Journal of A thd Pr_vcﬁolagy
Val. 43, No.

Ro57-/7
CONTRAST AND CONVERGENCE EFFECTS IN
RATINGS OF FOODS“*

JOE KAMENETZEY

Quartermaster Food and Container Institute for the Armed Forces

A major requirement in establishing the ac-
ceptability of foods for military use is that of
taste-testing. The major purposes of these
tests are to evaluate samples submitted by
food processors intending to bid on procure-
ment contracts, to determine the effects on
preference of certain processing variables, and
to assess the degrees of liking for new foods.

In connection with this service function, a
considerable amount of criterion and meth-
odological research on affective evaluations
has been in progress for several years. For
the most part, the rationale for the specific
problems investigated has been based on em-
pirical and practical considerations, and the
results have proved useful in improving the
reliability and interpretability of taste-test
data. However, it was felt that increasing
emphasis on theory will lead to greater inte-
gration of findings and will facilitate applica-
tions of methodological research.

A simple model was developed as a starting
point. The research strategy was to set forth
tentative and perhaps over-simplified assump-
tions based largely on observations of the test-
ing process and subsequent results, to derive
and test hypotheses, and to revise the model
accordingly. The brodder implications of the
assumptions and results will be discussed
later,

Assumptions
1. An individual eva]uatmg a g:ven food

item in terms of like and dislike bases his
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judgment on the presence or absence of sev-
eral characteristics of the food.

2. Characteristics of foods are of two types:
negative and positive. For any food, charac-
teristics of both types are likely to be present.

3. {a) Noticing the absence of a positive
characteristic will result in a lower preference
rating for the food.

(b) Noticing the presence of a negative
characteristic will result in a lower preference
rating for the food. .

4. (@) When the positive characteristics of
a good quality food (a “good”} predominate,
the presence of seme of the negative charac-
teristics is not noticed or taken into consid-
eration.

(b} When the negative characteristics of
a poor quality food {a “poor”) predeminate,
the presence of seme of the positive charac-
teristics is not noticed or taken into considera-
tion.

5. {g) Presentation of a “poor” increases
an individual’s awareness of the presence of
some of the same negative characteristics in
a “good_ll

{b) Presentation of a “good” increases

‘an indjvidval's awareness of the absence of
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some of the same positive characteristics in
a KKPOO!.")

6. {¢)} As successive samples of a “poor”
are served, forgetting the absence of some
positive characteristics taKes place.

{6) As successive samples of 2 “good”
are served, forgetting the presence of some
negotive characteristics takes place.

Ezperimental Implications

It can be shown that the above assump-
tions lead to the following predictions.

- 1. A “poor” will be rated lower when pre-
ceded by a “good” than when it is preceded
by another “poor.” Consequently, the dif-
ference in mean preferences between a “good”
and “peoor” should be larger when the ratings
of the “poor” are obtained after a “good”
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than after another “poor.” This effect is
called contrast.

2. A “good” will be rated lower when pre-
ceded by a “poor” than when it is preceded

_ by another “geod.” Thus, the difference in

mean preferences between a “good” and
“poor” should be smaller when the ratings of
the “good” are obtained after a “poor” than
after another “good.” This effect is ecalled
convergence. :

3. Preference will increase with successive
servings of the same guality, provided no op-
posite quality intervenes.

Method

Tour independent replications of the experi-
ment were conducted on four separate days
between August, 1957, and January, 1958.

Foods —

The food tested in the first two replications was a
cherry beverage made from a concentrated liguid
base. The food tested in the second two replications
was a beef broth prepared from a granulated base.
On the basis of resuits from previous taste tests,
“good quality” lots of each food were stlected,
“Poor quality” samples of each food were prepared
as follows: For the cherry beverage on the first rep-

Table 1

Orders of Presentation and Qualities Presented
for Four Treatments

Order of Presentation

Treatment Fivst Second Third Fourth
1 Good Poor Good Poar
2 Poor Poor Poor Good
3 Good Good Good Foor
4 Poor Good Poor Goed

lication, 44 ml. of vinegar and 55 g. of caifeine were
added to the standard ingredients of 570 g. of sugar,
4500 ml. of water, 2nd 95 ml. of beverage base. On
the second replication, adulterating ingredients were
134 g “liguid smoke” and 10.8 mi. vinegar. For
the beef broth on both replications, the powder was
partially burned, thereby producing a definite acrid

taste. Since the burning could not be precisely con-’

trolled, the tastes of the “poors” on the two repli-
cations were not identical, The holding and serving
temperatures of the beverage was 50° ¥., and of the
broth, 100° F.

