only if. the person
perceives a threat to health and believes in the efficacy of the dietary
change. Since diabetic children are aware of their disease and the
- immediate consequences of poor food habits on their health status, they‘
may be motivated to change their food practices,
On the basis of these studies Whlch demonstrated 1mprovement in ,
food habits, it ‘could be speculated that in the present study:
(1) four weeks was not a-sufficient length of time to
rnn'the nntrition~denta1 health ednoational.proérammes
4for significant positive changes in snacking behaviour
to:occur. In fact, the teachers did indicate that they
Awere rushed to completerall the lessons and_that therei
was no time for‘reinforcement.
(2)..the‘students may not have believed dental caries .
to be a personal health problem, and if they did they
may not have perceived that dietary modiflcation would
be dramatically effective. Knowing that-a food tastes
good may have had more 1nfluence on dietary behaviour
than know1ng that a food would not promote dental caries,
- especially when a pleasant taste probably has more immediate
personal influence. |

Further reseairch is needed to‘confirm'these“two speculations,

83
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V.C. CHANGE IN FREQUENCY OF SUCROSE CONSUMPTION BETWEEN MEALS
--ASSESSED BY THREE-DAY FOOD. RECORD

1. Change in Frequency of Sucrose Exposures Between Meals

The mean number of»sucrose exposures between meals per day of each

study group for the pre- and post- tests as well as the "mean changes"

for each group appear in TABLE 23, Homogeneity of the pre-test data was

.

established as the Kruskal Wallis Test showed that the three-day total

number of sucrose exposures between meals of each student was equal: across

the four study groups in the pre-test perlod (Appendlx G, TABLE IV)

The three educatlonal programmes ‘were effectlve in decreasing the
'number of sucrose exposures between meals since the Wilcoxon'Matched—
Pairs Slgned Ranks Test showed that there was a 31gn1f1cant dlfference
between the pre- and post—test data in- the NuDent (p ¢ 001) Muncher
(r<. 01) and Basic (p < 05) Groups but not in the Control ‘Group (TABLE
23)..  Similar flndlngs, based on three ~day’ food records were reported by b
Shank "and Guthrle (160) who studled the effect of a nutrltlon counselllng
technlque in teachlng adolescents the principles of a balanced diet and '
‘ carles prevention. Before counselling, the adolescents had'a“mean‘suCrose

. exposure of 8.97 (based on threeaday’totals of sucrose exposures at meals.

as well as between meals) and after counselling the mean exposure dropped
‘to 7.55. ThlS reduction of l 42 was s1gn1f1cant at the 05 1evel How-

ever, Shank and Guthrle (160) did not compare these results to a Control

: Group Several other studles have suggested, but not tested statisti-
cally, that there was a decreased 1ntake of sweet foods as a result of
educatlon in the classroom (174,181).

Visual observation.of the mean change in the number of sucrose




TABLE 23
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Mean Sucrose Exposures Between Meals Per Day of Each Study Group1

2. .
Mean Change=

"~ Group means are based on 3-day mean sucrose exposures of the students.

: ; Mean Sucrose Exposures
- Study Group Pre -Test Mean Post-Test Mean Mean Changez_ T value
+S.D. +S.D, +S.D.

" NUDENT - 1.49 0.93 055 |1=610.50
(N=41) . +0.88 +0.78 - +0.89  |p ¢.001
MUNCHER 1.60 1.16 0.44 . |1=448.50

(N=42). +1.02 +0.88 +1.02 -~ |p <.01
BASIC 1.56 1.19 0.36  |7=382.00

(N=31) +1.04 +0.85 10.95 - Ip« .05
CONTROL 1.21, 0.99 0,22 [1=225,50
(N=32) +0.67 - 4+0.61 +0.70 - n.sy

1

:Z:(Pte-Test 3- day mean sucrose exposures - _Post- ~Test 3-day mean sucrose exposures)

Number . of students in Study Group
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exposures per day ‘0f each of the four study groups (TABLE 23) suggests
that the effectiveness of the three educational programmes could be
. placed on'a continuum of change where: |

‘NUI')ENT > MUNCHER > BASIC CONTROL
However, Jonckheere's Iest.foriordered Alternatives'(Appendix G, éroe
cedure I) demonstrated that on the basis of ranks there was no signifi-
cant difference (p < 078) between the four study groups in the ‘amount
of change in the number of sucrose exposures which occurred It should
be noted however, that-the potential for change is a function of the »‘
magnitude of the baselinepdata. For example therelwas ‘little room to.
decrease the frequency of sugar exposures in the present study.because
the mean number of sucrose exposures: in. the pre-test was 1ess than 2 for
all study groups Furthermore it iS'difficult to obtain significant
differences betWeen groups when the changes that are being compared are.
50 small. If the students had consumed sucrose—snacks more frequently‘
in the pre-test period, the potential for change would have been more
- apparent and consequently‘differences between educationaliprogrammes}
also may have'been more'apparent.

. Since the frequency of sugar consumption is a maJor food practice
that 1nf1uences dental caries (19 38,39~ 46), the effectiveness of the
three educat10na1 Programmes on- motlvating the students to decrease their
sucrose exposures between meals 1sia very positive-result.: It could be
speculated'that_the.children'were modifying their sweet-snackingihabits

in one or more of three ways as a result of education: |
| (1)'They may have consumed'sweets at meal-time'rather

"than between meals.
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‘ (2) lhey_may have consumed the majority of ‘b
their sucrose-foods during one snack time period.
For example, instead,of consuming a piece of cahe'
at 7:00 p.m. and a soft drink at 8:00 p.m., the

. child may have<consumed-both at 7:00 p.m.

3 They'may have substituted non-sucrose foods
-for sucrose-foods during,snack periods. For |
pexample, a child.may have substituted potato.chips
'for chocolate bars or substltuted fresh fruit for

ice cream, et cetera,

It'should not be overlooked however that the valldlty of this data were

Ny -based on the accuracy of the chlldren s food records The pOssibility
that the children assoc1ated the educatronal ‘Programme with the dietary
evaluation and thus knew: the de51red outcome may have contrlbuted to the

31gn1f1cance of these results.

2. Change in Sucrose Ratios

The mean sucrose ratios for the pre- and post- test perlods of each
study group together w1th the "mean changes" 1n the sucrose ratios for-
each group appear in TABLE 24. The pre-test data were found to be homo-
geneous as’ the Kruskal Wallls Ana1y51s demonstrated that the sucrose |
ratios of the students were equal across the four study groups in the

pre-test perlod.(Appendlx G TABLE. V) Cons1der1ng the entlre sample

 N= 146), it was calculated that approx1mately 727, of all snack time periods

' contained sucrose—foods. Shank:and Guthrle (160) 81m11ar1y observed that

before nutrition and dental health counselllng, 72% of allisnacks consumed

H
|
i
§
i
I
I
i
¢
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by ‘the adolescents in their study contained sucrose-foods..
Analysis of the differences between the pre— and ‘post-data showed
that the suerese;ratids decreased significantly in only the NuDent Group
(p € .05) and the Muncher Group (p < 001) (TABLE 24) The Basic

Educatlonal Programme which did not use supplementary resources, was

not effectlve in decre331ng the sucrose ratlos.
A comparlson of the "mean change" in sucrose-ratios of the NuDent

