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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures—tsed—to—develop—th rment-and-those—intendedforitsfurthermaintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
diffefrent types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be(in the Introductign and/or on
the IFO list of patent declarations received (see www.iso.org/patents):

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation on the meaning of ISO specific termis and expressions related to| conformity
assegsment, as well as information about ISO’s adherence t0-the WTO principles in the Technjcal Barriers
to Trpde (TBT) see the following URL: Foreword - Supplémentary information

The [committee responsible for this document i§*MSO/TC 34, Food products, Subcommijttee SC 12,
Sensgry analysis.
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INTERNATIONAL STANDARD

ISO 11136:2014(E)

Sensory analysis — Methodology — General guidance for
conducting hedonic tests with consumers in a controlled area

1

Scope

This International Standard describes approaches for measuring, within a controlled area, the degree to
whicfrcomsumers tike or retativety tike products:

[t us¢s tests based on collecting consumers’ responses to questions, generally on paperor vij

ora

fouch screen. Tests of a behavioural nature (such as recording quantities consumed a

the consumers) do not fall within the scope of this International Standard.

na keyboard
d libitum by

The hedonictests dealt with in this International Standard, can be used as a contribution to the following:

The

2
The

¢omparing a product with competitor products;

ptimizingaproductso thatitobtainsahigh hedonicrating orisliked by alarge number o
elping to define a range of products to correspond to a particular consumer target po
elping to define a best-before date;

dssessing the impact of a product formulation changeé on the pleasure given by the prog

gtudying the impact of sensory characteristics of a product on degree to which|
independently of the product’s extrinsic characteristics, such as brand, price, or advert]

gtudying the effect of a commercial or;presentation variable, such as packaging.
methods are effective for determining
yhether or not, a perceptible preference exists (difference in degree of liking), or

Whether or not, no percéptible preference (paired similarity test) exists.

Normative references

following do€tuments, in whole or in part, are normatively referenced in this docunj

indigpensable~for its application. For dated references, only the edition cited applies. |
referfences,the’latest edition of the referenced document (including any amendments) appl

Fconsumers;

bulation;

luct;

it is liked,
ising;

ent and are
For undated
es.

ISO 4121, "Sensory analysis — Guidelines for the use of quantitative response scales

ISO 5492, Sensory analysis — Vocabulary

ISO 5495, Sensory analysis — Methodology — Paired comparison test

[SO 8587, Sensory analysis — Methodology — Ranking

[SO 8589, Sensory analysis — General guidance for the design of test rooms

ISO 29842, Sensory analysis — Methodology — Balanced incomplete block designs

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5492 and the following apply.

© IS0 2014 - All rights reserved
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31

access panel

sample database of potential respondents who declare that they will cooperate for future data
collection if selected

[SOURCE: ISO 20252]
Note 1 to entry: Respondents can be drawn on a more or less regular basis.

3.2
closed-ended question
question requiring rpcprmdpn'rc to select from a prpdpfprminpd list of pnccihlp answers

3.3
commissioning party
person, body, or service who commissions a third party to conduct a study

Note 1 to enfry: The concept of commissioning party corresponds to that of purchaser or‘customer in qyiality
control. It contrasts with that of the supplier, service provider, or laboratory

Note 2 to entry: Usually, the commissioning party and the service provider belong to different enterprises. Where
they belong to two departments of the same enterprise, the respective responsibilities of the two departments
shall be carefully differentiated and explicitly clarified in the study proposal

3.4
consumer
respondent
person wholuses a product

Note 1 to enfry: For the purposes of this International Standard, the meaning is restricted to a person who is
neither an expert, an expert sensory assessor nor a selected assessor in conformity with ISO 5492.

3.5
consumer §ample
group of corjsumers recruited on the basis of criteria specified by the nature of the target population

3.6
controlled area
location proyviding

— controlled preparation andpresentation of the products,
— comforfable conditions.for consuming the products and for questioning the consumers, and

— absencd of comimunication (verbal and non-verbal) between the consumers, guarant¢eing
indeperident responses

3.7
hedonic pe chtiuu
amount of pleasure given by the sensory properties of a product

3.8
hedonic test
test aimed at measuring the overall hedonic perception of a product by consumers

3.9

open-ended question

question that does not provide ready-made alternatives for respondents but asks them to answer in
their own words

Note 1 to entry: It can concern each of the products presented to the consumers or only some of them (e.g. when
the question asks why a particular product has appealed most, or least, to an consumer).

2 © ISO 2014 - All rights reserved
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position bias
bias related to the location of a product in a set of products being evaluated

3.11

product family
group of products that can replace one another under normal conditions of consumption

Note

3.12
repr

1 to entry: Product families may vary according to culture and consumption habits.

sentativeness

<of a
from|

3.13
sequ
bias

3.14
sess
meet

Note
sessi

3.15
targ
popy

4 1

4.1

The s
conc
Writf
folloy

— 1

— 1
|

— 1

sample> degree to which attributes of the sample agree with relevant attributes of th
which it is drawn

ential bias
Felated to the temporal or sequential position of a product in a set of preducts being ey

on
ing of consumers working simultaneously according to the same protocol during a definec

1 to entry: A session can be divided into several subsessions separated by a defined rest time. H
n lasting 1 h 30 min can be divided into two subsessions with‘a 10-min break between them.

bt population
lation whose hedonic response to a product is.to be evaluated

Preliminary considerations

Study proposal

tudy proposal is drawn up bythe service-providing laboratory based on the informatio
erning the objective of the study and target population) given by the commissioning
en document that binds-the laboratory and the commissioning party contractually. It
ving elements:

he objective ofthe study;

he products-to be evaluated (and the procedures for their procurement, especial
aboratory has to procure one or more products);

hetarget population for the study;

e population

aluated

| time period

or example, a

n (especially
r party, as a
includes the

y when the

1 H £41 1 L 1 3 ay J 41 ade 3 & 1 LA |
- LIIT SIZT UT LT CULISUITITT SAIIPIT (SAIIIPIT SIZT) dITU LT Wdy 1L 15 LU DT TTLTUILTY,

— any limitations on consumers’ prior history of participation in consumer studies;

— any limitations on other products to be evaluated in the same testing session;

— the evaluation conditions;

— the type of interview (self-completion forms or interviewers);

— the questionnaire;

— the place of evaluation;

© ISO
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— the number of products to be evaluated per session in the proposed study, together with an
indication of other products to be evaluated where the session comprises several product families
(where these products are not known at the time of drawing up the proposal, the laboratory should
be committed to communicate them as soon as the laboratory knows the nature of the products);

— the conditions of preparation specific to the products to be evaluated (if they are known at this stage);

