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Abstract : .

L4 Ed

Despite the w:.despread use in nutrition education “of a nutritional. guide ,
v
describing the Bas:.c Four Food Groups, previous studies suggest that

L4

children lack the ooncepts assumed in use of the gulde. This study, exainmed
:hildren's oonceptions, about nutrients and the dimensions’ underly.ingﬂtheir
classifications of foods into groups. Children aged 5 to 11 (59 girls ahd
56 boys) placed 71 foods into groups by whatever crlterla they wished. The
bases of these classifications were reoor{:lec}, as were the chlldren S answers
to questions about nutrients and their responses in tasks‘}assesslng
oognitive developmental level. A cluster analysis of the classification
data yielded four majo;: gz:‘oups of foods,~but differenoes from the Basic Four )
included presence o’f (a sweets group., Multidimensiorgal sca’lilflg“ analysis
revealed cammon underl—ying dimensions of sweet vs. non-sweet foods and nieal
entrees Vs. drlnks and breakfast foods, suggesting, that perceptual,
fon§tional, and physical properties, of foods influenced food classifications
By children regardless of ‘“cognitlve developmental leyel. ‘ However, only
“concrete operational” children were ihfluenced b’y dimensions involving

; 7
degree of proéessing of foods and orign:_n of foods in plants or animals.

1

" Understanding of nutrients improved with cognitive developmental level, but

generally poor understanding was evident. The results highlight the need to
design Thealth education currlcula that are‘\ appropriate to (students'
cognitive developr\ental _ jevels .and to their naturally occurring
conceptualizations. Psychologists may contribute to this effort by
detailing cognitive and motivational determinants of eating behavior, in

relation to models of commnicaticn effectiveness and self-regulation of

& \ >

behavior . - \
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Spontaneous Classification of Foods by Children

, at Varying Cognltlve Develcpxrental Levels .

LI >

Nutrition educators have frequently noted” that nutrition education,

should, be conducted | ;m a ‘manner to be understood and effectively acted upon®

to bring about desn.rable eating practloes (Natlonal Conference on Nutrition

Education, 1980; White -House Conference ‘on Food, Nutrit'ion and Health,‘

1970)% Accordingly, nutriticnists have through the decades des:.gned for

public .educaticn varJ.ous food guides which "oonvert the- professional S

K

scientific knowledge of food conpos:.tlon and nutrlent ‘requlrements for

health into a practlcal plan for selectlon by those w:.thout tralm.ng in

nutrition” (Pemunqton, 1977, p. 53). The Basic Four or_the Four Food

Groups, which is the guide curfer}tly used wit}_) all age groups, is especially '

Popular with children inasmuch  as it. provides relatively specific
1nstructlons assumed to be understandable to children. Thus in a review of

nutrition education xesearch studles and currlcula used in the past decade,

. Contento (1981) found that- the majorlty were based ‘on teaching about the

Four Food Groups. vet, as Light and Cronm (1981) note, "there is no recotd

in' the nutrition 11terature of scientifically designed studies. to test the

L

usablllty aspects of any food guide," and "technically accurate food guides

£ail if,they cannot be understood, remenbered, and effectively used by their

intended audien%es" (p. 59). ’
© * N ] B
There is same evidence that suggests that children may have difficulty

understanding a classification system that places foods into groups largely

on the basis of their nutrient composition as is the case with the Bas:.c,

Four system. For exanple, in ‘this system meat, beans and nuts are placed'

Pas
\
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J_nto the same groups, based on their high prote:.n content, and, orange , juJ':ce

and ;potato chips are placed into the same group because they are derlved

~ fram fruits and vegetables whitch are grouped together because of their hich
,c'oncentratlons of essentlal vitamins and minerals. In addition, several .. .
studies suggest that children do not relate nutrients to food and its, 'eff,ect

on the body. In one study with children 5 to 11 years of age (Contento, o
1981) the youngest viewed foods as unchanged in the body. Sllghtly older '
chlldren viewed foods as undergo:mg sofme changes in phys:.ca;. fo‘rm<(e.g. Jto
small\partlcles) but only a few of the oldest children démonstrated an
understandlng that food brought about its effects on t;ue pody through
camponents of food --, called nutrients. In a similar lvein, the younger *

T " children had difficulty understandlng that such terms as "sugr" and -

"yitamins" -- temms they were familiar with —= were components of o ood"

Nagy (1953) and Gellert (1962) found very simildr beliefs about. the fate, arfd .
effect of food in the body among children of the same age group. All three .

researchers 1nterpre’fed their results J_n Plagetlan terms as result:Lng frcm

the limitations in’ understanding imposed, by c:hlldren s cognitive

- - . i

B deve10pmental level. ’ .
4

Because chlldren may have dJ.ffJ.culty understanding a° nutrient-based

‘_\

food classification system, research is needed’on the bases children do .
« <

indeed use -to classify foods. ThlS information could be used to develop

teachlng strategies and food guides that are more effectlve for chlldren.

A\ -
\ o
- Accordlngly, the present study was designed to investigate (a) the groups

.into which foods are spontaneously classified by children aged 5+to 11, (b)

.the dimensions undérlying classification ! judgments and (c) children's .

L

understanding of nufrients. Because considerable changes in cognitive

C




| - \ o N » : ‘”m 2
' . ' . CHILDREN'S FOOD CIASSIFICATIONS
4 N ) 4

s

.
ar v s

~ .
develo;ment occur. durlng thi's age range, the study also investigates whether

children!s understand:.ngs + and" classlflcatlon systems change Wwith .
— . T ’ 3 )

developmental level. . i . -

. e .
“ Method * s

Sample ’ -
. Participants were children from two urban and three suburban public .
_schools in two: metropolltan centers in the- Amerlcan northeast. » There were

- 115 participants in all -- 59 females and 56 males; 16 blacks, ¢ 20
Spanish-speaking, and 79.vttites. They were mostly m:delc—class with a few

of them fram lower soc:.oeconomlc classes. They ranged 1in age “fram 5 to

<
* '