~Group with that of the. Mhncher Group by the Mann Whltney Test (TABLE 25)

showed that there was no 31gn1f1cant dlfference in the effectlveness of

the NuDent and Mhncher Educational Programmes.: However, TABLE 26 shows
~that only the Mnncher Educational Programme was 51gn1flcantly more effec-'
tive than no educatlonal programme (p <( 05) in decreas1ng sucrose ratlos.
_ It‘must be relterated however, that the 81gn1f1cance of change is a - : o i.
functlon of the magnltude of . the pre-test data. The Muncher ‘Group had

'greater potentlal for change that is more "room for 1mprovement"'

than elther the NuDent or the Control Group (pre-test means were 0.79 vs.’

| 0. 68 and 0. 69, respectlvely)
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" TABLE 24 -

Mean Sucrose R_axt:'.c’>s1 of Each Study Group

Mean Sucrose Ratios
‘Study Group | Pre-Test Mean Post-Test Mean  Mean Changez_ T value
' +S.D. - +S.D, 1S.D.
NUDENT 0.68 0. 54 : - 0.14 T=512,00
(N=41) +0.28 - +0.30 +0.36 : p< .05
MUNCHER 0079 0.58 o 0.21 |r=612.50
(N=42) . #0.30 - +0.26 . - +0.37 p< .001
BASIC . 0.72 . 0.63 0.09 |=222.00
(N=31) | 10,27 - +0.29 +0.36 . n.s.
CONTROL 0.69 0.67 » 0.02 . |T=206.58
(N=32) . +0.32 +0.33 .. +0.37 - . s

1
Mean Sucrose Ratio=

[3-day total number of between-meal sucrose eprsurés '
\ 3-day total number of snack-time periods '

Number of students in Study Group

2
‘Mean Change= . -

Z (Pre-Test sucrose ratio - PosE-Test s.ucros,e.,ratio‘)
Number of students in Study Group :
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TABLE 25

Comparison of "Mean Changes'" in Sucrose:Ratios of  the
- ’ NuDent and Muncher Groups

Mean Change in Mean Change Mann-Whitney
-Sucrose Ratio Sucrose Ratio T value -~ 777
of NuDent Group of Muncher Group :

@5.D.) (+5.D.)

0.14 0.21 + T=735.00

(+0.36) (+0.37) n.s.

TABLE 26

Comparison of "Mean Changes"'in Sucrose Ratios_of the
- NuDent and Muncher Groups With the Control Group

MEan‘Change in Sucrose: Mean Change in Manﬁ—Whitney
Ratio of 2 Educational Sucrose Ratio T Value
Groups of Control Group '
(+5.D.) #S.D,)
NUDENT GROUP T=720.00
L 0.14. n.s.
(t0.36) .
0.02
o #0.37) : _
MUNCHER GROUP : ‘ T=855.00
o 0.21. p<.05
(+0.37) : .
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.V D, CHANGE IN QUALITY OF SNACK FOOD SELECTED '

'f--ASSESSED BY SIMULATED SNACK ACTIVITY

The pre-test datawere found to be.heterogeneous since the chi square

“‘analysis showed that thevpercentage of students selectinglsnackdfoods
from the "good" (ND) and-ﬁpoor" (¥D,ND, ¥D) snack food categories,in the
pre-test pertod was”significantlyvdifferent (r £ .05)'across,the:fOUr
hStudy groups (TABLE 27). It appears that in the pre—test period:a
greater percentage of students in the three educatlonal groups selected
"qualltatlvely good snack foods than in the Control Group (22 4%, 15,27

and 10. 2% vs. 4. OA, respectlvely) Moreover there appears to be differ-

ences in the pre-test selectlon behav1our of the three educatlonal groupsy
’However,_consrderlng the entire sample.( =214Y), the percentage of students.
" who seiected‘"good" snach foods was very small (13.1%), thus leaving ,‘ i
r”lots of room" for 1mprovement | | |

The percentage of students rn each study.group Who,lin the post—.
test period, either changed the quallty of the snack food they selected
“in the p031t1ve.or negatlve d1rect10n or malntalned "good“ or “pooﬂ'
bsnack food selection is presented in TABLE 28, Wlth the exceptlon of
the NuDent Group, the percentage of students in each study group Who

vchanged the quallty of snack food they selected was comparatlvely lower

than the. percentage who did not change It can also be observed from

TABLE 28 that the percentages of students who- changed in the positive

direction are relatively low in comparison with the percentages of

students who maintained poor selections in the post-test period.
'“All three'educational prOgrammes were ineffective in motivating
the students to change the quality of the snack foods they selected in

the classroom settlng since. the McNemar Tests showed that there was no
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TABLE 27

Percentage of Students in Each Study Group That Selected
"Good" and "Poor" . Snack Foods in the Pre-Test Period °

Quality of Snack Selected.
Stﬁdy Group - Good o . -Popf~ ] ‘--Tétal
NuDent - 22,4 (11) o 77.6 (38) - 100 (49)
Muncher | - 15.2 (16) : 84.8 (5'6) ) 100 (66)
Basic | 10.2 (5)  so.g (44) 100 (49)
CGomtrol | 4.0 (2) . 9%.0 @8 100 (50)- -
Total ' 13.1 (28) | | .8_6.‘-9 (186) 160- (214)

X% = 8.013 dE = 3 p < .05
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51gn1f1cant dlfferences between the pree and’ post—qualltatlve data of
either the NuDent Muncher and Basic Groups (TABLES 29-31) or the Control

.Group (TABLE 32). | A
The results of the McNemar s Tests for the two 1ndlces of snacking
bbehav1our (consumption and selectlon) do not agree, Furthermore the
results from the food records compared to the simulated snack act1v1ty
'1nd1cate that more students 1n each educatlonal group consumed "good"'
.snack foods than selected "good" snack foods after educatlon (61 6%,
.52.4% and 39 2% vs. 36.7%, 22, 8% and 30.67% of the NuDent Muncher and
Basic Groups,.respectlvely).' However more students _consumed "good"
snack foods than selected "good" snack foods before educatlon (29. OA VS.
13019, | |
Many factors could contrlbute to this discrepancy between consump—
tion and selectlon behav1our. Firstly, it appears that "the deck was
stacked“ in favour of potato chips, cheez corn and chocolate bars since
_ these snack foods were the most popular choices rn both the pre~ and |
post—s1mulated snack act1v1ty-(TABLE 33). Moreover, a. bag of peanuts
was the least popular choice in the pre-test (selected by only one ‘student
in the entire sample of 214)and the third least popular snack food in the
post test ,Ralslns and - ice -cream were not favourltes also. It was‘
_suggested by one teacher that ice cream bars mightvhave:been a more - °

popular item than the dixie cups. In addition, several

% The percentages on consumptlon behaviour were calculated by adding the
percentages of positive '"changers" and good "maintainers" from TABLE 15.
The percentages on selection behaviour were calculated by adding the per-
centages of p031t1ve "changers" and good"malntalners”from TABLE 28.




Comparlson of Pre- and Post-Test Quality of Snack Foods
- Selected by NuDent Group (N=49)

TABLE 29

Post-Test Quality

. Poor Good
: _ Good1 12 3
. Pre-~Test
Quality ’ .
S Poor 19 115
2
X =0,15 1df n.s.
1

-2

- Poor ‘to good are those changes in the positive direction.

Comparison of Pre- and Post-Test Quality of. Snack
Selected»by Muncher Group (N=66)

Good 'to poor are those changes in the negative direction.