— any instructions specific to the products to be evaluated (if they are known at this stage) together
with any specific information to be given about the products or the test at the start of the session;

— the name of the statistical tests to be used for interpreting the results; the type of risks used and

their to

ce of

liking t{

— any eny
before ¢

— the met
— anyrecq
— the datg

When any of
each elemer

party by... [4

NOTE If
technical poi

4.2 Specification of the target population

In order to
questions sk
different frd

— Hasthe
betwee

— Are the
not bee

— Areresi
— Arethe
— Are difff

erahle values; the mngnihldp of the minimum difference to be detected in a differe

st or of the maximum tolerable difference in a similarity of liking test;

btaining judgment data or from the responses obtained;

hod of examining and summarizing open-ended questions;

mmendations the commissioning party wishes the laboratory to drafteh the basis of there
s envisaged for the tests and for submission of the report.

the above elements are unknown at the time of the study pfoposal, the proposal includg
t concerned the following statement: “This element will‘be specified by the commissic
pecifying the stage of the study].”

a specification already exists, the study proposal.may make reference to it without repd
hts described in an operational manner in the specifiecation.

specify the target population, it isshecessary to answer the following questions. T
jall be considered for each test to'heperformed because the consumer target group c3
m one test to the next, even for the same product.

product to be tested already.been introduced on the market? If so, is it possible to disting
h actual and potential consumers?

consumers of interest’those who actually use the product, potential consumers who
1 using the productor both groups?

h1ts from spécified subgroups to be examined and compared?
results of.the total consumer sample to be analysed with a view identifying subgroups

erehces between the results of individuals of interest?

isaged segmentation of the consumer population, based either on characteristies known

sults;

s for
ning

ating

hese
n be

ruish

have

-2

4.3 Further specifications

Subsequent
— place of

— expecte

to specifying the target population, the following aspects shall be specified:
test (see Clause 7);

d precision of measurement (see 6.1);

— test method (see Clause 9);

— product presentation plan for the test methods selected (see 10.2);

— specific

ations for the hypothesis to be tested (see 6.1);

© ISO 2014 - All rights reserved
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he hypothesis to be tested, the following aspects shall then be specified:

— the composition of the consumer sample(see Clause 5);

— the size of the consumer sample (see Clause 6).

5 The consumer sample

5.1

The
expe

General

fomposition of the consumer sample is decisive for any hedonic test as regards‘wheth
t can answer the questions of interest to the commissioning party.

ronsumers shall be volunteers, which does not imply that it is not pepmitted for the
nses or a reward for participation.

It is ¢ssential to obtain spontaneous reactions.

Trained consumers shall be excluded from these tests since they are likely to differ systems

the t

hrget population.

It is wsually inadvisable to recruit a consumer sample fronithe personnel of a company m3
the products to be tested. The factors most likely to distort the results when an in-hous
panel is used are

— arisk of the products to be tested being recognized,

— 3 tendency to judge in favour of the recoghized products, and

— ¢xcessive familiarity with the products.

Thesde factors carry a serious risk’of the results not being representative for the target

of co

Any

nsumers.

Criteria to be followed when selecting the consumers (e.g. whether or not they may |

from| the staff of the manufacturing company or its competitors or from a particular soc
sectqr) shall be agreedwith the client ordering the test irrespective of the recruiting meth

5.2

Recruitingthe consumers

5.2.1 General

WARNING The following shall be observed.

preferences

br or not the

n to receive

itically from

nufacturing
e consumer

population

be recruited
io-economic
bd used.

— Confidentiality shall be observed and relevant legislation shall be complied with when
creating and documenting files containing personal data.

— Legislation with respect to age restrictions shall be adhered to.

Consumers can be recruited either on a task-specific basis (where consumers are freshly recruited for a
particular study) or from an access panel (a list of potential consumers having known characteristics).
Task-specific recruitment has often been considered a means of recruiting consumers who have
not participated much in consumer studies, but this idea might have become erroneous with the
multiplication of locations where hedonic tests are organized in a quasi-permanent manner.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=cd6c58a0d2cad381efc2f3b348543c25

ISO 11136:2014(E)

5.2.2 Task-specific recruitment

Task-specific recruitment can be conducted in a public place, at a sales point, by telephone, by mail
or electronic mail or by advertisement in a local newspaper or radio station, or by social network or
other internet ways. In many cases, it is necessary to reach a prior agreement with the corporation or
organization responsible for the area in which the recruitment occurs.

The manner of recruiting and the time of approaching the consumers (in particular when making contact
at public places or by phone and when distributing information through the media) can have a strong
effect on the composition of the consumer sample.

5.2.3 RecfuitmentIrom an access panel

For efficiendy in recruiting, it is also possible to assemble an access panel in the form of a file pf.consfimer
descriptiong§. Prior to each test and subsequent to specifying the target group, a pre-selection can be
made based|on criteria recorded in the file.

A consumer|description may include consumer data such as the following:
— identity] details of the person concerned, contact data;

— age, gender;

— marital|status, household composition;

— social sijtuation, profession, income;

— possibl¢g health problems (e.g. on allergies, diabetes, ¥ision impairments, etc.) relevant t¢ the
products to be tested;

— other information relevant to the products to beltested (e.g. eating or drinking habits, religious
prohibitions, lifestyle, household equipment);

— informdtion on the person’s availability forparticipation in tests;
— informdtion on previous participation(s) in consumer tests.
Every consymer description shall be-ipdated at regular intervals.

Such a dataljase allows an efficieht dialogue between the commissioning party and the service proyider
insofar as if enables the latterto ensure, a priori, that the initial desires of the commissioning party
regarding target consumers.can be satisfied.

5.2.4 Frequency of-employing the consumers

In comparispn to task-specific recruitment, there is a greater risk of “consumer professionalizing” ywhen
recruiting ffom an existing pool of consumers.

It is important to avoid a training effect for the individual consumer in relation to the product group
concerned. Therefore, the same consumers shall not be employed too often. As guidance, an interval of
at least three months between individual tests on the same product is recommended.

The laboratory shall keep records of each consumer’s frequency of participation in tests involving each
product and each product family. The participation history of the consumers shall be included in the
study report, possibly including information about the product families involved if requested by the
commissioning party.

6 © ISO 2014 - All rights reserved
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Assembling a consumer sample

5.3.1 Selection of consumers by means of recruitment questionnaires

When consumers are selected by means of a recruitment questionnaire relating to criteria stipulated
for the composition of the consumer sample, it shall not be possible for the consumer to identify which
criteria in the questionnaire are decisive for selection to participate in the test.

The following are examples of possible criteria:

— previous participation in testing the product group concerned;

—

— 1

— labits in the use or consumption of the product.