11-1/2 years. ‘ ¢

Assessment of Cognitive Developimental Level

The participants were classlfled into pre-operational and concrete "

operational stages on the basls of two standard Piagetian tasks: a

’ conservatlon of substance task involving clay balls (Lovell and ogilvie,

1960) and a classification task in whlch the ch,.ld is presented with’
pictures of ducks, birds, am.mals, and non-animals and 1is askad to place

them in groups labeléd "ducks,” “birds," ‘and "animals" (Inhelder and Plaget, : ”
1964). oC:i:u'.ldr.e-:‘n were classified as pre—operatlonal 1f they could‘ not
understand that a clay ball had the same .anoLnat of substance‘when its shape
was changed:an_d if they class}fied o the basis of irrelevant variables and

* could not understand the notion of inclusion of classeﬁ .(Piaget's "stage I"
classification). Children were clascified as concrete operational if they

understood the xotion of conservation of substance and.if they demonstrated ¢

an understanding of the notion of a hierarchy of class:.flcation and . the

quantification of inclusion (there, are other am.mals besJ.des bJ.rds, for

N N »
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example) . Chlldren were designated early concrete reasoners if they were

. ) only partially successful at the class:.FJ.catJ.on task (~P1aget s "stage II")

and were des:.gnated laté concrete reasoners (Plaget s "stage I11") if they 0

”»

. were ‘inmediately " successful and ccmplete-at the task. Frcm these tasks 28 !

childrent (ages 5 thrOUgh 8) demonstrated pre—operatlonal thinking, 38 (ages

0

) 6 through 10) dermonstrated early concrete operational thlnklng and 42 (ages

7 throug‘h 11~1/2) dgnOnstrated a mature classlflcatlon behavmr or fully .

Y
>

-

concrete operational  thought. Because tasks for assessmg formal
1

operational * thought were not used, hcmever, scme of the children

* %

- demonstrating mature - classification abilities may> have been formal

$

reasoners. Coanitive development level was not. assessed for 7 chlldren, SO

) their responses were anitted whenever data were afalyzed spec:.flcally by
? . . ‘ &
* ! cognitive level. | Yo )

Interviews

The interviews on children's food classification systems were conducted

] o

individually, usually in scme unused’room in the ‘given school. The child

was presented with pictures of 7Y foods, 11 of which were mixed foods such

as sandwiches or spaghetti and meat sauce, and the remamder were single .
food items. The ¢hild was then instructed to class:.fy the foods by groups .
that were alike inﬁ'sc':n‘e ‘.way or should be in the same group. The child was
told that this task was not a test, that there were no right or " wrong
ans rers, and ‘that we would not discuss with the teacher or parents what he
. or che did in this session. We emphasized that "we are interested in which i
“ foods you,_ think should be put in the sarne groups and why." The foodst placed
together into groups. were reoorded on tally sheets. The child was then

E

asked why the foods were placed together in that pa,r'tlcular way, and the -

v -

a
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labels the child gave to the groups were recorded ~-- labels such as

"fruits," "sweets," "breakfast foods," or "Junk’ foods." . ’

The food classlflcatlon task was , followed by an interview on the . .
child's understandlng of nutrlents. The child“was asked if s/he had heard °J
of the terms “protei‘ns," vitan.tins " “’arbohydrates””l and "fatsp' and, if so, ® e
to explain what they were. These . technical terms, especially‘

"carbchydrates, " were chosen over more colloquial versions, .because they are

o
the cnes found on focd labels. This portlon of the mterv:.ew was tape

recorded. The tapes were later transcrlbed ard a content’ analysls of the

transcriptlons was carried out. , ) .,

Data Analysis e . ‘ o

The data fram the class1f1catlon task were analyzed in three ways.

-

'

First, a large tally sheet was constructed contalm.ng a. lJ.stJ.ng of all the ) :

food groups created by the 115 children based on the 1labels the chJ.ld.nen

gaye to the groups. 'I‘hesfpercentage of chJ.ldren forming éach of these group.., l

was calculated. The placement into categorles of selected foods of spec:.al "
llnterest to nutrition educatorso was noted - foods such as beans, potato
) ch1ps, ice cream'or eggs. ClassJ.fJ.catJ.on by such properties as shape,

color, or-meals was also noted whenever such systems were used. : i /

Second, the placement of foods ,mto groups was represented in a matrix
in whiche *each row ‘or column represented one of the 71 foods, and each

4

*" element wrthln the matrix 1nd1cated the percentage of chlldren who grouped acA

particular food w1th another food. 1In effect, the matrix encoded ther degree
of slmllarlty of foods to one another, thus permitting use of appropriate
multivariate statistical amalyses. Cluster analysis was performed by the’

BMDP1M program (Dixon & Brown, 1979) using the maximum distance method

7
1
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- were also analyzed.

. demonstrated. . : .

- nutrients.

. reported. For example, a matrix of similarities of foods was calculated .
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('Baker, 1974). Multld.lmensa.onal scaling analys:.s (MDS) was performed by the o,

i

INDSCAL method (Carroll & Chang, 1970). The ratichale for these partlcular

analyses WJ.ll be pz%v:.ded in pleéentatlon of results. - N

-

« The transcriptions‘of chlldren s descrlptlons of the varioug nutrlents )
* The responses ‘were grouped 1nto relatively simple - °

categories according to the level of understanding that appeared to-be .

-

AN . -

4‘ o ‘
All of the above analyses were carried out separately for _children at v

-

each of the three cognJ.tJ.ve developmental levels —— pre—operatlonal \e%ly

concrete operational, and late concrete operational thought —- in order to

“

examine lthe influence of cognitive developmental level ©n the dimeus'ions
1;nderlying children's food classifications and "clan their understanding of
Because the statistical or practj:cal signifiqance of group
differences is, in some instances, diffieult to detérmir_le in these data, -
only the more striking and suggestive findings .of this nature will be =
within each cognitive deVelopmental level and INDééAL analysis included .
ccnparlsons between groups. Due to lJ.mltatJ.dqs cn the nurber of foods that

could be- analyzed by the multlvarlate statlstlcal methods, 44 of the -

oo

orJ.gJ.nal 71 foods were selected for these analyses. The foods retained were

ones that captured the variety of categories ‘and dimensions as ‘”ascertained

s »

fram prellmmary multivariate analyses of the camplete set of food\s.d
Results . .
[ ¢« . "

The mean nurrber of food »grOups formed by the entire sample was 8.7 with

”

a median of 7 5 and a range of 2 to 20. About two thirds (65%) of the

children formed 5-9 groups, and about one thlrd (31%) formed 7-8 groups. |

-
v

T g .
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Food’ Cntegorles as Descrlbed 1_31 Chlldren v

-' - M . .

