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Abstract

In food acceptance tests, it is typical for respondents to rate a product on overall liking and on a series of product attributes. This

study was designed to determine if the inclusion of attribute questions can alter a respondent’s rating of overall liking. Five groups

of respondents evaluated four variations of a dairy dessert. Each group used a different questionnaire, comprised either of (a) overall

liking only; (b) overall liking plus intensity scales, which asked respondents to rate the strength of 10 sensory characteristics; (c)

overall liking plus attribute liking scales, which asked respondents to rate their liking of appearance, flavor and texture of the

products; (d) overall liking plus just-about-right scales, which asked respondents to indicate whether the level of 10 sensory

characteristics was ‘‘too high’’, ‘‘too low’’, or ‘‘just about right’’; and (e) overall liking plus attribute liking and just-about-right

scales. The inclusion of just-about-right questions on the questionnaire changed the average overall liking ratings of the products,

whereas intensity scales had no such effect. Attribute liking questions also tended to alter overall liking ratings, but to a lesser extent

than just-about-right questions. Several hypotheses concerning the source of these context effects are discussed.

� 2003 Elsevier Ltd. All rights reserved.
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1. Introduction

The objective of most quantitative consumer research

conducted in support of product development is to

determine consumers’ affective reaction to new or revised

products. In such studies, the level of consumer accept-

ability is often assessed by asking consumers to rate how

much they like a product overall, using, for example, the

nine-point hedonic scale (Peryam & Girardot, 1952).
Product developers not only need to know the degree

of overall liking, but also what about a product people

like and dislike, and how these attributes might be

changed to increase acceptability. For this reason,

studies often include, in addition to overall liking,

questions about the product attributes that are likely to

determine the level of overall liking. In tests of food

acceptability, these questions often concern the sensory
properties of the food, such as its aroma, flavor and

texture (Meilgaard, Civille, & Carr, 1991).
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The attribute questions employed in food acceptance
testing usually take one of three forms: (1) attribute

liking questions ask consumers to rate, on a hedonic

scale, how much they like the appearance, flavor or

texture of a product, or like specific sensory character-

istics, such as its color, sweetness, and crunchiness; (2)

intensity rating questions ask respondents to rate the

strength of a sensory attribute, for example, its sweet-

ness, on a scale from ‘‘low’’ to ‘‘high’’; and (3) just-
about-right questions ask respondents to rate whether

the level of a sensory attribute, for example its sweet-

ness, is ‘‘too high’’, ‘‘just right’’ or ‘‘too low’’.

While attribute questions can be useful in identifying

the reasons consumers like or dislike a product, there is

concern that such questions can be a source of bias

(Stone & Sidel, 1993), for example by making certain

product attributes especially salient in the respondent’s
mind (Tourangeau & Rasinski, 1988). The survey design

literature contains many examples of contextual effects

in questionnaire design, due, for example, to question

order (Gross, 1964; Schuman & Presser, 1981; Schwarz

& Sudman, 1992; Sudman & Bradburn, 1982). Question

order has also been found to be influential in product

acceptance and preference tests (Earthy, MacFie, &
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Table 1

Liking, intensity, and just-about-right (JAR) attributes used to con-

struct attribute questions

Attribute liking Intensity or JAR attributes

• Appearance liking

• Flavor liking

• Consistency liking

• Thickness

• Smoothness

• Darkness

• Overall flavor strength

• Dairy flavor strength

• Sweetness

• Thickness in mouth

• Smoothness in mouth

• Creaminess in mouth

• Mouthcoating

Table 2

Scales used for liking (overall liking and attribute liking), intensity, and

just-about-right (JAR) questions

Liking (nine-point) Intensity (nine-point) JAR (five-point)

Like extremely Extremely weak Much too weak

Like very much A little too weak

Like moderately Just about right

Like slightly A little too strong

Neither like nor

dislike

Much too strong

Dislike slightly
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Hedderley, 1997; Ennis, 1993). For this reason, overall

liking, or a similar key measure, is usually asked first, in

advance of the attribute questions.

However, in acceptance tests involving multiple
products, placing the overall liking question first does not

eliminate the potential for bias, although it may mitigate

it. Attribute questions asked about the first product still

have the potential to influence ratings of the products

evaluated subsequently, and thus the concern about

including attribute questions persists, even when overall

liking is the first question asked about each product.

Results of past studies on the effects of different types
of attribute questions have been inconsistent. Mela

(1989) found no effect of a saltiness intensity question on

pleasantness ratings. Similarly, Vickers, Christensen,

Fahrenholtz, and Gengler (1993) showed no effect of

attribute liking and intensity questions on overall liking.