Othe
reley
class

For ¢

completely.

The 1
An €]

The
ensu

5.3.2

Repr

Defining this population generally. results from a concerted action between the study-cor

part)
impl

To s¢
shall

—

q

h— q

requency of using the product ;

he product brand usually used, product description, place of purchase, etc,;

r criteria, such as age, sex, social stratum, occupational group, or ,geographical locd
ant. For reasons of practicability, classes should be specified for each of these critef
a percentage should be stated by which this class is to be represented in the consume

ach consumer selected to take part in the test, the recruitiment questionnaire shall

equired recruitment details may be verified.
xample of a recruitment questionnaire is given incAninex A.

ecruitment questionnaire shall be preserved;or information arising therefrom shall
re the traceability of recruitment parameteérs of the study.

Representativeness of the consuumer sample
esentativeness with respect to, the target population is the foremost quality required

/ who proposes a target)population and the laboratory which evaluates the fi
bmenting this proposal.

ition can be
ia. For each
r sample.

be filled out

be stored to

of a sample.
nmissioning
pasibility of

tlect consumers who are representative of the target population, criteria such as the following

be used:

requency ofuse or consumption of the product (this criterion is often considered fun
iccount of its supposed influence on the discriminating power of the study);

lge, gender, socio-economic status, occupation, geographical location;

— lrand of product usually used or consumed;

Hamental on

— place of purchase of the product.

5.4
Ther

Sample segmentation

e are two ways in which the consumer sample can be segmented:

a) Segmentation at the outset in order to obtain answers to questions such as the following:

1) Do women respond in the same way as men?

2) Areresponses different for different age groups?

3) Do responses depend on consumption habits?

© ISO
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In this case, each subgroup is analysed separately and the results are compared.

b) Segmentation may be derived from the data collected if there is evidence (such as multimodality) of
different subgroups.

In Annex B,

guidance is given as to how to deal with segmentation data.

6 Size of the consumer sample

6.1 Decisions of measurement

The numeri
size. Howev
of conclusio

Annex D contains some considerations on the influence of the consumer sample size"an the pred

of measurei

Precision al
larger the d
parameter d

The precis
equal, the
both produd

The requirsg
influenced H

the sma
when th

the gred
ignored|
size hag

the risk
a differq

the pow
mistakd
sample

the dire
reassur
power (

br, increased precision of measurement does not in itself ensure the relevance and va
hs reached. Appropriate choices of consumers and procedures are also essential.

nent.

50 depends on the variability of the consumers in their responsesitg-a single product]
spersion, the larger the sample size shall be to achieve a given precision. Knowledge o
omes from the experience of both the laboratory and the commissioning party.

ts rather than if they are judged by different consumers.

d precision depends on the purpose of the test."'With all other things being equal
y the following:

lest difference between two mean pleasure ratings thatis considered large enough to be u
e purpose is to demonstrate a differencé\(the smaller it is, the larger the sample size has t

itest difference between two mean*pleasure ratings that is considered small enough

to be);

a, that the commissiorling party is willing to accept of mistakenly concluding that thg
ence (the smaller the(risk, a, the larger the sample size has to be);

rer, P, that the commissioning party desires for the test. (P = 1 - 8, where S is the ri
nly concluding that there is no difference); the larger the desired power, the large
Kize has to be);

ctionality’of the intended statistical test. If the commissioning party is interested or
hnce that product B is not inferior to product A, a directional test is appropriate an
fithe test is greater than if the conclusions that B is inferior to A or that B is superiof

fal precision of any averages or estimates obtained from the results increases with salmple

idity

ision

The
f this

i(;rn of the results depends also on the test procedure. For'example, all other things being
ifference between two products is established moreprecisely if each consumer ass

bsses
it is
seful

b be);

to be

when the purpose is to demonstrate equivalence (the smaller it is, the larger the sample

bre is

sk of
r the

ly in
1 the
to A

would

€ oI equai mterest.

6.2 Determining the sample size

Determining the sample size is a critical step in the development of a test and demands the assistance
of a statistician. Annex E gives expressions (accompanied by examples) which can be used for the
calculations for either a difference test or a similarity test based on ratings. Annex F does the same for
tests based on preferences.

In all cases, the size of a consumer sample conforming to this International Standard shall never be

less than 60

Where the laboratory does not have the information required by the methods described in Annex E or
Annex F, this International Standard fixes the minimum sample size at 100.

8
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Where the laboratory uses the methods described in Annex E or Annex F, the sample size is given by the
calculation result. However, this number

— can be lowered to 100 when the calculated number of consumers is over 100, but the laboratory
and/or the commissioning party does not have the means to question a larger number of consumers.
If this occurs, the laboratory shall calculate the estimated power of the test for a number of
consumers equal to 100 and obtain the agreement of the commissioning party that this lower power

i

The

s acceptable, and

shall be increased to 60 when the calculated number of consumers is below 60.

acco]
to th

6.3

6.3.1

Subg
data

6.3.2

The
char

raluesof 100 and 60 suppose thatthe rnmmiccinning party doesnot hnpp for conclusion

rding to consumer characteristics such as age or gender. Where a segmentation is degi
e test, the minimum number of consumers per segment is 60.

Working with subgroups

General

roups of the consumer sample can be formed before collectingtést’data or by makin
For any of the options listed below, statistical advice should belobtained at the design

Separate tests using pre-formed consumer groups

ommissioning party may wish to study separate subgroups formed by taking account
hcteristics (such as gender or age), which are known before conducting the test. One

s segmented
Hed on prior

o use of test
stage.

bf consumer
option is to

analyse their results independently. If this is done, each subgroup shall consist of at least 6(J consumers.

6.3.3 Unified test using pre-formed consumer groups

The
folloy
sam¢
This

brocedure in 6.3.2 is less efficient thdn balancing presentations over the whole consu
ved by an integrated analysis of-all-the results that takes account of subgroup memi

degree of confidence will normally be achieved with fewer than 60 consumers in eac
style of analysis is at its mostefficient when all subgroups are of the same, or of very s

mer sample,
bership. The
h subgroup.
imilar, size.

6.3.4 Segmentation of the consumers

The membership of subgfoups may be an outcome derived from the results of a test on a larg
sample. The subgroupsarethen classesresulting from the evaluation ofall the dataonhand (m
results and/or socio~demographic data). This segmentation serves to describe the consume;
can e used for\developing new hypotheses. The number of groups formed, their charact
their|sizes allldépend on the amount and nature of the results obtained.

re consumer
easurement
sample and
bristics, and

6.4 | Number of product samples and experimental design

The number of samples and the experimental design affect the size of the consumer sample. If a complete
plan is used for product presentation, the number of consumers needed for the test is equal to the
number of responses per product to be obtained. If an incomplete plan is used, the number of consumers
must be larger.