* ‘ Fram the terms used’by the ch;leren to’ descrlbe their groupmgs, a

: class:.flcatlon scheme was developed Thg.,s scheme is+ shown in Table 1.

s .

T ’

» : o

Insert Table 1 about here °. v -

»
.
2

* .
. ] -»

s Most (100) of the chJ.ldren used trad:tlonal “semantic categorles as. criteri'a

.\

for placmg foods into groups (e.g., frults, breads, vegetables, étc.). -

(28’-47) also used functlonal crlterla (i.e. meals versus snacks) to
- A
s place foods into groups (e.g. dlnner foods, snacks). Criteria denoting

\  evaluations of the nutritional quality of the food items were also used : by
nany, (49). The criteria of taste and texture were, also,used by a sizable

. hunber (39) Sweet items were mcludeg‘ln this category only if the child
actually used the word "sweet" to describe the group (as-” opposed‘to using
words such as dessert or jurk foods to descrlbe them). The criterion of

« food Llikes «or dislikes wals used by only ope child. | It was-’striking that
‘ ,none of the chlldren used nutrient temu.nology in descrlblng the basis for

class:.fylng foods (e.g. "high protein foods") The numbers in Table 1 add\

LY

up to. more than 115 hecause sare d'n.ldren used more than oné ch.terJ.on for

classifying foods.

-

B R

The main categories formed by the children as labeled and reported , to

the }ntegvieyer are shown in Table 2. It can be seen that all the children
[ 4 * LA -

farmed a sweets group; 50% a fruits group; 50% a :vegetable group (only 25%

-

- A

Insert Table 2 about here _ - 3
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formed a comblned frult and vegetable’ group whlle the remalnder cla.,s1f1ed

both fmlts "and vegetables w1th meals)' 48% a drinks group; . 24% a u/an.ry

- e
! A

v group; ang. 208 a breads and grains’ group. - e

had .

» &
»
.

. -
'.’/.‘- l

/
Addltlonal class1f1catlon flndlngs are presented 1n relahoh fto the

. b b. N
traditional Four Food G'roup clasSiLfJ.catJ.on system,, in Table ‘3 C’(u_ldren
‘ . L

were founa to v1olate this class1f1catlon systen :Ln varlous ways, /e~‘§ by »

® . a
-, 7 .

never placmg bedns in the meat group, and never placing pod:ato chrps in-the : .

‘-""» .ot

:

x ' ' . -
- Insert Table 3 about here » ° . v .

d e t

-t .
[N “0 . -

vegetable group but always with pretzels and/or crackers. Milk was

0t

class:.fled with drinks 42% of the tiie, and ice cream qlth sveets J0% of, the
time. %‘rcm these data it appears that sane group designations corresponded
w1th nutritionists’ groupmgs (fIUltS, vegetables and meat) while others dia’
not -(sweets, snacks, beans, and drlnks) " In addition, many jtems (such: as

&

dairy, grains, and potatoes) were am‘Bvlvalently classified under n'xany‘L
)

AN

dlfferent group des1gnatlons

Cluster i\nalysls of Food oupings ’ oo

. | The purpose of the cluster analysis was to identify recurrent: grouplngs

L4

of foods on the basis. of a defined, multivariate data analysis procedure
appl_led to data prev1ously aggregated into a single matrix as des'cribed' in

the Methods section. Results-of the clusterlng procedure were examlned to

»

1dent1fy the nost encanpass:mg grouplngs of foods and the next le\vel ‘of
N 3
’ clusters within those groups. Eight of the latter clusters may be seen in

Table 4: fruits, \egetables, meat, mixed foods, sweet foods, breads and

11

) . 4 .
. CHILDREN'S FOOD CLASSIFICATIQNS
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breakfast foods, d'leese and yoghurt, and drinks. Sawe 6f the clusters- have

) , quite hJ.g’n w1thm-—group Smilarity - fruits hr;:}ze a median smu.larity ibdex
- 's \ of 90 on, a s'cale_'of 1-100; vegetables, medians ‘3&67—81' meat and fish, e

. ,medians"'.‘of. 79-85; and , Sweets arid desserts, 65-67.. ., Ot]'iers had._,lowerj .

'within--group similarity indices =- breads and breakfast foods (excluding

a0 breakfast cereals) medians of 43-64; mixed foods, 45-48; cheese and . -,"
* yoghurt, 43,\ and dr:.nks, 52. These eight subgroups were clustered, 1nto
% four larger _ groups, but they were not the Bas:.c Four Food Groups. As in

B results reported in Table 2, the fruits, vegetables, and meat groups showed -

; the most cor'respondence with the nutritionists' class:.fication system

* Moreover, sweet items, again emerged 85 a distinct group.a' 'I‘he hesita,ncy N
‘shown by children during the interVie.v ‘as to how to class1fy the remaining 1;2\ n
items .—-J;’the grains, breads, dairy, and .drinks -- correspoM..s w1th “the low .

within-group. smu.lgrity indices for these clusters. .

.
e

c - MultixfiimenSiona1 Scaling (MDS) Analys:.s of Food Categories

. The INDSCAL MDS program was used to represent children's food groupings '
. in dimensional fashion. As a consequence of the way the data were
v
P
aggregated before mput to INDSCAL, recurrent placements of foods into the BN

same group are represented by locating foods near one another in the J

] dimenSional space. Conversely, foods placed in different groups are located
- [

at opposing ends’ of dimensions, and examination of these oppos:.tions reveals

) the underlying bases of food class:.fication. Furthermore, as a oonsequence

/ R > - 4
N .

of . aggregating data separately at each cognitive deVelopmental level,

., ~ \ — |
|

- [ 4 |

- < ‘
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_ INDSCAL provided information about differences among the three levels in
- AN

dimensional perceptions of foods.

-

>
To determine the number of dimensions with which to represent the data,

INDSCAL soliitions were obtained allowing one, two, three, four and five

- dimensions, and the Jvariance accounted for" was examined for each solution.

4 s
j _ +The ane—,, WO, three-, four-, and five-dimensional solutions accounted for
> - 45%, 64%n 35%, 81 ‘and 81% of the varlanoe respectively. Because increasing -

jmensions 2 through 4 were included

amounts of ‘variance were expl{ned as d
=

“ . 0
in the scaling solutions (but not with the addition of dimension 5),- the
s <

four-dimensional solution was chosén to represent the data. Figure "1 shows

the positions of the 44 foods on dimensions 1 and 2 of the four-dimensional

INDSCAL solution.