" TABLE 30 -

Post-Test Quality

Poor Good
Good 17 5
Pre-Test
Quality : :
- Poor 34 10
2 .
X =1.33 1df




- TABLE 31

‘Comparison of Pre- and Post-Test Quality of Snack Foods .
Selected by Basic Group (N=49) :

Post-Test Quality

Poor | Good
"Good 4 8 - 1
Pre-Test
‘Quality . . . :
: - Poor 26 14
X =1.14 1df  n.s.
TABLE 32

Comparison of Pre- and Post-Test Quality of Smack Foods
Selected by Control Group (N=50)

Post-Test Quality

- Poor ~ Good
Good | 12 0
- Post-Test’™ - ' ‘ :
Quality ,
Poor. 29 9

"y . v
X =0.19 . 1df  n.s.
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teachers indicated that the sunflower seeds probably Would have been

more popular if the students were permitted to eat them on the school

'grounds It thus appears that the author made a poor ch01ce of ND and
.Nﬁ snack foods for the simulated snack act1v1ty However, the author

experlenced dlfflculty in choosing these snack 1tems because the selectlon .

was very. 11m1ted The varlety of nutritious non-cariogenic snack foods, .

in the maJorlty of drug stores includes . only nuts various types of.

seeds and beef and pepperon1 sticks, Chlldren are much more likely to

obtain fresh fruit and raw vegetables at home than purchase them in a
grocery store In regard to nutritious carlogenlc snack foods, ice
Cream bars, dix;e cups, sesame snaps, granola bars are the extent of

choices avallable at the corner store whereas at home chlldren may have

-the additional snack food alternatlves of yogurt, peanut butter and

Jelly sandw1ches, puddings, mufflns and other sweetened cereal products.

Perhaps the students chose the ¥D and Nﬁ snack foods out of hablt

';and Would have chosen them no matter what the alternatives were, The

'few'nutr;tlous, non—carlogenlc snack foods avallable on corner store

shelves are no competltlon for the vast varlety of hlghly advertlsed
candy bars and snack foods such as chlps and cheezies., It is 1nterest-'
1ng to note that Dalry Milk was more.popular than Wunderbar durlng the

pre-test period, but the popularlty was reversed in the post-test perlod

ThlS was no doubt partly due to the heavy TV advert1s1ng that Wunderbar

" received durlng the fall and w1nter months.

Another reason why P and ¥D snack foods may have been chosen is
the fact that these foods were 1ntroduced to the students as "treatgs",

Sweets and other “Junk foods“* are the type of food ‘used predominantly

*

‘foods which are high in calories~and very low in nutrients

{
|
1
i
|
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as gifts, rewards, treats and tokens of affectlon. In a study of pre-
school children in England reviewed by Barlc et al. (182), it was
found that 98% of the chlldren received sweets from thelr mothers for

these reasons. Excludlng those children from the sample whose mothers

considered them to be too young to be glven sweets 1n this way, 91% of
the remalnder received sweets from their grandparents, 82% were brought

sweets-by thelr fathers and 87% of the children received gifts of sweets

from their relatives, friends,vneighbours etc, [Perhaps the children in’

this study perceived "treats" as meanlng the opportunlty to select .a

sweet snack food or other ”Junk foods";

If theppresent study was repeated, the simulated snack act1v1ty
~ could p0381bly be 1mproved by hav1ng a greater variety of snack food
items prov1ded at the school canteen free of charge at. noon, recess and
after school. The teacher in charge could record all ch01ces and explaln
that the foods were donated by companles for advert1s1ng reasons, The
studerits probably would not ass001ate the food. records, educational
-programme and this act1v1ty and thus the llkellhood of a "treat" or
"reward“ connotation would be decreased |

It is apparent from the results of the post knowledge test that

the chlldren in the NuDent Muncher and Basic Groups knew that chocolate
bars were bad for thelr teeth and that potato chlps and cheez corn were

not nutrltlous foods. However this did not prevent them from selectlng

these_foods. Perhaps a hlghly palatable foodstuff which a child knows
“he will enJoy has more 1mmedlate satlsfactlon than selectlng a food that
‘w1ll not promote cavities. The task‘for nutritionists is to encourage,
food_companies to develop nutrltlous, non—carlogenlc snack foods that

taste "great" and that can be ea31ly obtained from corner stores at a

prlce whlch is comparable to other snack foods.
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VL. SUMMARY OF RESULTS AND CONCLUSIONS

A summary of the results of the variables assessed in this study

.are presented in TABLE 34. In making concludlng remarks about the

' results, the. hypotheses (Sectlon III B) will be used as an outllne It

: should be ‘kept in mlnd that the evaluation was concerned with ounly the
grade 5 students in Portage la Prairie and thus the conclus1ons can not

be generallzed to the populatlon.

Flrst HypotheSlS‘ All children who receive a nutrltlon and dental health

(%

_ educatlonal programme w111 1mprove their knowledge aboutlnutrltlgn_and -

dental-health;

It was found that students-who received the NuDent‘ Muncher and
‘ Bas1c Educatlonal Programmes s1én1f1cantly 1ncreased their knowledge
test scores after educatlon.‘_Ihe Control Group, Whiéh received no
»educational'programme,-demonstrated no significant.change in knowledge
_test scores. | |

" First Conclusion- Part1c1pat10n in the nutrltlon and dental health

educat10na1 programmes 1mproved the chlldren s knowledge

.Second Hypothe31s'. ALl chlldren who ‘receive a nutrltlon and dental

‘health educatlonal programme will 1ncrease or malntaln the consump tion

of nutrltlous and/or dentally acceptable snack foods.
"It was found that only the students 1n the NuDent Group demonstrated

a 31gn1f1cant dlfference in the quality of snack foods they consumed after

educatlon.- However the NuDent Educatlonal Programme 1mproved the snack-
ing behav1our of only 38.5% of the students Its success was greatly
attrlbuted to the preventlve effect it had on the students who already

consumed good snacks, Re1nforc1ng good food practlces is a p031t1ve '
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effect of education.

- Second Conclusions Although the students who recelved the educat10na1

programmes 1ncreased their cognltlve learning much more than did the
.students who were in the Control Group, they dld not_improve the quality
of snack foods they consumed dramatically;’ This finding reinforces the
comments made by Travers in 1963 (183) that we do not always do what we
know is best for us.
The ultlmate goal of educatlon 1s‘to change behav1our in the

"des1red directions', | In health educatlon the paradlgm--knowledge
: before attitudes’ before behav1oural changes--has been one of creatlng
cognltlwe dissonance" w1th1n the person s mlnd so that he.will soon
change his behav1our 8§80 as to be cons1stent with the 1nformat10n he
 knows and the attitude he holds (184) The assumed role'of education

in behaviour change has been to give the process a “push" to initiate

the 1nformat10n gathering process which w111 _then produce some attltude
shifts and flnally 1nduce behav1oura1 modlflcatlon ~ For example, a model
of smoklng educatlon would predlct that (1) the accumulation of infor-
mation on the negative effects of smoklng would come to be belie?edb _; _V s
varyiné degrees,_by the smoker; (2) he>would reéevaluate smoking as an
activity, viewing the event as somethlng assoc1ated prlmarlly with "bad":
or "unfavourable" health consequences rather than -as one assoc1ated with
""good" or "favourable" consequenceS' and (3) notlng the 1nc0n31stency
.'between his attitudes that he developed from what he knows about smoklngv
‘and the fact that he still. smokes, he will change his behaviour to bring
his behaviour more in line with his attitudes; that'is, quit smoking.
‘However, people still smoke. Similarly, people commonly belleve that sweets

ol”rlch

fare not good for their teeth and that saturated fats and cholester

i
i
i
|
i
!
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foods are associated w1th obesity and’ heart}dlsease but'they still eat
these foods Accordlng to Swanson (184) the relatlonshlps between
knowledge, attitudes and behavrmaral dumge are not as 51mple nor as'v
con51stent‘as we have often assumed.