6.5 Safety margin in recruitment

The number of responses actually obtained is usually smaller than the number of consumers recruited
since some consumers selected for the sample might be absent and some who participate might not
use the questionnaires correctly. To compensate for this, a safety margin should be included when
calculating the number of consumers required.
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7 Test area

This International Standard concerns hedonic measurements conducted within a controlled area as
defined in 3.6. This is distinguished from hedonic tests conducted, for instance, at a point of sale or in
consumers’ own homes, which are outside the scope of this International Standard. Three examples of
relevant test areas are described.

a) A permanent, sensory evaluation laboratory specifically equipped in accordance with ISO 8589
for conducting sensory analysis tests. It has a reception area for welcoming the consumers, a
room for preparing the products and a room equipped with test booths, temperature control, and
a ventilation system for periodic air renewal. This area provides the best product-preparation,
productFpresentation, and response-10gging conditions.

b) A mobile sensory evaluation laboratory installed in a vehicle, which has been specifically(convérted
for the fonduct of sensory tests. It is likely to have much less space than a stationary laborgtory.
Zones reserved for welcoming consumers and for preparing products are generally'very limit¢d.

c¢) Aroom|or rooms equipped temporarily in a “task-specific” way for assessing products that require
little preparation. The area is arranged in two separate parts, one dedicated to conducting the
tests arld the other to preparing and coding the products. The layout of‘the test area allowg the
consumlers to be physically isolated from each other. The test conditions (temperature, foom
lighting, ventilation, and storage and preparation of the samples)/can be monitored. Unlike the
stationgry or mobile laboratories, the product preparation and presentation system is redefined
each tinhe the room is adapted for a specific task.

8 Products

8.1 Anonymous presentation of the products

Products to|be tested shall be presented to the corisumers after being made as anonymous as posgible,
the only means of identification being an arbitrarycode (such as a three-digit random number) assigned
by the laborptory. All references to a brand orte'a quality mark shall be deleted or masked, except in the
two following cases:

a) when d¢letion or masking is impdssible;
b) when tHe objective is to detefmine the impact of the brand or quality mark.

NOTE In|this International’Standard, by quality mark is meant any mark which the consumer mightintgrpret
to influence gxpectation. For{example, the type of packaging can constitute a quality mark.

8.2 Preparation@and presentation of the products

8.2.1 Gengpral

The products to be evaluated shall be prepared according to the procedures recommended by the
manufacturers or, when these procedures are not known, according to a method formalized following
preliminary tests. Allowing for duly justified exceptions, the preparation conditions shall approximate
the usual conditions of use and consumption.

The same rule applies to the presentation of the products (temperature, associated products, tableware
and serving method).

WARNING — Any product is likely to vary from batch to batch and as a consequence of storage.
This variation may be of interest to the commissioning party and in some cases will be the focus
of the investigation. In all other cases, variation should be minimized by using products that all
come from the same batch and have had identical storage durations and conditions.
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8.2.2 Quantity of products presented

The amount of product presented to an consumer shall correspond to the portion of product normally
consumed or to a portion specified by the commissioning party. The consumer shall be informed of the
minimum amount of the sample to be tested and, if necessary, also of the maximum amount to be tested
or consumed. Care shall be taken to ensure that the test portion is neither too small (risking only a
fleeting, initial impression) nor too great (risking repletion or aversion).

The quantity presented may need to be adjusted to be less than the quantity usually consumed in cases
where the consumers consume several products of the same family. However, the quantity presented
shall always be sufficient to avoid the appraisal being conducted on too small a quantity and thereby

prov
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btimes, there are two options for presenting a product: the product @s purchased and
orm ready to be consumed.

(PLE1  Examples include bread (whole or sliced), sausage (whole, or’sliced), cheese (whole o
e or in portions), instant coffee (in a cup prior to the water being poured in or after the water has be

st approximate the pleasure elicited by the product; There is no need to know if anj
ovoked by one of the forms on the other. If softhe two forms are presented sin
le/pieces) or successively (instant coffee). The consumer gives a single appraisal rat]
entation forms, without it having been specified to the consumers that the product

o forms. This approach corresponds to the iormal behaviour of a consumer who, in e
not need to split up his/her perceptions:

IPLE2  The wording of the instructions and of the question might be as follows: You are pr
ge bearing the code 148. Look at it} spiff it, consume a few pieces of it and then report what y
the response scale below.

laboratory and the commissioning party agree that both forms contribute to the pl¢g
e product, the two formsneed not be treated as different products. Instead, the two fi
bnted together or sudcessively and receive a single appraisal rating.

This International Standard does not deal with the case where the laboratory and the cg
consider it is necessary to know the expectation effect created by the visual information. This

within the scope efspecial experimental designs involving specific concepts and analysis methods.
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9.1

Two groups of hedonic tests

Two main groups of hedonic tests set different tasks to the consumer:

a)

Standard, the only type of acceptability test described is the rating test.

b)

acceptability tests, used to measure the intensity of enjoyment at consumption. In this International

preference tests, used to measure the order of liking for different products (e.g. “Which sample

do you like best?” or “Please rank the products presented from least liked to most liked.”). The
information obtained in a test assessing momentary preference is of a relative nature. It does not say
anything about the acceptability of the products because it is possible for one product to be preferred
over another without either of them being acceptable. Preference tests are subdivided as follows:

— paired comparison tests, when comparing two samples;

© ISO
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— ranking tests, when dealing with more than two samples.

9.2 Rating tests

9.2.1 General

Rating tests are distinguished

— by the response scale: the latter can be structured or non structured, numerical, semantic, or
pictorial, as specified in ISO 4121, and

— bythen

When the niimber of products is two or more, three product presentation methods are possible:

a)

b)
evaluat

and no information is given about products already assessed or responses‘imade to them; it sh
ensured

simulta

other pi

The most c(

it demands

presentatiol

comparison

9.2.2 Sam
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hethod of presentation of the products.

onadic presentation (single assessment), where each consumer evaluates asingle pro

kial monadic presentation (incomplete or complete plan), where several product
bd by an consumer in one or several sessions. The consumer receives one product at a

that it is impossible for the consumer to revert to the assessmeiit of an earlier produc

ative presentation (incomplete or complete plan), whereseveral products are prese
heously to the consumer and consumers are allowed to réyiew the ratings they have giv
oducts.

mmon form of presentation is sequential monadic: It is less expensive than the first
mastering fully how to assign the products to, the consumers (see Annex C). Compar
1 is little used because it tends to exaggerate.differences between products and also nj
between studies difficult when the test conditions are not strictly identical.

ple presentation plans

shall be presented to consumers-according to the presentation plan (see 10.2).
d comparison tests

eral
arison tests shiall’be monitored as specified in ISO 5495.

e of the paired comparison test is to compare products presented in pairs. The cons
hmples f\a specified order and states which of them is preferred.

hparison test on preference between two products can be carried out in two different y

duct;
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forted choice (option A below) or with a “no preference” response permitted (option B be

low).