Insert Figure 1 about here

[N
2.

>y

’ Dimension 1 is seen in Flgure 1-to dlst_mgulsh foods such as candy,

Cockies and cakes fram other foods, and is therefore 1nterpreted as a

dimension of sweet versus non—sweet foods. This interptetation accords with

previous findings of this study. As indicated in Table 2, 1002 of the

. children formed a neweets" group, whether labeled as desserts, cakes, candy

or sweets, and 25% ofithe chi%dren specifically jabeled the group as such.

Also, in the cluster analysis shown in Table 3, sweet food items are all

clustered together and form a distinctive group.

-

e
5
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‘Dimension 2 appea&rs to distinguish foods on the basis of their
functions as well as in their physical ‘properties. A shorthand label for

the dimension is meal entrees versus more versatile foods and drinks. The

dimension oorresponds in part with the find.ings given in Table 2, that
25-30% of 'the children classified fpod’s by meal categories (apﬁearingE at the
ottan of the figure) and 41% specifically created a breakfasé foods
category (containing some of the foods at the top left _of the figure).
However, physical properties alsq may underlie this dimension .because drinks
appear at.the tcp extreme of the dn_mensn.@ Fidqure 1 ovecsall provides a
triangular scheme, the po:.nts of the tr:Langle containing (a) drinks and .
.

breakfast foods, (b) meal entrees with meat, and (c) sweet snacks.

Figure 2 shows dnmensa.ons 3 and 4 of the INDSCAL solutiot. Dunensn.on 3

Insert Figure 2 about here

P

appears to distinguish whole, fresh, less processed foods versus coo}ced,

. fa.'
more highly processed foods. This is inferred not only from Figure 2 ut

also from the interview process jtself where perceptually easily
>

recognizable' foods -- vwhich also happen to be-the whole, less processed

ones, such as vegetables, fI.‘U.{tS, and meat —- were the first .groups to be

3

formed The other items were more problematic for children to classify, |
often leading to the prollferatlon of groups and subgroups and amblgun.tles
as to where to place items (e.g. whether to place breakfast cereals w1th

breakfast foods or with cereals and grains). In addition, mixed foods were .

often lumped toJether regardiess of their oconstituents. This dimension also
_appears to include the notiogr of nutritional quality, because the 1less

S— 0 \
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processed foods tend to be . higher in nutritional quality th':lé the more
processed foods tend to be lower in nutriticnal quality. Moreover, the less
processed foods (e.g. fruits, vegetables) consistently had been placed by

children in the "nutritious" categories, and the more processed ones (e.g.

P

twinkies) in the "junk food" category.

Examination of the foods on opposite ends of dimension 4 suggests it is

an animal- versus plant dimension. While it is possible that this

distinction was made because of nutriticnal differences in foods instead of
s

. a simpler distinction in the origin of the food, there is little evidence of

this. Again in Figure 2 overall, a triangular pattern emerges, as &

consequence of the fact that plant-originated foods vary in the degree of

their processing while this is less true of animal foods. -

Influence of Cognitive Deyvelopmental Level on Relative ‘Importance of
%

Dimensions Y

The INDSCAL program provided the additional, information of the extent
to which each of the four dimensions was in evidence in the data from each
cognitive developmental level. Table 5 presents this information, expressed
a8 the sensitivity or weight given by children in each group to each

o

dimension.

Insert Table 5 about here . -

Relative to other groups, pre—cperational children weight dimension 1 -
very highly (0.68), dimension 2 moderately 1'(0.38),, and the xemaihing

dimensions cnly slightly (0.25 for both)s Concrete operational children

give dimension 1 less weight (0.51) than the pre-operaticnal children, and
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they give sim.:i.lar, though ‘less, weight to the remaining three dimensions
(.45, .39, " upa .35, respectively). The weights frome " 1ate
concrete-operational dxiléren differ little from early concrete-operational.
Nevertheless, thefe appears to be a trend toward increasiné weight on the
last two ~dinex;sions with increasing cognitive deveiopment.. While the
(welghts on  dimension 1 dlffer only between pre-operational and concrete
operational children, the welghts on Qimension 2 & not d:Lffer s:.zably
betweenoany of the groﬁps.

Understanding{_) of nutrients

- -

A summary of children's understanding of the terms "proteins,"

wyitamins," "carbchydrates," and "fats” is shown in Table 6: It should be

noted that these are understandmgs as demonstrated in an open—ended :

individual interview settlng. Settings in which cues are provided such as

g -

-

. Insert Table 6 about. here

.1

nutrition knowledge tests with multiple choice : 1tems may yield giifferent
resul:c_s. Clearly, in this setting children demonstrated the most knowledge
about vitamins and the least about carbohydrates. Their descriptions in
general reflected only very simple understandings of nitrients. Proteins
and wtamms were good for you and were often confused with each other, even
by early and late concre:te operational children. As one early ooncrete
operetiorxal child commented, "'prote:fn' is not a noun, you know; it's an
adjective meaning 'goo_d.' That 1is, 'protein' means 'good food.'" When
directly asked, 40% of the pre-operatienal and 158 of the early concrete

cperatichal children stated that vitamins were found in pills cnly. <

"1

" CHILDREN'S FOOD CLASSIFICATIONS

4




Lo . '
Cm‘.:JREN' S FOOD CLASSIFICATIONS

- 15,

Fat< were generally held to be pbad, meking one fat. Most c¢hildren
notgd +hat fats are found in meat, and same mentioned milk.: A few of the

early and laté concrete operational chlldren mentloned that _fats were

I's -
. oM resefve energy Or Wwere needed by the body. Few of the children knew much

about carbohydrates. A few of the late concrete operational children
thoucht it was samething the body needs and thoucht it was associated with

sugar and was bad for you. Two of the . early concrete chlldren s summary
¥ )
caments are revealing and fairly representative: "I have seen these words,

on cereal boxes before but T .do not know what they mean, " and "I have heard

my mom and dad talk about these words but they are too hard tosunderstand.”

e) F ] ’ - Ny )
Discussion

N _Childre‘n's spontaneous classifications of foods, the dimensipns
underlying these classifications and changes in these conceptions with

scogm'.tive development have been described in sare detail. The educational

v 4
implications of these results depend, to same degree, upon their
interpretation in relation to theories of cognitive development and the role

of cognition in the dynamics of eating behavior.