Clearly? knowledge is a necessary, but not neCessarily sufficient,
factor in behavioural change, A person must not only know'certain |
information, but also believe in its usefulness, and the morebimmediate
the usefulness, vthe better (185). Accordlng to Kegeles (186) , in order
.for ‘an 1nd1v1dual to take a voluntary health actlon, ‘he must- '(l) feel
susceptlble_to the.lllness or dlsease (2) believe that the affllctlon
Awould have serlous.consequences, and (3) feel that the need to take such
-actlon is more important than a varlety of other things he mlght do.

In addltlon for a d1etary health action to occur,‘the person must feel
he has some control over his diet (160).. This involves either the ability
to purchase des1rable foods or the ablllty to 1nfluence ‘the famlly s

food buyer.

Third Hypothesis: - All chlldren who recelve a nutrltlon and dentalkhealth
educational programme. wlll decrease the frequency w1th which they consume
"sucrose contalnlng.snack foods between meals

In contrast to the unde31rable results. of the qualltatlve snack
food consumptlon data, it was found that all students who recelved an
educatlonal programme decreased the frequency with whlch they consumed
sucrose—foods during snack perlods. The Control Group did not demon-
strate a significant change in elther the number of sucrose exposures
or sucrose ratlos.‘ It appearsbthat it is more reallstlc to encourage
chlldren to cut down on the number of separate occasions that they eat

sweet foods between meals than to tell them to eliminate sweet snacks




.. health educatlonal programme will increase or malntaln the selectlon of
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- completely or to con81der the nutritional value of every snack food they
eat, Perhaps the students found it too confu51ng or frustratlng to
concern themselves with both the nutrient and sugar content of snack

f60ds.

Third Conclusion: Part1c1patlon in the nutrition and dental health

educatlonal programmes resulted in a decrease in the frequency of sucrose

vvconsumptlon between meals.,

Fourth Hypothesis: All children who receive a nutrition and dental

nutrltlonally and/or dentally acceptable snack foods,

| It was found that the students in each of the four study groups did
not improve the quallty of the snack foods they selected in the s1mulated
’snack act1v1ty. Although the students who recelved .the - educatlonal
programmes knew that chocolate bars were bad for thelr teeth and that
potato chlps.and cheez corn were not nutritious foods they still selected
these foods, Th1s result also relnforces the comment of Travers (183) -
that we do not always do what we know is best for us.

‘ Fourth Conclusion- The educatlonal programmes were not effectlve in

improving the nutrltlonal and dental health quallty of snack foods which

the students selected in a 51mu1ated s1tuat10n.

Flfth Hypothesis: * The degree to whichjthe_major educational resources

in each educational programme requires the active involvement of the

children will be positively related to-their.knOWIedge about nutrition

and dental health.
The comparative results of the knowledge test. scores of the three
educatlonal groups suggested a trend in Whlch educatlonal resources that-

1nvolve' active part1c1patlon of the students (puppets and com1c/act1v1ty




",'1-.05
books) are more llkely to improve knowledge than those resources which
requlre only passive 1nvolvement (fllms) However, .it was also found
that one class who did not have the use of addltlonal resources, and
whose teacher was very "keed’ on the subject matter improved its know-
'»ledge to the same degree.as the classes who used puppets and comic/

activity books

Fifth Conclusion: The more‘that resource materials actively involve
students 1n a nutrrtlon and dental health educatlonal programme the
more likely the students knowledge will improve, lHowever, a_highly
motivated teaeher may change students' knowledge Without the aid of

expensive resources,

Sixth Hypothesis:  The degree to which the major educational resources
in each educational programme requires the active involvement of the

'children will be positively related to their consumption of nutritionally

i

. and/or dentally acceptable snack foods. '
| The puppets and comic/activity book which actively 1nvolved the
students were the most effective resources since only thebNuDent Group
-_.demonstrated a significant ohange in the consumptlon of snack foods after
‘edueatlon. However the significance of this effect was: attrlbuted to
- the fact that more students in the NuDent‘Group'maintained good7habits
and fewer students changed in negative direction than in the other groups,
Given more tlme the NuDent Programme may have had a greater 1mpact on
changlng‘a greater number of students who had poor consumptlon hablts.

- Further research is required to validate thls speculation.

Slxth Conc1u31on- Thevmore that resource materials actively involve
students in a nutrltlon and dental health educat10na1 programme the more

11ke1y it is that students w111 maintain the consumptlon of nutrltlonally

j
i
|
|
|
|
B
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and/or ‘dentally acceptable snack foods.

Seventh'Hypothesis: The degree to which the major educationalrresources
" in each educational programme requiresvthe active involvement of the
children will be inversely related to the frequency with which they

consume sucroSe—containing snack foods between meals.
—sume

The comparative results showed that there was no dlfference in the
effect of the three educatlonal programmes in decreasing the frequency

of sucrose consumptlon.

Seventh Conclusion: The addition of a resource Whlch passively 1nvolves

students (film) or the addltlon of resources Whlch actlvely 1nvolve

' students (puppets com1c/act1v1ty books) had no dlfferentlal effect in
motlvatlng the students to decrease the frequency Wlth which they consume

sucrose-foods between meals, - . : : ' C R

Eighth-Hypothesis:' The degree to whlch the major educatlonal resources' ' '_ : |
1n each educat10na1 programme requires the active 1nvolvement of the |
children will be p051t1vely related to their selectlon of nutrltlonallyv‘- '
'and/or dentally acceptable snack foods.

It was found that all three educatlonal programmes were ineffective

in motlvatlng the students to change the quallty of the snack foods they

Eighth Conclusion: ° Nelther the resources whlch requlred active 1nvolve—

ment (puppets, comlc/act1v1ty books)nor the resources whlch required

pass1ve 1nvolvement (film) . of the students in the learning process- improved

the selection of nutritionally and/or dentally acceptable snack foods.

Overall ‘this 1nvest1gat10n suggests that the success or fallure of
'an educatlonal programme depends- on the personalltles involved and. the o S

»methods and reSources used Educatlonal resources Wthh focus on student

part1c1patlon rather than those which rely on p3331ve 1nvolvement
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are more likely:to'be effective in 1mprov1ng knowledge and. motlvatlng,f,"
chlldren to change their dietary behav1our.

However, regardless of the educational resources used to promote

. good snacking habitsAin this study, the results 1nd1cate that the educa-

tional programmes,.in themselves could be 1mproved Perhaps the pro-

grammes may be more successful in changlng consumptlon behav1our if they

are run for longer than a one—month period and if time is allowed»for

follow—up and reinforcement, If the teachers cannot devote ‘more time

to the programme it would be adv1sab1e to concentrate on only one . message

that is, sucrose and dental -caries, 1nstead of confounding'the-issue With
the nutrltlonal value of foods. : | o |

Furthermore, attention should be directed to increasing oarental
1nvolvement 1n nutrltlon and. dental health educatlonal programmes since

a child's practlces and hablts are 1nf1uenced con31derably by the hablts

'attltudes and knowledge of hlS parents. In a flve-year study reported

by Llnn,inf1976 (187) in Wthh 147 mothers, fathers or grandmothers in

-snacking on sweet food 1ncreased the chance of decay. Furthermore, Baric

charge of chlldren, 3 through 11 years of age, were interviewed abouth
the chlld's oral hyglene hablts,'lt was found that there was little con-
cern - about the contrlbutlon to. decay made by the frequent consumptlon

of sugar—contalnlng foods. Only 1% of the respondents knew that frequent

(182) reported that parents generally have the attltude that deciduous
teeth of chlldren are characterlzed by thelr 1mpermanence and therefore

dormt .require careful attentlon because the child w111 lose them even-

'tually. It is dlsheartenlng that during the period when the Chlld is

- expected ‘to acquire routlnesg ‘habits and attitudes, which will influence

hfs life's”behaviour‘related to dental health, that the general expectationg
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. dental health should be started during primary socialization (182).