A: The consumers respond to a closed question of the following type:

“Taste the two products presented to you, beginning with the product on the left, and then mark
with a cross the code of the product you prefer.”

Product xxx Productyyy

O ]

Here, the consumers shall decide in favour of one or other of the products.
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b) Option B: The consumers respond to a closed question of the following type:
“Taste the two products presented to you, beginning with the product on the left, and then mark
with a cross the code of the product you prefer. If products are similarly liked for you, mark with
cross « no preference » ”
Product xxx No preference Productyyy
i o i
In a tlest with only one pair of samples, option A has the advantage of greater potential for dijcrimination

than|option B.

The questionnaires shall not contain any questions capable of influencing consumers.to dec
of onle or other of the products or to judge the products in respect of particular,attributes.
if thgy are asked to comment on the flavour of the products they are likely to ¢encentrate ot

de in favour
or instance,
1 this aspect

in particular when assessing acceptability.

It is,|however, permitted to ask an open-ended question at the end of-the test, giving cqgnsumers an
oppdrtunity to comment on what was liked or disliked about the preducts.

9.3.2 Sample presentation plans

The ¢rder of presentation of the samples A and B shall be\balanced by presenting the pairg AB and BA
equallly often and allocating them to the consumers at random.

9.4 | Ranking test

9.4.1 General

Ranking tests shall be conducted as specified in ISO 8587.

The principle of the ranking test iSito'present several test samples simultaneously and ask the consumer
to sort them in order of acceptability.

The ank-order test is rather demanding for the consumer and its complexity increases with the number
of sajmples to be compated since the consumer has to test the products several times in qrder to sort
then] into an appropriate order.

It is [permissible ‘t0-specify the order of testing the samples (usually from left to right) jonly for the
conspiimer’s initial evaluation of each sample. After that, the consumer is free to try the products in any
ordef. Moreever, the consumer’s method of deciding on the rank order shall not be specifiedl.

The rank-order test can be performed either as a forced-choice test or by allowing the ¢onsumer to
classifytwoor more productsasequalHowever analysis of the second of these optionsid outside the

scope of this Standard.

9.4.2 Questionnaires

Consumers receive instructions of the following type:

“Taste the four products, one after another, beginning with the product farthest to the left and ending

with the product farthest to the right. You may then taste any of the products again as often

© IS0 2014 - All rights reserved
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until you have made up your mind. Then, please write down the codes of the products in order from the

one you like

least to the one you like best”

Liked least Liked best

9.5 Additional questions

9.5.1 General

In addition
information|
characterisf]

to check thalt all the consumers did indeed come from the target population. To do so, a qliestion ¢

asked about]

9.5.2 Que|
The choiceo

If the questi
affect the rd

consumers Inay be more inclined to declare that sauce with rice is:a.dish that they do eat.

On the othg
products in
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Open-ended
all question
overall appy
appear cong

The number

NOTE 1
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NOTE 2
is intended tq
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Adlditional questions often provide little information. The head of the sensory evaluation labor
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to assist in understanding the overall appraisal of the products being assessed. o
ics of the consumers. For example, with recruitment from a database a laboratorymay

a particular consumption habit.

stions about consumers

f questions and of the stage at which they are asked demands closefattention by the laborg

sponses. For example, following a test involving a tomafosauce accompanied by ricq

r hand, questions asked before the session can¢predispose consumers to conside
q particular way or to pay particular attention te'some aspects.

stions about products

or closed-ended questions may be used for this purpose. Such questions shall be asked

aisal to reduce the risk of consumers answering in ways intended to make their respc
istent.

of such questions should'be as small as possible.

hcy between the oyverall appraisal and reported intention to consume, the reason for this is intq
possibly by meansoof an additional study.

inform thejcommissioning party that there exist methods (such as preference mapping or co
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whylcansumers like or dislike a product.

jonal
I the
wish
in be

tory.

pn is asked after the session, beware that the blind tests thathave just been carried out can

e, the

r the

after
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9.6

Instructions for the consumers

Instructions may be given in writing or orally. Their importance for the relevance of the results shall
not be underestimated. Particular attention shall be paid to them and they shall form the subject of a
specific paragraph in the study report. They shall focus on the following:

a)

the minimum and maximum quantities that each consumer is to assess before giving an appraisal.

These quantities depend on the type of product, the number of products evaluated during the
course of the session and the wishes of the commissioning party. The laboratory shall not only give
instructions concerning the minimum and maximum quantities, but also define an operational

protoco

14

1 to ensure that the instructions are followed;
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b) whatis to be done with the questionnaire once completed. When conducting a sequential monadic
evaluation, the laboratory shall use a system that prevents consumers from referring to responses
to a previously evaluated product;

c) the duration of the breaks and any activity during the breaks (cleansing of the sensory receptors
using bread, apple or water, leaving the evaluation room, reading a magazine and so on);

d) the format and meaning of the questions asked.
NOTE The wording of questions is never neutral. For example, to suggest to the consumers that they may

explain their general appraisal of the product by appearance, odour, taste, aroma or texture-related reasons leads
the consumers to more rationalization of the responses than the presence of a simple heading: Comment(s) if any.

The ;I)erson conducting the test usually gives the consumers at the start of the session information about
the qumber of products, the quantities to be consumed and the questions to be answered| He/she can
also give other information in order to render the evaluation less impersonal or if-order t¢ meet other
objeg¢tives of the study. As such information can create expectations in the consumers, the way it is
expressed shall be considered carefully and be included verbatim in the study report. Where the test
cons|sts of several sessions, the phrasing shall be strictly the same in every séssion.

10 Organization of test sessions

10.1 General

Test $essionsare organized to achieve optimal balance among a number of objectives whose r¢quirements
conflict with each other to some extent. These include-the following:

— ¢nsuring that comparisons among products are‘valid, being derived from equivalent cqnsumers;

— ¢nsuring that comparisons among products are valid, being subject to minimal position and
gequential biases;

— ¢nsuring that test conditions areas.representative as possible of normal consumption pehaviour;
— ¢nsuring that consumers are ot overloaded, which would result in more random respgnses.

To adcommodate these differént’objectives, there are three ways in which consumers may be related to
products:

a) ¢omplete plan: each consumer judges all products;
b) incomplete plan: each consumer judges a subgroup of products;

c) gingle assessment: each consumer judges only one product.