Cognitive Developmental Theory- e g .

The change witlz cognltlve developmental level in . the vrelative
importance of £he four dimensions as the basis of children's class:.flcatlon
judg;nents can be understood in terms of Plaget s developmental theory.
especiaily the classification studies of Inhelder and Piaget (1964) ‘
Acoordmg to these studles, pre—operatlonal chlldren elther use resemblance
sorting — whereby objects that resenble each other are placed together but
different bases may be usged for different groups of objects, or they may use

consistent and exhaustive sorting -— whereby ‘alf” objects are grouped

-

Q . . 1,7
> . .

-
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together ‘an the basig of one attribute but one which is based upon
perception. With those limitation)s and frequent inconsistencies, this is

pre—class:.ficatory behavior. . ; , K
3 .

Children then gradually develop the notion of class and class

inclusion, i-.e.. the inclusion of one class within an enveloping or larger

L
-

class of cojects (A<B<C<D).. “This, is called additive or hierarchical

classification. Children also. develop the ability to carry out multiple

menbership classifying, where an object can be placed into more than one

*

class at oné same time. Pilaget calls this multiplicative classification.

Both kinds of abilities develop sunultaneously, because, acoording to

. “

piaget, 'they express cne and the same generdl operational mode of

organization" (1964, p- 290). ) \
The ag:t': of classifying is a mental operation carried out on cognitive
&
represéntations o‘f "objects and depends on the abstraction and retention of
clear criteriai: Since same kind of° classification is necessary- for
ofganizing‘ experience and is implicit in every judgrent or -inference, the
ability to classify is essential:fo;: inferer;tial or logical thougl:xt. :I‘he
development of the ability to \carry cut true classification is thus a
hallmark of operational thought. We will argue later that these abilities
are necessary both to understand adequately the nutritional information
cammnicated in educatlonai programs and .to act on this information in
acoordance‘with motivations tQ maintain health. '

=

In accordance with Piagetian developmental theory, the pre—operational

children in this study (generally the 5-6 year olds) appeared to classity

foods on the basis of two perceptually concrete features of food -- sweet

taste and 1liquid versus solid form. Associated with the latter dimension

CHIIDREN'S FOOD CLASSIFICATIONS
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was another relatively less abstract basis of classification —- function or °

occasion of eating foods, as meal entrees,versus breakfast foods. The

greater weight placed upon the sweetness dimension recalls Birch's finding .

(1979) that  for preéschool ch:.ldren (3-4 year olds) Ssweetness was a major

salient dimension underlying their preference gudgments. Thosé. and other

- ¥
results fram the present study indicate that sweetness is,a major f\e:a:;ure of

P

food fram preschool through elementary school ages.
'Ihe fact that concrete operational children in this study gave
substantial importance to all four of the dimensions reflects the J.ncreaSing

.0

cognitive abilities of these children, jncluding: abilities to carry out

multiple nembership classification. The nost abstract dimensions, the third

and fourth, appeared to require ' the more advanced cognitive abilities
involved in identifying the ariginal forms of foods prior to processing Or
production. - . - |

A cognitive developmen{al interpretation was also n\ade by Worsley
(1980) in 2 factor analytic study of secondary school and college nutrition
students' perceptions of foods. The nutrition students' ratings of foods n
a series of Dbipolar scales were seen as correspdnding to same degree with
profes sional food grouping systems, although other criteria than nutrient
camposition — were pervasive. Secondary school students specifically
exr‘phasized evaluative criteria (good/bad, fatteningj and preference (1iking)

and this was interpreted as reflecting an adolescent tendency toward

ficjurative or egocentric thought. In a study by Morton (cited "in Worsley,

-

'1080), using multidimensional scaling with 14 foods, same relatively

abstract or "advanced" concepgicns welke evidenced in ratings by adult

laypersons and nutrition students. In particular, "nutritive value" was

s
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jdentified -as me of the four dimensions. Morton's remaining dimensions,

wplace of food in the nenu,","sweet/'savory" and “"color" are, in tWO of these

instances rather like the dimensions of the present study. ~Howevel: neither-,

ther Worsley nor. Morton studies expliCitly agsessed the cognitive
developmental level of their respendents, and neither used as large or
. systematic a sample of foods as the present study In the only prior study
u’sing a broad sampling of food stimuli and 2 grouping task ('Campbell,“Roe &
Eickwort, 1982), data analyses were deSigned for samewhat gifferent purposes
(to investigate futrient intake in relation to dojective and subjective foo;i

grouping s,ystems)‘, and cognitive Jevelopment was not examined in the adult

4

sample. X -

‘ Because oognitive developmental theory has served to’ explain results of
the prosent study, sCme of its further implications deserve oonsideration.
In particular, the theory suggests ‘that many abstract concepts jn nutrition
cannct e learned until sufficient oognitive develognent has occurred.
Indeed, Lawson and Renner (‘1975') found that the WOIe abstract ooncepts in
‘science were better understood by more cognltively advanced students. Thus
nutrition education . curricula for pre—operational children might be most\
effective if pased upon or organized bY concepts denonstrated to be
available to these children, such as sweets versus non-sweets and " meal
entrees  Vversus beverages and breakfast foods. BAs children develop
understandings of class and class incluSion, the.noticn of nutrients could
be introduced, for example, through a discussion of food proeésing and its

effect on the nutrient content of foods. It is important to note that the

present results do not campletely rule out the possibility +hat children at

any of the cognitive developmental levels have the capacity to leamm

-~
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absf.ractly apout nutrients and existing food grouping systems. Perhaps the

“only way to determine whether this capacity exists would be to’ implement

- ' intensive training. to the various cognitive develogrental groups, usikg 2

variet.y .of approaches and evaluating whether understanding of abstract

concepts occurred in all groups. chever, the theoretical and emplrlcal

" observations in this paper suggest that ud'1 attenpts among thee less

developed persons are not likely to be terribly successful. In any case, it

may be much more practical to use naturally occurrmg conceptuala.zatlons _as

the Yasis for instructing students of different levels about health-rélated

“ cdnsequences of food choices,’and the present study revealed major aspects
of ﬂuese conceptualizaticns.