Judges

The judges (Os) were randomly drawn from a

larger poal of about 700 divilian and military, both

Table 2 )
Treatment Means for Ezch Replications®

Ordqt of Presentation
Treatment Replication © Fist Second “Third Fourth
1 t 7.3 {G) 34 P 73(G). 39 (B}
2 6.3 LY 7.0 2.5
3 7.5 34 7.5 31
4 7.2 35 6.1 42
2 1 3.5 (P) 42 (P) 51(p), . 69(G)
2 45 63 6.5 64
3 4.6 52 5.2 70
4 6.7 6.1 59 L 55
4
3 1 6.8 (G) 69 (G)_ 6.7 (G) 33 (P)
2 7.4 6.8 6.9 19.
3 1.9 74 73 41
4 7.1 69 63 32
1 1 36(P) 61 (G) 3.3 (P} 6.5 {G)
2 37 6.7 38 6.8
3 38 19 : 19 6.8
4 60 6.5 42 6l

= A high rating signifies a high preference. .
8 G R P represent “Good” and *Poor,” respectively.
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Table 3
Analyses of Variance of Preference Ratings®
First Second Therd Fourth
Replication Replication Heplication Replicaton
(Cherry Beverage)  (Cherry Beverage) (Beef Broth) (Beef Broth)
Source of Mean Mean Mean Mean
Variation df Square # Square F Square r Square r
1. Poar, 2nd -
(Treatments 1vs. 2)* 1 3.2000 54.4500 <01 16.2000 <.03¢ 33.8000 <.01*
2. Gaed, 2nd
{Treatments3vs. 4) 1 3.2000 D500 1.2500 L8000
3. Poor, st & 3rd . . )
{Treatments2vs.4)> 1 7.2250 * 306250 <.0% 24.0250 <05 [4.4000
4. Good, st & 3rd
(Treatments 1 vs. 3)* 1 3.0250 6250 A000 9000
5. 1st & 2nd
vs. 3rd & 4th 1 9000 1000 <054 8.1000 <054 400000 < 019
6. Ist & 3rd
vs. 2nd & 4th 1 3.6000 22,5000 <.014 2.5000 40.0000 <.01¢
7. Ist & 4th ’
vs. 2nd & 3rd 13 5000° 324000 <014 3.0250 Q
8. Good vs. poor 3 366.0250 <.01= 3249000 < 01° 462.4000 <01 96,1000 < .01
9, Good, 4th
(Treatments 2 vs. 4)» 1 8000 8000 .2000 1.8000
10. Poor, 4th
(Treatments1vs. 3> 1 1.8000 1.8000 5.0000 5.000
11. Good vs. poor, ’
1st & 2nd. vs.
3rd & 4th 1 22508 2.5000 0250 1.6000
12, Good vi. poat,
st & 3rd vs.
2ad & 4th 1 8250 81000 <.05¢ .2250 851000 < .05¢
13. Good vs. poor,
st & 4tk vs.
~ 2nd & 3rd i 3.0250 289000 <.01¢ 0 A000
14. Poor, Ist & 3=d;
- Ist & dth vs. - )
* 2nd & 3rd 1 90250 <.0l 9.0250 <.01¢ 5.6250 <C.05° 2.5000
15. Good, 1st & 3rd;
Ist & 4th vs. . .
Ind & 3rd 1 0250 1.2250 4000 16000
16, Judge .
(within groups) 36 6.1361 4,7903 4.9292 5.1472
17. Judge-treatment
{within groups) 108 1.4546 1.5106 1.6495 1.8306
18. Total 159

* Ordical values refer to position of sam

. £} Py Dlﬂ
% Evaluated against judge (withix groupsh. In all other comparisons, judge-treatment (within groups) interaction is the

<ITor term.