10.2 Plans

10.2.1 Complete plan

Evaluating all the products ensures that all the products are evaluated by the same consumers (so there
is no problem of equivalence), but carries the greatest risk of overloading the consumers.

There is also a danger of order and transfer effects in which the position in a sequence in which a product
is presented affects the mean and/or the variability of its assessment.

The order of presentation of the products to each consumer plays a crucial role. One way is to use a
strictly randomized order, randomizing independently for each consumer. Alternatively, a systematic
presentation plan can be adopted to counterbalance order and transfer effects. However, if transfer
effects are an issue, then use of washout periods or other methods to reduce the likelihood of transfer
effects will generally be most important
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10.2.2 Incomplete plan

Order and transfer effects and the measures to deal with them are similar to complete plans. There is less
danger of overloading the consumers but the disadvantages are possible context effects and additional
complexity in the design and analysis of the trial. Special designs exist for balanced incomplete plans
(see Reference [9]).

10.2.3 Single assessment

To eliminate order transfer and context effects completely, a separate consumer sample can be assembled
for each product. This approach leads to the simplest procedures and simplest analyses; however, it is

imperative
representat

Moreover, since this design makes it impossible for the analysis to take account of individual differe]
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1 of estimates is poorer than the other designs. Equivalently, with other things$ being equ
mples must be larger to achieve the same degree of confidence and precision in the res

per of products evaluated in a single session
eral
of products that can be evaluated effectively within a single session depends on the folloy

oducts (aggressive ones) can modify the sensory.réceptors; others (such as those conta
can affect cortical integration; some are composed of a single element, others (su

htion of the session. A long-lasting laboratory session can be divided into sub-session;

htity to be consumed of each prdduct;

es used to evaluate the product (many more can be evaluated by appearance or tactil
taste);

ber of questions askéd) particularly if any require a new presentation of the products.

y, this Internatidnal Standard does not set specific limits. It only requires that the labor
fjustifying its‘choices to the commissioning party.

many products for a single session

Where the

untber of products is too large for all to be evaluated in a single session, two approz
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are possible}

a)

b) organize a single session, each consumer receiving only some of the products (incomplete plan or
single assessment).

organize several test sessions, each consumer taking partin all of the sessions (complete plan);

10.3.3 Several sessions

If it is possible to arrange several sessions, all the consumers can evaluate all of the products over the
course of the whole study. Ideally, all the products are presented in each session, but with the consumers
in a particular session not all receiving the same products.

If constraints related to the preparation of the products or the quantities available make this impossible,
the products are randomly distributed over the sessions. All the consumers receive the same subset of
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products during a session, but in different orders. This choice will normally require a more sophisticated
statistical analysis.

It is desirable to present, at the beginning of each session, an identical product (known as the “warm-up
product”) to all the consumers so that in every session all the consumers have the same reference.

Two sessions using the same consumers shall not occur on the same day.

10.3.4 Single session

A balanced incomplete block (BIB) design, allows each session to use fewer than the total number of

prodwm-mpmmwm&mmmbe desired to
balamce out order and transfer effects over the study as a whole. This choice will noymally require a

larggr number of consumers and a more sophisticated analysis (see Reference [9]).(Statistical advice
should be sought at the design stage if this option is considered.

The balanced incomplete block design method shall be conducted as specified.inn[SO 29842.

10.4 Nature of the products evaluated within a session
Prodjucts from different families may be evaluated in the same session-if the following conditions are met:
— thhe combination of products corresponds to well-establishéd food practices;
— the target consumer is the same for all the families.

Consjumers known in advance not to belong to the target population for a product will normally not be
seledted to evaluate it.

The laboratory shall ensure the confidentiality ofthe evaluations, irrespective of the persops attending
the gvaluation. A commissioning party shallbe able, if so wished, to attend a session withgut knowing
the name of the other commissioning parties’involved in the session.

10.5 Time of the session

It is recommended to arrange-the session at a time corresponding to the usual consumiption of the
products so the consumers areunder conditions close to what they do in actual practice.

10.4 Repetition of a.product within a test

If th¢ evaluation ef a-product is to be repeated in the same test, the number of products is cpnsidered as
being increased'by one. The test plan then includes, instead of product A, products A1 and A2, which are
treatied as twodifferent products, both for determining order of presentation and for analysis df the results.

10.7 Pre-test

Prior to the main test, a pre-test can be performed with only a few consumers in order

— to try out the questionnaires to check, for example, that the relevant product attributes are
understood and perceived and that the response scales are appropriate,

— to try out arrangements for administering the test, and
— to ensure that test duration and the numbers of questions and of samples are appropriate.

Consumers for the pre-test shall be drawn from the same consumer population as the main test but shall
not be part of the main test’s consumer sample.
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11 Analysis of the results

11.1 General

Every data analysis shall begin by checking the internal consistency of the data and calculating
elementary descriptive statistics. There shall be at least one dispersion parameter (standard deviation,
range of variation, etc.) for every location parameter (mean, median, etc.) appearing in the report.

Graphical methods are very useful. For each product sample, a histogram of the assessments given for it
should be created. This shows whether or not the distribution is unimodal and whether or not there are
large differences between samples.

To obtain a yisual representation of the agreements and disagreements among consumers, it is'\p09gsible
to use Princfpal Components Analysis (PCA) or Ascending Hierarchical Classification (AHC}):

Additional inferential statistics may be required to answer questions such as: “Did the cénsumer sample
perceive a significant difference between the products they assessed?”

It is possible to use parametric or non-parametric methods, with non-parametric methods being
especially appropriate when normal distributions are not found.

11.2 Inferential analysis

Inferential gnalysis extrapolates results obtained from a sample.of consumers to the populatior] it is
drawn from| The method to be used depends on the test’s objective.and on the number of products tested.
If some of thp products have a special status, such as being reference samples, this too affects the analysis.

Using a pregentation plan designed to balance biases does:not remove the biases but only ensureg that
no product lhas been unduly favoured or penalized by the€lorder of presentation. However, an infergntial
analysis can take advantage of a systematic plan to tmprove the way that biases are estimated and
allowed for #nd thus give increased confidence in themain conclusions. However, this analysis in geheral
is neither edsy nor is it straightforward (see Referéncesl4]l andl[5]).

Standard cqmputer packages provide all.the analyses likely to be required, but the selection and
application pf an appropriate analysis requires statistical advice.

11.3 Ratings (see 9.2)
With ratingtests, some form-of.analysis of variance (ANOVA) is likely to be useful.

Annex G deqcribes several different data analysis procedures.