However, Earthy et al. (1997) found that including just-

about-right scales changed overall liking ratings com-

pared to when just-about-right questions were not asked.
The present research was undertaken to compare,

within the same study, the effects of including attribute

liking, intensity, and just-about-right questions on

overall liking.

Dislike moderately

Dislike very much

Dislike extremely Extremely strong

2. Method

2.1. Materials

Four dairy desserts were tested (Products 1–4). The

soft dairy desserts, which are typically served in a cup,

were formulated with varying levels of starch and sugar

and differed in appearance, flavor, and texture.

2.2. Questionnaire designs

Five questionnaire designs were employed, varying in

the type and number of attribute questions included

(overall liking was always the first question asked):

• Overall liking only.

• Overall liking, followed by 10 intensity scales.

• Overall liking, followed by three attribute liking

scales.

• Overall liking, followed by 10 just-about-right scales.

• Overall liking, followed by three attribute liking

scales and 10 just-about-right scales. The combina-

tion of attribute liking and just-about-right scales
on the same ballot was of particular interest because

it occurs frequently in product research applications.

Table 1 lists the attributes included on the question-

naires, and Table 2 depicts the scales used for each

question type. Attribute liking questions were limited to

liking of appearance, flavor and consistency (texture).
The intensity and just-about-right questions probed 10

specific sensory attributes. The attributes used for these

two question types were the same, only the scale differed.

While it would have been possible to ask attribute liking

questions corresponding to the 10 attributes used for the

intensity and just-about-right questions, in practice

attribute liking questions are often restricted to a few,

general terms.

2.3. Procedure

Each respondent evaluated all four dairy desserts

using only one of the questionnaire types. The desserts

were served one at a time, with the serving order bal-

anced across respondents. There was a timed delay of 5

min between servings. Before the first sample, and in

between each of the other samples, respondents had a

bite of unsalted cracker and rinsed with filtered water.

Desserts were served in plastic cups identified by a three
digit code number. The serving size of each dessert was 2

oz. Respondents were tested in groups, and the paper

questionnaires were self-administered.

2.4. Subjects

A total of 832 respondents were recruited from da-

tabases in three US cities, with about 160 respondents

randomly assigned to each of the five questionnaire
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conditions. Respondents ranged in age between 18 and

59, and 70% of respondents were female. All respon-

dents indicated prior to the study that they liked and

consumed the type of dairy dessert tested.
2.5. Statistical analysis

The effect of questionnaire type on overall liking was

assessed using a mixed model analysis of variance (SAS
Institute Inc., 1999), with questionnaire type and prod-

uct as the fixed factors and subject as the random factor.

Product differences within a questionnaire condition

were determined using analysis of variance and post hoc

multiple comparisons, based on two-tailed Duncan

multiple range tests.
3. Results

The average overall liking scores by product and

questionnaire condition are shown in Fig. 1. There was a

significant product by questionnaire interaction
(F ð12; 2481Þ ¼ 2:43, p < 0:01), indicating that overall

liking was rated differently depending on the type of

questionnaire used. Analyses of variance within a

questionnaire condition resulted in significant F -tests for
product in all questionnaire conditions (p < 0:001 in

each case), but the means and the pattern of statistical

significance (as determined by Duncan post hoc com-

parisons) varied by condition.
Fig. 1 shows that in the overall liking only condition,

Product 4 was liked more than any other product. The

same was true when intensity attributes were asked in

addition to overall liking. In contrast, when attribute
Fig. 1. Mean overall liking ratings for the products by questionnaire

condition (JAR¼ just-about-right). Within a questionnaire condition,

the overall liking means that share a common letter do not differ sig-

nificantly from one another ðp < 0:05Þ.
liking questions were asked, Product 4 was no longer

rated higher in overall liking than Product 3, and when

just-about-right scales were asked, whether alone or in

combination with attribute liking questions, there was
no difference in liking among Products 2–4. The biggest

difference across conditions was in how respondents

rated Product 4: its average overall liking was 7.6 in the

overall liking only condition and dropped to 7.0 in the

two conditions that included just-about-right scales.

Fig. 2 further illustrates the change in ratings of

Product 4. The figure shows the percentage of respon-

dents in each questionnaire condition rating the product
a ‘‘9’’ (‘‘like extremely’’). Also shown is the percentage

of respondents in each condition that disliked the

product to some degree (rating it less than ‘‘5’’ on the

nine-point overall liking scale).