1f we want to reduce the rlsk of 1ung cancer in the populatlon in

c1garettes and who have not. developed pos1t1ve attitudes to c1garette
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-concerning,hls teeth are that they are of'a'transient nature and

that everythlng will be better when the permanent teeth are acqulred
The American Dental Assoc1at10n 12) reported that dental health educa-'
tlonal programmes conducted under the sponsorship of parent-teacher

associations have been effective, in many cases, in 1nform1ng parents of

the basic facts of dental health and the importance of preventlon. In

vaddltlon the school could keep parents informed of the obJectlves and -

activities of the dental health programme through bulletihs and meetlngs

s0 that the parents understand the programme and, in turn, - cooperate

more effectlvely with the school;.

Ideally, the establishment of routines relevant to preventive

Prevention'should start before a poor. habit is acquired. For example, o » |

general, the aim of health educatlon should be to prevent people from

taklng up the habit of smoklng c1garettes. The target populatlon will -

'thus include the age groups who have not mzrtei _to experlment with

smoklng. With respect to nutrition and dental health,’ educatlon should

c01nc1de Wlth the establlshment of dletary habits Whlch w1ll greatly
lnfluence future patterns of sugar consumption. Health educators should ‘
ake certaln not to miss this sensitive per1od in a child's llfe

.Furthermoré, both parents should be made‘aware_of their important

role as the socializing'agentsbthrough educational programmes in family

planning clinics, prenatal classes and_well-baby‘clinics. The role of .

.school teachers, then, should be to provide the students with the know-

.1edge which is necessaryrfor a rational explanation of behaviour.' With
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respect to nutrition and dental health in partlcular parénts should
teach the1r children proper dletary and dental hablts durlng the early
h s001allzat10n perlod, and the school, through the prov151on of knowledge,

should relnforce the pos1t1ve behaviours established during early child-

hood in the home.
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Letter to Pérents of Grade 5 Children
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THE UNIVERSITY OF MANITOBA

:FAQMTYOFHOMEHDNQWCS'
_WINNIPEG, CANADA R3T 2n2
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TELEPHONE 204 4749901 . - v : ' DEPARTMENT OF FOODS AND NUTRITION

September 29, 1976

Dear Parents,

_ As a graduate student with the Department of
Foods and Nutrition at the University of Manitoba, I am
currently invdlved in a research project on nutrition and

dental health education. I am especially interested in the

effect that various educational resources will have on
chi]dren's-snacking behaviour. Research has shown that ‘it
Cis the-frequency of sugar consumption that is the major v
dietary cause of tooth decay. It is hoped that the educa-
tion programme will reinforce those children who are al-
ready selecting nutritious snacks that are not harmful to
their teeth, and will motivate other children to select:
such snacks in preference to sugary foods that are low in

- A research project of this nature is greatly
- needed as very 1ittle effort has been exerted in the area
of evaluation ofvboth'nutrition'and dental health education
in the schools. It is hoped that with your child's assis-
tance, this study. will provide more information in this
area. . . :

o The ‘purpose of this'1etter.is both‘to‘ihform g
~ you that such a study will be taking place in all the schools

in Portage Ta Prairie and to ask your permission to allow

. your child to participate in this project. The project is

~not harmful in any way, indeed it will provide an enjoyable
. -educational experience for your child. - - : :

- - The study will run from October 12th to
December 13th. Your child will be required to keep a
‘record of the food he or she eatS'on-October‘]Bth, T14th,

- 15th and 16th and then again on December Ist, 2nd, 3rd, and
4th. Your child will also be asked to fill out a knowledge

"-'Aquestionnaire_aboyt nutrition and dental health. In the

meantime your child will Tearn about diet, oral hygiene and

the prevention of tooth decay with the use of puppets,_comic

books, films, games and various other activities.

University Centennial Year

- 1877 1977
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Ca2-

Yours sincerely,

Z'Helen Hale :
Graﬂuate student

. -_-..._____—-——-——,_—_———_,____-—--_———___-—--——--—..—--._.__-‘———__.

Name of child

School

T do consent

I,do not consent -




Nutrition aﬁdvDehtal Health,Knowledge Test

137

- APPENDIX G

i
i
i
i
{
1
f
i




PLEASE PRINT
YOUR NAME

(First Name) (Last Name) -

-YOUR AGE BOY

o TODAY'S DATE
CIRL '

" sCHOOL GRADE

. Hello!

Would_you pleasé help me with these questions about food and the
care of your -teeth. Please answer ALL questions., This 18 not s test. ‘There
-will be no grades. - Thank you. ‘

. Helen

138




PART 1
1. Which
“blank’
, ‘ R 2. Which
blank

Most foods belong to one of four food groups:

a)

b

c)
d)

of the following foods belong to the

Milk and Dairy Products
Meat
Fruits and Vegetables

Breads and Cereals

beside the foodsthat belongs to the Milk Group.

Of the following foods belong to the
beside the foods that belong to the Meat CGroup..

Buttermilk
Mayonnaise
Cﬂeddar cheese
‘Iée cream
Fish

Yogurt

Butter

Cream soups
Milk puddingsv

Cottage cheese

Roascvbeef
Peanﬁtsi
Yoguft
Eggs
Liver
Fish
Butter
Chickeﬁ
Hamburger
Hot dog . °
Gravy

Pork and beans

Milk Group?

Meat Group?

Put an (X) in the

Put an (X) in the

139
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“ 4,

.

. Potatoes

Chilt .

Turnip

Lemon

Celery
- Yogurt

Spinach

___ Grapes
— ﬁuffins
Banana
Raising
Cheesge
Ca;rotaA

Which of the following foods belong tO'tﬂe Breads and Cereals Group?
Put an (X) in the blank beside the foods that belong to the Breads and

. "Cereals Group.

Ricg

Corn flakes
Strawberries
Muffing
Pancagés
Corn

‘R}e bread
Ogtmeal
Peas
Spaghetti
Macaroni

‘Raisins

140
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PART II

INSTRUCTIONS :

——— Y

After each question there are several choices for the answer. Put .
an (X) in the blank beside the ONE right answer. 1If you don't know the angwer
put an (X) beside "don't know". Please answer ALL questions. :

Here i# an example:

Winnipeg is tﬁe capital eity 6f what province? |

. .. 1. Alberta

- 2>.> Quebee
_‘(__ 3. ﬁanitoba
— &QvOntériQ'

5. Don't know

QUESTIONS:
1. Which ONE of the food groups gives you the moét caleium?
1. Meat Group '

2. Milk Group

3. Breads and Cereals Group

4. Fruits and Vegetables Group

‘5. Don't know

2. . Food that‘helps cause cavities 1g?
' 1. Raw -

' 2. SugaryA '

3. Spoiled
—— 4. Overcooked
. 3. Don't know

3.7.A substance which helps to protect teeth against decay is?