11.4 Paired comparisons (9.3)

If the consuj
analyse the wmberofresponsesofnrop and-carry-outasig anee test
that uses only the preferences that were expressed. For the reduced sample size, the same test methods
can be used as in the case of forced choice. These methods are given in ISO 5495.

11.5 Ranking (9.4)

Various analyses addressing different aspects of the data, which are described in ISO 8587, may be used
(see also Annex H).

It is possible to use parametric as well as non-parametric methods whereas non-parametric methods
are practical in cases in which normality of the responses is not plausible. The methods given in
Table 1 may be used.

18 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=cd6c58a0d2cad381efc2f3b348543c25

ISO 1113

Table 1 — Methods of data analysis

6:2014(E)

. . Method
Situation - -
Non-parametric Parametric
Two Each of the products was Mann-Whitney’s U-test t-test for independent samples
products assessed by a different group of |(also known as Wilcox-
consumers. on-Mann-Whitney test)
Each of the two products was Wilcoxon signed-rank test t-test for paired samples
assessed by all the consumers.
More than |Each product was assessed by a |Kruskal-Wallis test Analysis of variance (ANOVA)
two different consumer group.
products Every consumer has assessed at |Friedmann test (ANOVA by |Analysis of variance[ (ANOVA)
least two of these products and, |ranks), if necessary in a vari- |with consumeéreffedt and prod-
ideally, all of them. ant for incomplete blocks uct effect

12 $tudy report

12.1 General

The

conclusions.

The
itis

other explanation to allow it to be understood on its own.

Recommendations based on the test and requésted by the commissioning party may be
sectipn identified as “recommendations” or, inya separate document.

In addition to the results, the report candnclude the details listed below:

first page of the report can be a brief executive summary of the results and the moq

report shall be drawn up so as to be intelligible withotitreference to the study proposal
recommended that every table and diagram of restdts be numbered and have a title a1

tlitle of the study and references;

Iates of conducting the study;
ate of the report;
identification of theé.<commissioning party;

¢omplete identification of the laboratory and of the person in charge of the study (td
identification of subcontractors, if any);

t important

In addition,
hd sufficient

set out in a

gether with

ijective of the test (summarizing the study proposal);

rocedures for the commissioning party to get access to the raw data;

uniform identification of the report and of every page, including the total number of pa

areference to this International Standard, i.e. ISO 11136:2014.

12.2 Products

The product information shall contain the following:

ges;

— a description of the products, such as their full or partial composition, if known by the testing

laboratories. (The description may be accompanied by a photograph of each product.);

— all information supplied by the commissioning party about the samples submitted for the test;
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date of production of the samples, ‘best before’ or ‘use before’ date, the manufacturer’s lot number
or batch number;

date of receipt at the laboratory; the temperature, duration and conditions of storage (especially in
the case of fresh and frozen products);

the sampling procedure when sampling has been carried out by the service provider. (If control
or reference samples are selected, the method of doing so shall be described in an extremely

precise

manner.);

the method of preparing the products for assessment;

the tem

the qud
maximy
instruct

associaf

all othe

perature of the products when presented to the consumers;

ntity presented to each consumer and the instructions concerning the minimum
m quantities to be consumed, including a report of any failure to comply, -with {
ions;

ed products or disposals;

" products evaluated during the session and their order of presentation in the session.

12.3 Test procedure

The test prog

thetest
procedd

the que
the datd
operatil
the nun
the date
ambient
the tabl

the inst
on pape

12.4 Const

cedure details shall contain the following:

and
hese

procedure used, makingreference to therelevantstandard or,in the case of non-standardized

res, giving a full description;
stions asked and response scales used;
acquisition method;
g procedures for the study;
ber of sessions or subsessions;
s, times and durations ofsessions;
conditions, such as ényironment, temperature or lighting;
cware used;

ructions anddnformation given to the consumers and the method of their delivery, su
I, on a screén or orally.

mers

ch as

12.4.1 General

Information on consumers shall contain the following:

20

a descri

ption of the target consumer population;

a description of the consumer sample, including its size and the numbers in each of any categories

specifie

d by the commissioning party;

a statement of whether recruitment was task-specific or from a consumer pool.
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12.4.2 Task-specific recruitment

Infor

mation on the recruitment shall contain the following:

— the place or method of recruitment;

— the procedures followed;

— the method of selecting appropriate consumers.

12.4.3 Recruitment from an access panel

If the

q
q

I q

q

recruitment is made from a consumer pool the report shall contain:

3 description of the frequency of participation in consumer tests by the consumer'samj

| table showing all product families that have previously been assessed by mhembers of]

| table showing the frequency of participation in previous tests invelving the pr
bvaluation or its product family.

All the information required in this subclause relates to the preceding 12 months. If the fre

Zero

12.5
The 1

for all consumers, this fact is all that needs to be reported.

Results

esults of the test shall contain the following:

—

12.6
The f

q

I q

indication of provision of the raw data and description of their presentation. Summarj

ata by the mean of graphics or table;

umerical summaries of the results, including the precision of any estimates or averag
ethods used to analyse and interpfet the results;

tatistical inferences drawn from the results;

onclusions drawn from theresults with reference to the objectives of the study.

Annexes to the report

ollowing additional information may be attached as annexes:

3 specimen 'ofthe questionnaire or response form used for the test;

| specimen of any questionnaire used for recruiting the consumers;

rérbatim transcripts of responses to any open-ended questions.

ble;
the pool;

duct under

juencies are

y of the raw

ES;
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Annex A
(informative)

Example of a recruitment questionnaire

No. |Contactinterview project XY 04/05 Filter Code
1 |HellofWe'Te conducting a survey today, and I'd 1ike you to
answier a few questions. Have you ever taken partin an inter-
view [for market research purposes before?
Yes 1
)
No 2
>
2 |When was the last time you took part in a survey? -
3
Information to interviewer: IF IT WAS LESS THAN HALF A
YEAR AGO > END; OTHERWISE, CONTINUE WITH QUES-
TION 3
3 |Doyqu or any of your friends or relatives work in one of the
following industries?
Inforynation to interviewer: PRESENT THE “INDUSTRIES”
LIST
Industry 1 1
y - 4
Industry 2 2
ustry - A
Market research END
Industry 3 4
y - 4
Industry 4 END
Industry 5 6
y - 4
Advertising END
Journalism 8 END
Marketing END
None of the industries listed above 10
>,
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No. |Contactinterview project XY 04/05 Filter Code
4 |MightIaskyour age? QUOT.
20 years to 39 years 1 - :
40 years to 60 years 2 - :
Your sex:
Male 1 - :
Female 2 - :
5| [IThave on this list different food products for daily use. Which of
these food products have you bought lately?
Information to interviewer: PRESENT THE “FOOD PRODUCTS”
LIST
Food product 1 1
Food product 2 2
Food product 3 3 >,
Food product 4 4
Food product 5 5
Food product 6 6
Food product 7 7
Food product 8 8
Information to interviewer: IF “3” IS NOT MENTIONED >
END
6 | |You justsaid that you also use foed product No. 3. Approxi-
mately how often do you usetfood product No. 3?
Information to interviewer: PRESENT THE “FREQUENCY OF
USAGE” LIST
More thartonce per day 1 - ,
Daily. 2
Move-than once per week 3
About once a week 4
Approximately once every fortnight 5
About once a month 6
About once every three months 7 [ END
8

Less frequent than that

© IS0 2014 - All rights reserved
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No. |Contactinterview project XY 04/05 Filter Code

7  |Which brands of food product No. 3 do you buy for your house-
hold regularly, i.e. at least once a month?