The percentage of respondents liking the product

extremely was highest in the overall liking only condi-

tion and declined when any type of attribute question

was added (even intensity questions). The percentage of
dislikers did not change in the presence of intensity

questions, but increased noticeably in the presence of

just-about-right scales.

Table 3 summarizes the just-about-right ratings after

collapsing the original five-point scale to three points.

Since the just-about-right ratings were similar in the two

questionnaire conditions that employed these scales, the

data from the two conditions were combined. Table 3
shows that respondents were most critical of Product 1

(which scored the lowest in overall liking), with only

four attributes rated ‘‘just about right’’ by 50% or more

of the respondents. Respondents were more positive

with respect to the characteristics of the other three

products, although even Product 4 was criticized for

being ‘‘not smooth enough’’ in appearance (33%) and

‘‘too weak’’ in overall flavor (41%).
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Fig. 2. Percentage of respondents by questionnaire condition that

rated Product 4 a ‘‘9’’ (‘‘like extremely’’) or rated it less than ‘‘5’’ (i.e.

disliked it).



Table 3

Response percentages for the just-about-right (JAR) questions

Attribute Product 1 Product 2 Product 3 Product 4

Appearance too thick/JAR/too thin 18/52/31 16/69/16 19/74/8 29/62/9

Appearance too smooth/JAR/not smooth enough 12/60/28 8/70/24 6/71/24 5/63/33

Too dark/JAR/too light 61/36/3 17/70/14 9/66/26 2/30/69

Overall flavor too strong/JAR/too weak 38/28/34 16/52/33 13/51/37 5/55/41

Milk flavor too strong/JAR/too weak 15/36/49 11/59/30 12/65/24 20/67/14

Too sweet/JAR/not sweet enough 32/38/29 20/59/22 18/58/24 14/66/20

Too thick/JAR/too thin 20/48/33 16/61/23 18/71/13 27/67/7

Too smooth in mouth/JAR/not smooth enough 12/63/26 8/74/19 6/77/18 6/73/22

Too creamy/JAR/not creamy enough 13/52/36 9/67/24 10/71/20 16/67/18

Too much mouthcoating/JAR/not enough mouthcoating 29/48/24 17/67/17 17/70/14 22/65/14

The original five-point scales were collapsed to three points and averaged over the two questionnaire conditions in which these scales were used.
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Since different respondents participated in the differ-

ent questionnaire conditions, an additional analysis was

conducted to check for the possibility that respondent

differences might have contributed to the differences

among the questionnaires. Mean overall liking ratings
were computed for each product when it was served

first, and these first position liking ratings were com-

pared across conditions. Since subjects rated overall

liking before answering the attribute questions, the

overall liking rating of the first product was unaffected

by the later questions and any differences among con-

ditions would be due to factors other than the attribute

questions.
Fig. 3 shows the mean first position overall liking

ratings for each questionnaire type (number of respon-

dents per questionnaire condition� 40). A product by

questionnaire analysis of variance yielded a significant

main effect for product (F ð3; 812Þ ¼ 6:09, p < 0:001),
although product differences were smaller in first posi-

tion (in the absence of a product context) than when
Fig. 3. Mean overall liking ratings in first position by questionnaire

condition (JAR¼ just-about-right). Within a questionnaire condition,

the overall liking means that share a common letter do not differ sig-

nificantly from one another ðp < 0:05Þ.
based on all serving positions, a familiar finding in

product research (Vickers et al., 1993). More impor-

tantly, however, the analysis of variance failed to find

any significant product by questionnaire interaction

(F ð12; 812Þ ¼ 0:88, p ¼ 0:56), indicating no systematic
respondent differences across the questionnaire condi-

tions.
4. Discussion

The results show that different attribute questions

have a differential effect on overall liking ratings.

Intensity questions affected the overall liking ratings the

least, just-about-right scales the most. When no attri-

bute questions were asked or when intensity questions

were asked in addition to overall liking, Product 4 was
liked the most. When just-about-right scales were in-

cluded, Products 2–4 were at parity for overall liking.

Attribute liking questions by themselves had a smaller

effect than just-about-right questions, although their

presence on the questionnaire did change some of the

conclusions regarding product differences. Since the

number of attribute liking scales was limited in this

study, confirmation that attribute liking questions have
a lesser effect than just-about-right questions requires

research in which an equal number of attribute liking

questions and just-about-right questions are asked.

The finding that intensity scales and just-about-right

scales differ in their effects on overall liking helps explain

past apparent inconsistencies with regard to the effect of

attribute questions. Mela (1989) and Vickers et al.