_' 1. Salt

—— . 2. Flouride

_—.. 3. Chlorine
: 6 -Sugar

5. Don't know

141
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4. ‘Which ONE of the following helps build strong muscles and helps repair

your body cells?

1. Fat

2. Carbohydrate

w
.

Calcium
4. Protein

5. Don't know

.

5. What does a hbalanced diet" mean?

. . . - : 1. Balancing the fat, sugar and protein 86 each is the same.

2. Eating just as much solid food as drink.

3. Balancing calories and nutrients from the four ‘food groups.
4. Counting up the calories in each and every food.

5. Don't know ' ' . i o o . i

6. As a snack food potato chips are:
1. Nutritious and good for your teeth.

‘ g ' 2. Nutritfous and bad for your teeth.

3. Good for your. teeth but not nutritious.

I
i
|

&, Bad for your.teeth and not nutritious.

5. Doa't know

: ) . 7. Which ONE of the following is the major mineral you need for healthy teeth
; : ’ o i . and bones? . - L : L

1. Iron
2, Cdlcium
3. Magnesium

4. Iodine

S. Don't know

:8. Which ONE of the following groupg of foods makes up a Ealanced meal?
- 1. Mi1lk and pancakes ‘
2. Tdna—lettuce sandwich and milk

3. Fish and chips

»‘6. Eggs and fruit‘juice

5. Don't . know
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5. To be healthy your body néeds how many helpings from the Meat Group
each day? ’ . ’

1. 1 helping each day

2. 2 helpings each day
3.3 helpingsleach day
4.‘4 helpings each day
5. None » -

6.,D6n't know

10. What is the main component in plaque?

1. Bacteria

2._V1ruses
" '3. Food

4, Calculus

5. Don't know

i
;
i
§

11, If a friend asked for your advice on how to prevent cavities which
would you suggest? . : .

i
§
i
‘

" 1. Snack on fruits and vegetables
2. Drink milkshakes instead of sbft drinks
3. Buy a new toothbrush every month

4. Eat 1icorice 1nstgad of carméls

5. Don't know

12. .Vhich ONE of the following foods is the best sogrce_ofjprbtein?
1. Potatées

2. Chicken

3. Corn‘

4. Banana

5.‘Don't know

13. Vitamin A is needed by yoﬁr body because?

1. It builds and keeps your teeth and bones strong

2. It helps build your blood

3. It is the chief source of energy to your body’

4. It keeps your eyes healthy

5. Don't know




14. Here 1s what Sally had for lunch today:

15.

16.

17.

18.

Cheeseburger on a bun

Peaches

Does Sally need anything extra to make her lunch hdve helpings from each
of the four food groups?

Carbohydrate

1 a

1.

1.

of

1.
2.
3

4,

5

2.

‘Yeg - a heiping from the Fruits and Vegetables Group
Yes -~ a helping from the Meat Group
Y;s = a helping from the M{lk Group
No - already has helpings from all four fo?d groups

Don't know

A brown thick layer

A sticky almost colourless film

A greenish stain

A collection cf food

Don't know.

“the follcwing is the MOST nutritious snack food? -
Peanuts. .
Poﬁato Ehips r
Popéorh

Pop

Don't know

‘is needed by your‘bbﬁy because?

it_byilds ghd kéeps four teeth and bones strong"
It helps build yo{;z blood )

It is the chief source of ‘energy to your body .

It keeps your eyes Heaithy

‘Don’t know

cavity develops in a tooth, how should it be treated?

1. Have the tooth filied

2.

3,

4.

5.

Kéep the tooth completely clean
Use agpirin when the toéth hurts
Drink milk until the tooth heals

‘Donft know
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19. Plaque can be removed effectively by?
1. Eating an apple

2. Flossing and brushing

3. Using a mouthwash

4. Rinsing with water

5. Don't know

20. . Whi¢h ONE of the following foods is ‘the best source of calcium?

't. Liver

2. White bread

3. Beets

4.'Cheese

5. Don't know

21. To be healthy how many helpings of food does yoyr body need from the
Fruits and Vegetables Group each day? :

1

1 helping each day

i
1
i
i

2. 2 helpings eachbday

3. 3 helpings each day
4, 4 helpings eachvday
i ' ' ‘ ) o 5. None ‘ v
o ___ 6. Don't know } h L : L » . T j:
22, As‘a snagkvfoo& ice cream 1s:
w— 1. Nutritious gnd good for yoﬁr teeth

2. Nutfitioés and bad for your teeth -

- 3. Good for your teeth but rot nutritious

4.:Bad for your teeth and not nutritious

5. Don't know

23. To help prevent tooth decay plaque shou1§ be removed?
1. After meals and before bed

2. Only by the dentist

. 3. Whenever the teeth feel funny

4, At least once a week -

5. Don't know




24, Which ONE

25. Which ONE

of

-8~

the following foods 1s NOT a good

. Fish

Baked beans
Eggs

Spinach

. Don't know

protein. food?

the following helps build red blood cells?

Protein

Caiéium

- Iron

Vitamin A

Don't know

26 When sugar is presemt the blaque bacteria on your teeth produce?

1.

2.

3.

&y

5.

Enzymés

Jﬁices
AAcia

Mold

Don't know

27. As a snack food sunflower seeds are?

1. Nutritious and good for your teeth

N

© 3.

&

's.

Nutritious and bad for your teeth

Good for your teeth but not nutritious

Bad for your teéch and ‘not nutrit

Don't know -

28. If you needed more Vitamin A and Vitamin C in
would you need to eat more of?

1.

T2

3.
4.
5.

Milk and dairy products
vFruits and vegetaﬁles
Meat and fish

Breads and cercals

Don't know

{ous

your diet which food group
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29.

30.

31.

- 32,

33.

147

To be healthy your body needs how many helpings from the Breads and’ Cereals
Group each day? _ o

Which ONE

When does

Which ONE

pl

‘1.

20

-« 1 helping each day

. Childi

. Don't know

.2,helpings each day
3 helpings each day
A helpings each day
ANone

Don't know

the follwﬁing foodsidoea NOT belong in the Maat Gnoug?

Mushrooms

‘Fish
Pork and beans

Don't know

aque form on teeth?
1f sweets are eaten
All the time '
Once a day

After each meal

Don't know

the :ollowiqs grOUps qf foods mages'gp a balanced meél?
Turkey, steak and fish .

Hamburger and pop

Potatoes, oatméél, bread and bananas

_Fish, bread, carrots and milk -

Which ONE'of the following foods provides mostly calories and very few
other nutrients? ’

1.

S 2.

.3

4.,
5.

Apple

'Peanut‘buttEr

Tce éream
Licorice

Don't know
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34, You have been given a piece of chocolate cake. If you are coicerned about
preventing cavities when would be the best time to eat the cake?

1. At morning recess for a snack
2, With your -noon meal -
3. At afternoon recess for a snack

4. After school for a snack

5. Don't know

35.° Spaghetti, macaroni, crackers and noodles belong to Vhich_fobd group?

1. Milk ctoup

N

+» Fruits and Vegéetables Group

3. Meat Group

4. Breads and Cereals Group

5. Don't know

36. Which ONE of the.following is_the MOST IMPORTANT facto? in the cadse

’ of tooth decay? : .
___:'l;vThe amount of sﬁgar you eat

2. The number of times.you eat the sugarv foods

3. The 8tiékiness of the sugary food that you eat

4. The amount of coffee you drink

5. Don't know

-37. Which ONE of the following foods IS a good source of iron?
' 1. M '

2. Roast beef

3. Orange juice

4. Lettuce

5.. Don't know.