Motivational Analysis and Suggestions for Curriculum Design

Ultimately the purpose of practice and research re.levan.t to health and
nutrition education is to induce healthful behavior in the population.

Drawing upon McGuire's (1969) work on attltude theories and research,

Leventhal and Hirschn\an (1982) described a "step"” m_g;%; of cammnication
that provides a useful perspecti've upon the relation of thé* present research
. to behavioral health (Matarazzo, 1982). \‘The early ‘steps in the model
concern aspects-of-. the message to be ocommnicated and whether it is
received, understood, and remenbered by the audience. The remaiﬁing steps,
concerning accepting the message (w1th attendait attitude change) and
\,‘ changing pehavior, Arequire that the earlier steps have been passed
Previous discussion has detailed dimensions of understanding o,f foods and
has_identified cognitive develoPment as a factor likely to influence whether
'mijssa\ge will be understood and  how they might be designed for better

understandlm{. Thus £from this perspective, successful education would

RN 21 | L
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"enable" benefiCial be‘nav:Lor change (cf. 8Green, Krepter, Deeds, &
partridge, 1980, describing additional "enablirig“ factors) .

The resedrch reviewed by Leventlial and leschman (1982) in relation to.
the step model makes a further pomt, that behav10r change is fac:.litated as

the message tells particular behaviors alat will lead -to the health

advanced children, who are able to understa.nd abstract nutritional concepts, s
need ooncrete' information about particular foods to eat in’ order to satisfy
nutritional and health needs. The use of speocifi'c food guides in nutrition

’ . » 8 L) » o () L)
education 1s 1n accord with this notion. Honeverh to maximize the

effectiveness of the food guide approach, the group menbership of a.ny food

should be readily recognizable, and the goals ‘served by selecting particular

[y ~

4

foods‘ should be clear..

. The- theoretical perspective holding that people draw upon their general
and spec:.fic knowledge in order to accomplish health enhancement goals is

elaborated in self—regulation models of m:)thdt’LCﬂ (Carver & Scheier, 1982;

Leventhal, .Nerenz, & §trauss, 1980). These models express aspects .of

values, knowledge, skills a.n\d other factors- involved - in the process of
adjusting -behavior toO achieVe whatever goals the person may hold. 1In theu
present context, such goals may include illness prevention and health
pramotion, ~perhaps in conbination with effort .minimization, pleasure
maximization, and other' desired outcomes. Indeed; without undue distortion, .
many of the longstandg.i.ng 7113651_5:6}5 health behavior--appear related to this
view, including models concerning particular goals as predictors of behavior
(e.g. , threat reduction and profitable reward/cost outcomes —= Becker, 1974)

Iverson, Kreuter,

or more . general decision-making processes (Kolbe,

»

2 R . 92 N
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Hochbauf, * & Christensen, 1981): The related, traditional persp,ectives) on
fuman motivation (_:e.g. , Lewin, Derbo, Festinger, & Sears, 19214) further draw
out the. distinction in ‘Geterminants oOf behavior, bemeen the goals or ends
toward whlch behav1or is dlrected, and the, learned behav1oral repert01re
that thé person expects will yield the desired outcame.

Psychologists may contribute to the develogrEnt of food guides and

other health education materials by detallmg the notivational and cogmtlve

- urxierpmnlngs of partlcular health behaviors, and sugg@tmg ways of lm}ung

des:.red Sutcomes  with professlonally recomnEnded pehaviors. In JLeventhal
and Hirschman's texms, wIf we are to teach pecple or have people teach
thenselves the + art of prevention OF how to regulate their behavior toward
optimal health goals, we must be able to artlculate‘ mat these goal states
are, specify action sequences that can be used to achleve ~Xhese goals, and
provide apstract labels or justifications for this process (1982, P' 212).
This task clearly requires oontrlbutlons fran several related Fields,
including specializatioﬁs in the relevant health behavior (e.ge: nutrition).
ard oducation, as well as psychology- Ideally the collaboratlve work would
1ntegrate what is knowWn about current pehav1oral pattems and their health
related consequerces with theoretlcal and empirical pases for inducing
.
pehavioral change. In the remainder of this section, we will attempt to
:Lllustrate sane of the @ys in which future.n nutrition educatiom curricula

might 1 mcorporate these p 1nc1p1es and findings fran ’thls study .

precisely how lmks are tO\be made ~‘F.weerr—‘m:\tcomes~-ﬁarid " pehavioral

I

reoomnendatlons may depend on " the cogm.tlve developmental level of the
audience. FoOr example, ‘pecause sweetness appears to be Vvery salient -tO

children, nutrition education could discuss the oonsmrptlon of sweet items

D
~ T
2O .
.
.
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in terms of' their relationship to dental " caries, and poss:.bly, cbesity.
This A strategy seems especially’ important with the pre-operatlonal children
because they placed gre‘atest emphasis on sweetness. The less cariogenic a;ld

s less calorie-dense jtems within the sweets category could be pointed out and
their oonsm?tion encouraged .

As children develop and the ‘meal vs. other foods dimension becomes
more sallent, the oonsumptlon of meals ocould be linked to.its role:'in
growth, body de\/elopment and good health in general. -According. to the
National Food Consumpt:.on Survey (Pao & Mickle, 1980), about‘\t,60-70% of
children of this age snack and snacks coO ntrlbute 20% of +heir daily caloric
intake. The B'ogalusa Heart studyy based on a much smaIler sample ut
1n—depth mterv:.ew:.ng, found that 95% of the children snacked and that these
snacks formed about 34% of thelr d‘:aily 0:'mtake —_ indeed‘,‘ a greater source of
calories than any of the mdlvw.dual meals' (Frank, Berenson, & Webl:er, 1978) .
About 5C3 ate 5 to 9 times a day. and 25% more than 9 times. The remaining
25% ate-fewer than 5 tmes daily. Clearly, then, the nutritional quality of
snacks is of considerable interest. Thus, the contrimtion of snaclss to

-

. health should be discussed in’educational progranms, "and food ‘guidance should
ot only enoourage ‘the oonsximpt:.on of approprlate meal items, but also

as‘snst children to distinguish w‘nlch snacks to eat and which ones ato avoid.
In rutrition education with concrete operational chlldren, for whdm the

djmensions of degree of proc asmg and animal versus plant appear to be.