(1993) used intensity scales and observed no effect of
including attribute questions on overall liking, whereas

Earthy et al. (1997) used just-about-right scales and did

observe an effect.

Research on survey design has demonstrated that

questions early in a survey can effect respondents’ an-

swers to later, more general questions, such as their

brand preference or their overall position on a social

issue (e.g. Bickart, 1993). These effects are typically
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attributed to the fact that questions asked early in the

survey focus the respondent’s attention on certain as-

pects and change the frame of reference for answering

later, more general questions (Schuman & Presser, 1981;
Tourangeau & Rasinski, 1988).

The attribute questions included in this study may

have made certain product dimensions (for example, the

products’ appearance) more salient in the consumer’s

mind than when only overall liking was asked. However,

such attentional effects cannot account for the difference

in the effect of intensity and just-about-right ratings,

since respondents were led to consider the same set of
product characteristics in both cases. In fact, intensity

questions had only minimal effects on respondents’

overall liking ratings, suggesting that the mention of

these product attributes did little, by itself, to alter their

response.

Intensity scales differ from just-about-right questions

in that the latter have an affective component. Just-

about-right questions imply that there is an ideal prod-
uct, one that is ‘‘just right’’. Such questions may make a

respondent more critical and aware of the several ways a

product falls short of perfection. The just-about-right

responses in this study (see Table 3) show that respon-

dents found that there was room for improvement in

the case of every product. In comparison to just-about-

right scales, intensity scales are affect-neutral. Attribute

liking questions also ask for affective judgments, but
without the implication of an ‘‘ideal’’ product. This

may be the reason, not the difference in the number

of questions, that attribute liking questions had a

smaller effect on overall liking than just-about-right

questions.

If just-about-right questions were to make respon-

dents more critical, one might expect the presence of

these questions to reduce the level of overall liking. That
was the case in this study for Product 4. However,

Earthy et al. (1997) have shown that the presence of just-

about-right scales can raise, not just lower overall liking.

Hence, just-about-right scales may be altering respon-

dents’ evaluation criteria.

One way in which just-about-right questions could

affect the evaluation criteria is by leading respondents to

think about why they like or dislike a product. Such
introspection may lead respondents to attempt to base

their liking response on the attributes suggested. Wilson

and his colleagues (Wilson & Schooler, 1991; Wilson,

LaFleur, & Anderson, 1996) have conducted a series of

experimental studies in social psychology that have

demonstrated the potentially disruptive effects of ‘‘why

questions’’ on preferences. The studies show that first

asking subjects to introspect regarding their reasons for
liking or disliking a product can change their answer to

a subsequent preference question. The studies further

demonstrate that the preferences expressed after

answering such ‘‘why questions’’ tend to be less pre-
dictive of later preferences and actual behavior than the

preferences expressed without forcing introspection.

Wilson’s interpretation of his results is that people

often lack conscious, well-articulated reasons for their
attitudes and preferences. When asked to reflect on such

reasons, they focus on the most salient attributes, and

when then asked for their preferences, base their answers

on the attributes that seem the most plausible reasons

for their preference, even though, in reality, these attri-

butes may have little bearing on what they prefer.

In the present study, the just-about-right questions

followed the overall liking rating of any one product.
Even so, however, the presence of the just-about-right

questions may have initiated a process of introspection

and rationalization that affected the evaluation process.

Intensity questions, on the other hand, apparently did

not. Wilson’s work suggests that even open-ended

questions, such as ‘‘what did you like or dislike about

this product’’ can prove to be biasing in product testing,

although Vickers et al. (1993) observed no such effect.
One way to avoid the potentially biasing effects of

attribute questions is to ask overall liking for each

product first, before asking any attribute questions.

Having evaluated each product on overall liking, a

respondent then would be presented with the products a

second time, this time rating them on the attribute

scales. While perhaps viable in some situations, there are

a number of practical issues in implementing this test
protocol. Requiring two separate evaluations of each

product would increase the length of the interview and

the amount of product required. Both factors would

result in increased study costs. In addition, in studies

involving a large number of products, doubling the

number of samples to be evaluated may be very fatigu-

ing for the respondents.

The practical implications of this research are that
research managers need to consider carefully whether

they wish to include attribute questions on their ques-

tionnaires, in particular just-about-right questions.

While just-about-right questions appear to provide

actionable data to product developers, including them

may pose a risk of invalidating the most critical piece of

information, namely how much consumers like the

product overall.
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