'38.  Which ONE of the following foods does NOT contain hidden sugar?
1. Chocolate milk

2

Raisins
3. Popcorn

Vanilla pudding

o
;

5. Don't know

!
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39. Carmels are more harmful than pop to your teeth because?

1. They have more sugar

2. They are sticky.and cling to your teeth
3. They have more calories '
-4, They make 1eqs piaque

5. Don't know

40. Here 18 a set of sentences which tells how‘cavitiesvhappgn:

a) Acid attacks the enamel on your teeth -

'.b) Plaque builds up on your teeth

c) You eat a'candy bar

d) Some bacioria in plaque make acid

" Which is the right order for the sentences above to tell a story about
how tooth decay happens? . ) '

1. a), b), o), &) |
‘ S2.b), e, d), a) ) _ é
L S . e, b, 8 ' : | : . f
' : 4 d), o), b), a) o | ‘ :

|
i
s

5. Don't know




APPENDIX D

.Three!Day Eood,Record Form
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MY DIET DIARY

 Instructions for keeping a Diet Diary:

Please record everzthiﬁg &ou eat or drink on ——
Eat as you ordinarily dd - juét remember to‘write down-eve;zthing you eat'or driﬁk

List the foodvoridrink in the order eaten, If nothlng is eaten, write the word nothing,
Indicate the tlme you begin' any meal or between~meal eéating.

Use a segarate lEEE for each food or drink.

Draw a c1rc1e around the foods you eat together.

Ind1cate the klnd of food eg. canned peaches, baked potato fried,chicken,'raw“carrots.

Indicate additions to food - in cooking or at the table: butter, sugar, cream, etc,

DON'T FORGET to bring your Diet Diary back to school every morning!
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-SAMPLE OF ONE DAY'S DIET DIARY I

Navee: _JQhL

Sm.+h i DATE: b_)pd _ O('-Fober 13 /??g

TIME - ' FOOD OR DRINK

MEAL ) .
' ﬁ)reak{:QS+ 7530_ A.m /Qun deq with mm
' : / Icun apple nJr.Vd( ‘J
\ slicen u)hﬂ-c 4oon+' f
Tghj)nmu ,/
Betineen = 1Oao am_ /l cp m;\k \ - o

2 Crnkxe,o

Meal Enting
J

"'l\'Zo_o Am.-" (J\ Cnnkuep\

Lunch

-Nb‘-%h.’r\o - o b

*3)0'\"; Qoﬁae,f o +0_Lke‘,‘4his ‘back 4o school ., o
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. ) Page 2
me: Jane. Snidh DATE: h)cd O(’ulo‘mr 13,1924
MEAL : . TIME L — FOOD OR’ DRINK
Deteen- . gapom U ns pokario —%
Meal Feding : . ( 4 bzﬂj—f e T ‘
»])_(v\r\e,r' - o em / pock chop AN

mnnhed {)04’&404.45 \

_as WOIth by dter
lmmcp apple Pie. . o |
c,uo rhocnlai& milk

.

Evening S",/O'@ o %20 -em, /l can - (\D\a, _ N
Reloes Bod | 1 &2 chacolate dou ok
earing |_alass ovanae rink
. _*_) : oo o -
;,——"‘-’_‘———_-—\5\“‘-~\\

1030 Om_ /I (i L. ,onz_zn \
( | . Can pnkb )

\_\ -
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MY DIET DIARY
- "NAME:

2
o

:

MEAL

- _Breakfq st

TIME FOOD OR DRINK

:Be:!'u_)een -
If_\&ql Eaff'l'nj

kLunv(‘ h

o ¥ Donnt Forge?r 4o Hake +his back +o Schoo ./




MEAL . TIME

?age 2
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FOOD OR DRINK

—P)P'h.)em-

_E_‘ie.lunn "/oe

Cefors (ed

—ading
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TIME PLAN

Teacher'Wngshop ~ October 6th, 6:30-9:3Q p.m.

Tuesdéy, October 12th:

Study begins: A lady from the University of Manitoba is
. ' doing a survey on the kinds of foods boys
and girls your age eat in the fall 'and you
have been selected to participate in her
‘study. Lady tells class- how to keep a
" Diet Diary (4-day food record) for Wed.,
Oct. 13th, Thurs., Oct. 14th, Friday, Oct.
15th and Sat., Oct. 16th (will take approx-
imately % hour). She.will hand out -the
Food Record Forms for Wednesday, Oct. 13th
-and Thursday, Oct. 14th at this time. The
‘student is to return a diet record to class
every morning. 'Stress this with your stu-
dents. ' : o : ‘

Thursday, 0ct§bér'l4th;:'

Lady collects food records for Wed., Oct.
13th first thing in the morning and checks
them ‘over in another room. If she has any
questions about the diet records she will
speak individually to the particular stu-
~dent involved. If any of the students for-.
get their diet records at home they -can ‘
get them at noon or else the lady will have

~to. give the student a private dietary inter-
view. She will hand out the Food Record

" Form for Friday, October 15th at this time.

i
i
|
¢
{
1
J
i
i
|
I
i
i
i

' Friday, October 15th:

Lady collects food records for Thursday,
October 1l4th first thing in the morning

and checks them-over etce'tera, as before.
She will hand out the Food Record Form

for Saturday, October 16th at this time

and reminds the ‘students that they have 2 -
record forms to bring in on Monday morning
ie., Friday's and Saturday's. :

Monday, Oct9ber.18th:

' lLédyﬁéollects food records3for'0dtobér_15th
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~and 16th, first'thing.in the-mofniqg, and
checks them over as before. ‘ '

When she is finished she tells the class
that in gratitude for their participation
in her survey she would like to give them
a TREAT. She shows them the selection of
TREATS that are available and hands out
the tokens for the students to fill out

quietly aﬁdiindependently.

TREAT TOKEN

Name:

My Treat Choice:

Lo S -~ She stresses that all the treats are worth .

Lo - ' the same amount of money and that she needs.
their tokens as she has to go out .and buy
all the treats. o : .

-The lady will then write a master sheet of
- all the students' choices and give a copy
"to the teacher. The treats will be pro-
vided on Tuesday, October 19th, at the end
of the ‘day and the teacher will be able to
hand out the treats according to her list.

. Wednesday, October 27th: 7Queétibnnaire_Distribution'

. Nutritionists will COme-toxschool and leave
questionnaires at the Principal's office
-in the morning and pick them up at the end
of the day. = ' - : ' '

‘Monday, November lst:,“Educatipqal»Progfamme begins,

Wednesday,vNOQember 24th: Educational Prdgramme ends;
TUQsday,vNOVemBer.SOth:
. | Lady from University of Manitoba is-deing

"another dietary survey on the kinds of
foods boys and girls your age eat in the
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winter.

~Lady tells class again how to keep a Diet
Diary (4-day food record) for Wed., Dec.
lst, Thurs., Dec. 2nd, Friday, Dec. 3rd
and Sat., Dec. 4th (will take approximately
% hour). She will hand out the Food Record
. Forms for Wed., Dec. 1st and Thurs., Dec.
2nd at this time. The student is to return
a diet record to class every morning. o
Stress this with your students.