quite salient, the latter dn.mens:.ons could be lirked with addltlonal health
consequences of eating these dlfferent kinds of ‘foods. In llght of the
increasing knowledge about the relatlonshlp between various dietary

components  and health (American Soc_lety for Clinical bﬁfltrltlon, 1979;

1

-
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National Research Council, 1982) ard the increasing concernjabout the diets

. of children (Dwyer, 1980), nutrition education content should include the

% 0 Y

m:portance of whole foods and minimally processed foods, especially those of

plant origin. Concerns about fat in the djet may also pe introduced at this

A)

_tn_me, because it appears fram our :Lntervs.ivs that chlldren are. able to

identify fat as bemg associated with certain foods such as meat’ and n;'.\.lk,
and because these two food categories are the major contr:.butors to the fat
in diets of children according to Dwyer's (1980) analysis of the HANES data. .
LGN Furthemore, the idea of a balanced diet could be exphasized; with "balance
referring to the ‘appropriate apportignment of amounts in the diet of hlghly
processed and minimally processed foods, plant and animal foods, and hmenal

jtems and snacks. K o ¢

Fooé Guldes ;Ln Nutrltlon E‘ducatJ.on

A food guide is thé major tool used by nutritionists to convert the
lirkages between foods and thelr health effects into useful quidelines about )
how much of what to eat. The Four Food Groups guide was designed 25 .years
ago prn.marlly to ensure that people using it received enough protein and the
major witamins and minerals — the health problems of the tnme This guide
has ocome under ‘considerable criticism in recent years for its fa:.lure to
address t‘ne current diet-related health problems of our populatlon in - light
s of cur.rent dletary pr‘actlces. For example, dental caries are a-prevalent
finding among children in the U. s. (Kelly & Harvey, 1979) dnd -food items
containing sugars age an important part of c‘m.ldren s diets (pao, 1980),
contributing same 25% to total daily caloric intake LCala, Morgah & ' Zabik, *

1981) Rakery products, soft drinks, and milk desserts are the most

A
frequently consumed snacks (Kelly & Harvey, 1979). vet in the current’ Four .

o5
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‘group. That 1s, no spec:.al instructions are provided in this system for a
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Food. Group system, sw7€:t 1tems are e:.ther ) relegated to the‘_ieft-over .
miscellaneous group (e.g. soft dr\lnks, jams), oware subsumed ihto other
groups (for example, Tailk- desserts 1nto dalry grOUp, - or bakery products mto .

the cereals group) where tieyare not dlstmgulshed from other items in, the

class of 1tems that is so oonsplcuous in ch:leren s diets, and 50 prominent

in children's class:.flcatlon judgments in this study N .
Furthermore, Contento s (1981) review of grades K through 6 nutr:.tlon

education indicated that educatlonal programs based on tﬁhe Four Foodkérbups .

generally.are unsuccessful in changing eating behavior. They do -improve

children's ab:.llty vofselect, on paper: _hypcthet:.cal meals based on:thé Four®

Food Groups, but the failure to influence behavi'or suggests that the falls ¢

s@ence of steps and prerequlsltes in the cczmuni,catigns and *~

seif—regulation models are not satJ.st.ed in the traditimal apprvoach. More

pra"nlsn.ng 1s the approach taken in a study by Coate’s, Jeffery‘arxi‘suni‘éard

(1981). Children in grades 4 and 5 .received mstructlon over .12 class © .

’

periods about “Heart Healthy" foods. The first four top:.cs in the .
educatlonal program were presented in terms de51gnatmg occa_s::ons or - ’
functions of- eat:.ng. snacks, breakfast, Tunch and dmner These topics ‘-
oorrespond.wq.th categor:.zations»that the present study suggests would be )
appropriate to pre—operational\ and concrete operat:l.onal children in these
grades. The renainihg two topics, "shopping, how to read 1abe1s and-
" surary -Hfat, sugar, calt, -cholesterol, and the heart" seem\ more *
appropriate to tlhe more oognitively advanc.'ed children. 'Findings
demonstrated., that this approach was successful both in increasing kncd‘ledge a }

and inducing more healthful eating during the per:Lod of evaluation.
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_In conclusicn, the findings of this study suggest that food zguides to
be used with children should take into account not on,iy the cirrent eating
patterns of children, but also ways - to 1link aspects of food to health
.outcanes that are developmentally appropriate and that connect with the
motivations of the learner. LOf the several new guides that have been

suggested in recent years to address more adequately today's nutrlt;onal

issues (e.g., Dodds, 1981° Lachance, 1981; Penm.ngton, 1981). the guide -

@

suggeste8 by Penm.ngton addltlonally appears to také into account mamy of
. the features of food that this study has found areﬁ “salient to children. ’ The
guide, in = outline, is an -inverse: pyramid, which recomuends sparse

jon of sweet items (and fats and alcohol) — located in the apex of

ijverse py;ramid; ‘ moderate consumption of animal foods —— located in the
centdr of the inverse pyramid; and. liberal consumption of plant foods —
located in the base of the inverse pyramid (i.e., on top). BAnimal focds are
subdivided into high and low fat varieties, and plant foods are’ subdivideii
or less on the basis 8f their degree of processing. Pennington
1 eves that the "gu:Lde is simple enough to be understood by children®
(1 1 p- 55) and the findings of the present study suggest that this may be{
0.~ OCbviously, the actual usability of the gulde should be tested with
c}%;dren, and this or other guides should be modified accordingly to utilize
. present and future informatici about children's concepts and hehavior

regarding food. ’ t

(
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Table 1 .
Criteria Used by Children to Classify Foods )
Classes Formed Menders ¢  Frequency
1. Traditional semantic e.g. fruits, meats, 100
categories vegetables, breads,
. candy, desserts and others
5. Functicnal categories T S S 140
breakfast items . 47
lunch items 28
dinner foods - 35
snacks © 29
main course focds . 1
3. Nutritidnal quality . P 49 i
"junk" foods 26
sputritious" foods ' 11
good/bad 9
healthy foods ‘ 2
cavity foods ) 1
4. Taste/texture e e e 38-
sweet Or sugary foods - 29
crunchy/crisp . 3
hard/soft 3
slimy 1
fatty/greasy 1
. cold/hot/wet 1
5. Food unknown Or i
never tasted ° R 18
pinto beans 8
~ peets 5
. bagels 5 .
6. Preference 1ike/dislike . 1
7. Miscellaneous T 7
foods made with milk 1
party foods 1
things that will melt 1
baked things 1
foods that go in the . .
refrigerator 1
foods to eat when it is .
cold outside 1
salty things 1

v

Note. The maximum frequency in each class is 115, and frequencies
add up to more than 115 because children each used more than one

criterion for classifying focds.
I 1
33 ;
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Table 2