* One-tailed cest.
4 Two-tailed test.




" 50 Joe Kamencizhky

male and female, employees who regularly partici-
pate in taste tests. Departures from randomness oc-
curred when some were absent or were otherwise
not available on the days the tests were conducted.
Separate sclections of 40 Os were made for each of
the four replications,

Procedure

Each group of 40 s was randomly assigned to
one of four treatmenis that differed in the order in
which the different qualities were presented and the
pumber of each quality rated, The nature of the
treatments is summarized in Table 1.

Each O sat in a semienclosed testing booth, Two-
ounce samples in coded cups or glasses were pre-
sented one at a time through a turntable in a wall
separating the booth from the kitchen. @ draak as
much or as little as he wanted of each sample, rated
the product on a nine-point scale described elsewhere
(Peryam & Pilgrim, 1957), and rinsed his mouth
ad libitum with charcoal-filtered distilled water. The
time between the rating of one sample ard the pres-
entation of the next was 45 seconds.

On the first replication, the O's, after rating the
third and fourth sataples, were asked to list the posi-
tive and negative characteristics of each sample.
Their lack of ability to so verbalize led to the de-
cision to discontinue these questions on the Iater
replications.

Results

The preference means of each treatment on
each replication are given in Table 2. An
analysis of variance of the preference ratings
was performed for each replication separately,
and the results of these analyses are presented
in Table 3. In each case the ratings of the
“poors” were clearly lower than the ratings of
the “goods” (Source of variation No. 8).

Contrast Effects

Inspection of Table 2 reveals that in every
replication, the average rtating of “poor” in
the second- position was lower when it was
preceded hy a “good” than when it was pre-
ceded by another “poor™ {Source of variation
No, 1}. Three of the four differences were
significant at either the .05 or .OI level. Since
the combined probability (Wilkinson, 1951)
is less than .001, it is concluded that contrast
effects have been demonstrated.

Convergence Effccts

Tables 2 and 3 {fail to show any consistent
or significant {Source of variation No. 2)
difference in the ratings of the “goods” re-
gardless of whether 3 “poor” or “good” pre-

ceded. The prediction regarding convergence.

effects was not confirmed.

Effect of Successive Presentations

It was predicted that as the “poors” are
successively presented, the ratings would in-
crease, but would not increase if a “goed”
intervenes. This means that the algebraic
difference between the third and first samples
should be greater for those in Treatment 2
than for those in Treatment 4. The compari-
son of Source of vatiation No. 14 with the
judge-treatment interaction constitutes the
appropriate test of this prediction. Signifi-
cant differences at the .05 or .01 levels were
attained for three replications; for the re-
maining replication, the results were in the
expected  direction though rot significant.
The combined prebability is less than .001.
The hypothesis may be considered confirmed.

It was also.predicted that as the “goods”
are successively served, the ratings would in-
crease, but would not incréase if a “poor” in-
tervenes. Similar to the preceding predic-
tion, the algebraic difference between the
third and first samples should be greater for
Treatment 3 than for Treatment 1. How-
ever, when Source of Variation No. 15 was
tested against the judge-treatment interaction,
no significant effects emerged. Inspection of
Table 2 shows that the differences were not
always in the expected direction. Hence,
there is no support for the hypothesis.

Other Tests of Significance

The significance of Source of Variation No.
5 shows that the later samples are preferred
more than the earlier ones. However, this
and other significant sources of variation are
of only incidental interest here and will not
be further discussed.

Discussion \

Both predictions concerning changes in
preference for the “poors” were substantiated,
and both predictions involving changes in
preference for the “goods™ were not. In fact,