Thursday, Decemher 2nd:

+ Lady collects food recotds for Wed., Dec.
1st first thing in the morning and checks
them over in another room. If she has any -
questions about the diet records she will - '

~-speak indiyidually to the particular stu-
dent involved. If any of the students
forget their diet records at home they can
get them at noon or else the lady will
have to. give the student a private dietary
interview. She will hand out the Food '
Record Form for Friday, Dec. 3rd at this
time. - s o

i
H

Friday, December 3rd:-

~ Lady collects food records for Thurs., Dec. '
" 2nd first thing in the morning and checks .
them over etcetera, as before.. She will
hand out the Food Record Form for Sat., ey
~Dec. 4th at this time and reminds the stu- N R
~dents that they have 2 record forms to Y
bring in on Monday morning 'ie., Friday's ’ R
‘and Saturday's. o S Coe

Monday, Decembef'6th:

Lady collects food records for Dec. 3rd
4th first thing in the morning and checks
them over etcetera, ‘as before.

When she is finished she tells the class
that again in gratitude for their partic-
ipation in her survey she would like to
‘give ‘them a TREAT. 'Proceeds as for SIMU-
LATED SNACK SELECTION ACITIVITY as beforev

Monday; Décémber 13th: Questionnaire‘Distr?bution

| Nutritionist will come to school and leaVe:




159

questionnaires at Princi?al's office in
the morning and pick them up at the end
of the day, ‘

END OF STUDY.

|
f
|
|
|
|
f
i
i
|
!
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APPENDIX F

‘An Example of'Snaék.FOOd Cléssifiﬁafion(
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" - MY DIET DIARY
g, DwRiect lod :

| MEAL TIME

_ ' : “FOOD _OR | DRINK. : .
Breakfoet m . //x‘.uQ, tia mét& n@_
i Alrz{ .('ud-d/p

'm, LD JEAAAWA F
\ | m.uAm ’f_tuwt /

| B@.hua&d-— | @ Ciamo Loddog )

‘_LUY\'C h @ .' f\i Rw/rud' huﬂ‘cn M/m&u_mA
L e - . ’/ L

 ¥Dort forger 4o taxe Fhs Baor Io School /
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- o ' ' Page 2
NAME: Su.bae.c-l-, &'IOHL Dore: 7AMO-A’O,W/»7~.£Z’/,Q/74,

, MEAL . IIME L ' ———_FO0D OR DRItk
Ret Deer - A3y vt
. \ ' !
\ [74

.

/ et

‘ Ey ent Dﬁ ' f[;zg . (\‘fOB? 2 @Cdﬂzu,(‘ e]u[ft/ [44’4/@1//';\,;

| , | 4D -3
{fo dMIAUl:uQM«U»M//;, SAo.ck D - [

-.ﬁ!&&Mdmﬁod‘apg/«a AL P A rdy)‘f ol _ /V175 - 9o
v v

L
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APPENDIX @G

Statistical Tables and Proéedﬁres _

|

i
i
§
[
H
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TABLE T

ANOVA of Pre-Test Knowledge Test Scores of the 8 Classes

Source of Variation . df = Ss..... . MS . . . F

Among Classes 7 408.73  58.39 - 1.47
- o ' : o o n.s. _ o
Within Classes 205 8118.99  39.60 - . A : L




Percentage of Students in Each

TABLE II

Study Group that

Consumed

165

"Good" and "Poor" Snack Foods in the Pre-Test Period
: - i Quality df Snéck Food Consumed._
STUDY GROUP | Good T Poor 1] TOTAL
7 7 %
NUDENT 28,2 (I1) 71.8 (28) 100 (39)
MUNCHER 28.6 (12) 71.4 (30) 100 (42).
BASIC - 28,6 (8)  71.4 (20) 100 (28)
CONTROL 24.1  (7) 75.9 (22) | 100 (29)
- TOTAL 29.0 (40) 71.0 (98) 100 (138) .-
, . _
X = 0,230 S df = 3 n.s,

,
i
L.
!
!
y’
|
!
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TABLE IITI
Hypothetical O'rdéringl of Proportions of. Students in Each

Study Group Who Maintained the Consumption of "Good"
‘ Snack Foods in the Post-Test Period

STUDY GROUP. TOTAL NUMBER WHO MAINTAINED PROPORTION WHO o
N GOOD SNACK FOODS -~ MAINTAINED GOOD
' 'SNACK FOODS

i_NUpENT , 39 _  f' 9 ,- | 231 (=py)
. MUNGHER 42 rA s 119 (=p,)
‘ BAéIC 28 1A ' - 2 - Lont (=p3) _ |
. CONTROL 29 2  .‘_ U169 (=p4) .g
' | o e
7 |
!
L ' o~ : B . K . S 5 -
e L W, (pe-p) = 5313 ¢ 0w peos
4 | ¢,: 0.5525 . o

1Analyz'ed‘byBartholomew"s- Test (154) fof qualitatively
- ordered proportions. e . : L
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- TABLE TV
Comparisonl of the Ranks of Between-Meal BHDay'Total Number

of Sucrose Exposures of Each Student Across the 4 Study
: : - Groups in the Pre-Test Period : '

. STUDY GROUP Sum of Sucrose Exposure Ranks .

' NUDENT (N=41) ' o '3102.50
MUNCHER (N=42) . 3207.50
BASIC (N=31) g S 2356.50

CONTROL (N=32) .+ 2064.00

lCombared,using the Kruskal Wallis Test (155) with the - 5{
formula corrected for ties: » S : ' o
7 B i R S S
A/6V+/) Ly My B ' - : B - |
v ~my . ' : . I : o
H = SRS i AR L .
=i - S

‘ 3 . . | S
where T = t”=t (when t is the number ofttledgobservatlons 
R in a tied group of scores) :

N

number of observations in all k samples
together S o :

‘H = 1.8494 3 df n.s.
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TABLE V
”Comparisonl'oﬁ the Ranks of the Sucrose Ratios of Each Student

- Across the 4 Study Groups in the Pre-Test Period

STUDY GROUP . _ Sum of Sucrose Ratio Ranks

- NUDENT (N=41) - 1 2768.00
MUNCHER (N=42) SR 3342.00
 BASIC (N=31) - - 2311.50

CONTROL. (N=32) o B} : 2306.50 -

Ho= 1.5274° 3 gf " n.s.

;Compafed ﬁsing‘thg'Kfuskal Wallis Test: (155)

-
L
|

|

!

i

i
I
I
i
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PROCEDURE T
Comparison of the 4 Study Groups in the Amount of Change.ln
' the Number of Sucrose Exposures on the Bas1s of Ranks

(Jonckheere s Test)

PROCEDURE for Jonckheere s Dlstrlbutlon—Free,Test for
Ordered Alternatlves' :

'_HO NUDENT= ‘MUNCHER = BASIC = CONTROL in the amount of change
NUDENT 2 MUNCHER > BASIC,Z CONTROL in the amount of
change where at 1east one of - the 1nequa11t1es is striet.

m.
i)
i

1. Compute k(k-1) Mann-Whitney U Counts

-2
2 R(x)

3
]

|
H
i
|
!
i
i
i
i
i
i
i
[
i

LU = T-n(n+1)
2. Compute : ' C f
ja k) . I = 4377.00 |

3. ﬂarge'Sample‘Apprdximation

|
i
j
|
H
|
L
;
i

g6 )

I-E (1) {15(/\/2(.2}\”33 Zm (2%‘3\] 7.2}

J%

i

[var (J)J Y

= 1.42 . p<o;78. n.s.n (z 45=1.65).