Major Food Categories Formed by Children

-

-

Groups formed Percent of children forming
each group
Sweets | 100
All’ &weet items = 1 group ' 70
Two groups: desserts, candy 30
Meat and fish . 770
Meats and fish alone - ’ 34
Meats and fish with stews, sandwiches 36 i
, Fruits ‘ 51 )
. Vegetables ’ ‘ 50
(Fruits and Vegetables together) . : 25
Drinks 48 ]
(Milk in drinks group) ; 36
Dairy ’ 48
Milk, cheeses, yoghurt . 24
Cheeses only (milk, yoghurt in other groups) 24
Breads . 32
‘ -
Grains
Breakfast cereals only (no other grains X
or bread) . ' 19
Starches (rice and noodles) 30
Starches and breakfast cereals 6
reads and grains -~ ; 20
Meals
N Breakfasts ' : 41
" .
Lunches 24
Dinners 30
Snacks 25

Note. Percentages are calculat‘ed over the total sample
of 115 children.
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Table 3 \\
Children's Classifications of Foods of \SRecial Interest
e for their Nutritionel Significance

\\\
FOOD Group designation of food FOOD

. (percent distribution)

L3

Group designation of food -
(percent distribution) — T

Milk, regular, was classified Beans were never classified‘w;th meat

With drinks (0.J., soda) 42

With dairy, various
With meals
Others

30
18

10

Milk, chocolate, was classified

With drinks (0.J., soda)

With \sweets
With dairy
With meals /

v

&

Ice cream was classified
With sweets )
With dairy, various
Others .

Cheese was classified

with meals’

By itself

With dairy, vazious
with "good foods"
Others

Yoghurt was classified

With dairy or cheese
With sweets

With meals

Others

Eggs were classified

With breakfast foods
By itself

With dairy

With meat

With "good foods"
Others

54
19
15
11

70
27
3

38
24
24

33
23
12
32

40
20

12

14

-

l With vegetables
Alone

Potatoes K

With vegetables.
With dinners.
-With grains and starches
By itself
Others

Potato Chipsi

With sweets in "junk"
group

As snacks with other
non-sweet snacks

In grains group

By themselves

“-others

75
25

29

31
19
17
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. ' . Table L ) .
Children's spontaneous food classification groups
obtained from cluster analysis
1]
- @ s 2 k= o
5 g 8 8 ga B ba ° &
o - ' T ®W W g0 ©nH = 0 u
gk oo B © Wed 0@ O W Q o3 O
i &0 D o D e e T DAL o 20 ~u w0
=48 =0 o 0 i - B . - | w~w~miiw«ém
- 2 38 3 0 F OF 5% 83 & 58 we oo = T
‘ =7 =z E g g g g=8° & &°&8°87 a
Fruits 90 29 5 9 5 8 6 5 8 10 8
. /,
; Vegetables 78 +6
Potatoes 81 T 29 14 17 20 2 7 5 9 12 5
Beans *67 , .
R
N g .
Heat 85 s 1% - 33 16 .1 .8 3 4 118
Fish 79 . o
e ————————————— ’
Sandwiches & 36 ]
mixed foods 48 » .9 17 33 32 3 14, 8 13 11 8
Rice & : . )
noodles 45.5 5 20 16 32 4 18 17 13 11 4"
Cakes & -
Desserts 67.5
Candy, ice- 57 8 2 1 3 4 10 9 9 10 .10
) cream,snack 65 . ’
- Breads 64 s 7 8 1 18 10 35 24 16 9
Breakfast |
cereals + 88.5 5 5 6 8 17 9. 35 44 16 13 ?
Waffles & N ' ’
eggs 43\ 8 9 4 13 13 9 24 44 14 13
—_— 21
Cheese & . .
yoghurt 43 N 10 12 11 11 11 10 16 16 14 ~21
————_——'—— N
Milk, 0.J.
& soda 52 i 8 5 6 8 4 10 9 13 13 21
Values in the table are medians on a siimilarity index with a scale of 1 to 100. .
Each value represents the percent of times any two foods were placed in the same
group by respondents. . ’
) I
o \36 J
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f . Table 5 ) . N
Weighting of INDSCAL MDS Dimensions

- by each Cognitive Developmental Group

Dimensions Obtained fram

Cognitive Developmental Level.
“ INDSCAL MDS Analysis
' 1 2 3 4 -
. s =T = N -
pre—operational children .68 3(8 .25 .25
Early concrete-operational .51 .45 .39 .35
children )
| Late concrete-operational .51 .38 . .44 v .41
children ) v f

<
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Table 6

Children's understgndingjof nutrients as obtained
from the open-ended interview ’

* NUTRIENT LEVEL OF UNDERSTANDING
) "Don't Know' "Know" - (% "of subjects) )
" Cognitive (% of Simple More complex descriptions .
developmental subjects) Descriptions -
level | (e.g. good/bad, .
food?sources) T
PROTEIN
Pre-operational 60 22 i 7 keeps you healthy
o
Early concrete 36 39 ) 25 gives energy; helps you
' grow; is a vitamin
Late concréte 37 26 . 37 body needs; gives ﬁealthf
. energy, like vitamin
VITAMINS ‘ ’ "
Pre-operational 0 80 . 20 keeps you healthy; differ-
. ent colors/shapes
Early concrete 0 T4 26 keeps you healthy; have
proteins and iron
Late concrete 0 67 33 keeps you healthy
i y
f .
CARBOHYDRATES , ¥
Pre-operational 100 0 , 0
Early concrete 78 11 N 11 something you drink, sugar;
) put into food-bad
Late concrete 64 14 22 body needs; sugar} stuff
) from grains/cereal
FATS ' :
Pre—operational 40 60 ) 0 -are fat people; bad
Early, concrete = 36 36 28 makes you fat; body needs;
réservé energy
Late concrete 7 60 33 makes yoy fat; body needs;

reserve energy; ''it's a lot
of calories in food"
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