_the ratings of the “goods” remained almost =

invariant regardless of the nature or number
of samples preceding them. It is possible that
the “goods” were so good that the negative
characteristics, present to a marked degree in
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the “poors,” were completely absent or below
threshold. Indeed, on the first replication,
Os were unable to specily enyihing negative
about the “good.” Absence of negative char-
acteristics makes Assumptions 3(e), S(a},
6(b}, and part of Assumption ? inapplicable.
Obviously, definitive results could be ob-
tained only with the accompaniment of an
independent assessment of the presence and
absence of both positive and negative charac-
teristics. However, present methods for de-
termining these characteristics are not satis-
factory, primarily because judges are unable
reliably and independently ‘to describe their
introspective experiences. Currently, research
is being considered on pychometric multivari-
ate methods for inferring these characteristics
without resort to verbalizations by the judges.®
Because the positive and negative charac-
teristics were not independently established,
this experitment cannot be considered to be a
crucial test of the validity of the assumptions.
Apart from the consideration that develop-
ment of metheds for assessing these charac-
teristics will enable a rigorous test of the as-
sumptions, tentative retention of the assump-
tions set forth here should prove useful.
Fitst, it is advocated that the following ad-
ditional assumption be added: Presentation of
a “poor” increases an individual’s awareness
of the presence of positive characteristics in
2 “good,” ie., the individual doesn'’t appreci-

. ate the excellence of a “good” until the ab-

sence of the positive characteristics in the
“poor” makes him cognizant of their presence
in 3 “good.”

. When there is no independent determina-
tion of the individual’s perception of the pres-
ence of positive and negative characteristics,
inclusion of this assumption would preclude
derivation of certain predictions, such as the
ones regarding convergence effects in the pres-
ent experiment. On the other hand, even
when there is no independent determination,
predictions of more complex phenomena can
be made.

Consider, for example, four types of an or-
ange soda pop: carbonated, slight off-flavor;

3 Impetus for this line of psychometric research
was given by results of certain preference tests
wherein departures from the postulates of order

(transitivity and asymmetry) were evident among
diffevent samples of the szme product.

carbonated, marked off-Havor; noncarbon-
ated, slight off-flavor; noncarbonated, marked
off-flavor. If it is independently demon-
strated that most people prefer the carbon-
ated beverage over the noncarbonated one
and that the slight off-flavor beverage is pre-
ferred to the marked ofi-flaver one, it can be
shown that at least seven predictions are de-
ducible. Tor example, it would be predicted
that a carbonated, slight off-flavor sample
will tend further to depress the ratings of a
carbonated, marked off-flavor sample that fol-
lows it; and 2 noncarbonated, marked oiff-
fidvor sample should have the opposite effect.
Testing of these predictions is contemplated,

Another reason for at least tentatively re-
taining the previous assumptions is that they
focus attention and may provide answers to
problems facing manufacturers of consumer
goods. Consider the case, for example of a
manufacturer of a hi-& component whick is

well liked by its users. Suppose, also, that he’

is considering adding to his line an improved
component, which, because of its extra cost, i3
not expected to be bought by as many people.
The question arises: Will the new component
cause a decreased preference level for the
older one with a consequent reduction in sales
for it, or will the effect be mainly one of in-
creased liking for the new and no change in
liking for the old?

Similatly, when those who have had pleas-
ant experiences with such optional automobiie
equipment as automatic tramsmissions and
power brakes are in the market for a new car,
their preference level for autos without these
accessories may decline, while their preference
levels for autos with these remain consiant.
If level of preference is related to willingness
to buy and if such a decline in preference ac-
curs, then those who are able to afford just
the basic auto might rather forego ifs pur-
chase or buy a used one with these extras.

Thus, in many cases where contrast effects
appear, it is important to determine whether
preference for the “good” rises or whether
preference for the “poor’ declines. To the
extent the model is able to predict which—
the “good” or the “poor”—is responsible for
the increased or decreased differences in pref-
erence, its bearing on marketing problems in-
creases.
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Summary

A set of assumptions was made that led to
the hypothesis that preference ratings for poor
quality food will be lower when preceded by
a good quality food than when preceded by
another poor quality item (contrast effects).
It was also hypothesized that preference for
a good quality food will be higher when pre-
ceded by another good quality item than
when preceded by a poor quality product
(convergence effects). The other predictions
were that preference will increase with suc-
cessive presentations of the same quality item,
provided no opposite quality intervenes, The

predictions concerning preference for the poor
quality foods were clearly confirmed, but
those involving the good quality feods were
not substantiated. Experimental and prac-
tical implications of the assumptions and re-
sults are discussed.

Received May 1, 1958,
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