Information to interviewer: ASK FOR THE MANUFACTURER
AND THE PRODUCT!IF ONLY THE MANUFACTURER IS MEN-

TIONED, ASK AGAIN!

Brand/Manufacturer Product

N -y

™ sA

) > 5

3y | L

I L R

S L

8A |l hav¢ different brands of food product No. 3 on this list. Which
of th¢se brands do you use in your household, even if only occa-

sionallly?

Information to interviewer: PRESENT THE “BRANDS” LIST -

AND [IRCLE 8A IN THE SCHEME! 8B
8B |Would you, please, tell me how often you use each of these

brangs?

lnfo{uation to interviewer: PRESENT THE “FREQUENEY OF

USAQGE” LIST AND, ONLY IF CIRCLED FOR QUESTION'8A, MAKE [ e

AN ENTRY IN THE SCHEME UNDER QUESTION 8B!
8C |Which of these brands do you use most frequently?

Inforynation to interviewer: ONLY ONE CHOICE IS POSSIBLE;

CIRCLE YOUR CHOICE IN THE SCHEME UNDER QUESTION 8C)!

8A 8B 8C

Brangl 1 1 - 1

Brangl 2 2 (. 2

Brangl 3 oA\ 3

Brangl 4 4 4

Brangl 5 5 ______ 5

Brangl 6 6 ______ 6 > 9

Brangl Z 7 7

Brand-8 ———— 8

Brand 9 9 9

Brand 10 0 ______ 10

Brand 11 11 11

Other information, namely

12 ______ 12
9 |Do you have a food intolerance?
Yes 1 o END
No 2 - 10
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No. |Contactinterview project XY 04/05 Filter Code
10 |Do you suffer from diabetes?

Yes 1 > END

No 2 OK

© IS0 2014 - All rights reserved
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(informative)

Methods for evaluating the data of segmentation subgroups

B.1 General

Depending ¢n the aim of the study, it can be useful to compare subgroups of the target populatior. For
instance, it might be of interest to determine whether there are any differences betweenssub-gioups
and, if so, atjwhich levels of acceptability they occur.

Based on the entire consumer sample, two ways of segmentation are possible:

a) Population subgroups: the subgroups are sample classes for which hypotheses of interest|shall
be veriffied or falsified. The classes should be specified before recruiting the consumers. For|each
of the specified criteria and for each of the sample classes, the size shall be specified so that the
individuyal classes are sufficient (consisting of at least 60 consumers)’to obtain the desired accuracy
of measurement when evaluating the data.

NOTE Depending on the selection criteria the classes do not necessarily have to be of equal size.

b) Segmentation of the consumers: the subgroups shall bé formed from the evaluation of all the
data on[ hand (measurement results and/or socio-demegraphic data). This segmentation s¢rves
to describe the consumer sample and may be used for developing new hypotheses. Subsequent
segmentation is sensible only if the consumer sample was of sufficient size.

In both casgs, the necessary number of consumers in the study varies according to the numbjer of
segments sdlected or to be expected, respectivély, and according to the variance to be assumed wjithin
the individujal segments.

B.2 Population subgroups
The comparjson of subgroups is-ised to gain information with regard to questions of the following fype.
— “Do woinen have the saine preferences as men?”

— “Are thd preferencesdifferent depending on the age group?”
— “Are th¢ preferences different depending on the country?”

— “Are thd preferences different depending on the consumption habits?”

In case that analysis of variance is used and each of the consumers has assessed each of the samples the
following model applies:

Response = group + consumer (group) + sample x group + error

The subgroups are tested against the factor consumer nested in group, whereas the other factors are
tested with respect to the error [it is equal to the interaction sample x consumer (group)].

It is possible to include the order effect and, if necessary, also the transfer effect in this model. If the
order effect is included, the model appears as follows:

Response = group + consumer(group) + sample + order + sample x group + order x group + sample
x order + error
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By means of this analysis, it can be determined whether the different groups position the samples
differently (interaction sample x group) when the order effect is of the same size for all the groups
(interaction order x group) and for all the samples (interaction sample x order).

If there is a significant difference between the groups with respect to the samples (interaction
sample x group), each of the subgroups is evaluated separately.

B.3

Segmentation of the consumers

Subsequent segmentation aims to explain the preference types detected, if any.

This

Inten

means of samples over the consumers. This is, in fact, a principal component afxalysis o

matn

NOTH
their
corre

The 1

How
a hig

complete plans (see Reference [11]). However, a procedurehas been proposed for incomple

as'w

Thus
grou
meth

is particularly of use if, in checking the histograms, bi-modalities were detected.

nal preference mapping affords the possibility of analysing data without taking-into

ix in which the lines represent the products and the columns the consumers.
Principal components analysis: a method for analysing multivariate data with the aim

variability in a minimum number of principal components or linear compihations of the origir

lated variables.

simultaneous” representation enables the products to be superposed to the consumer

h percentage of the original variation. This procedureis, in general, applicable only

1] (see Reference [10]).

, when examining the first components of the principal component analysis visuall
ps (clusters) can be discerned, if presentiIn order to identify consumer clusters, c
ods can be used.

account the
[ the grades

bf expressing
al and partly

S.

bver, the information provided by the first few componentsisvalid only if these componlents explain

when using
te test plans

/, consumer
lassification
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Annex C
(informative)

Plans for assigning products to consumers

A completely valid and even recommendable proposal for assigning products to consumers is a
randomized complete block design. This would mean that each consumer tests each product exactly

once. The orjder of presentation is randomized independently for each consumer. The advantage.o
proposal is that it validates the analysis in the simple block model.

There are, however, reasons why in many cases the experimenter might want to use giother,
complicated, design.

28

Incomp

consumfer to evaluate each product. The number of samples, which can beltested by a consy

depend

block design, see ISO 29842. Again, the order of the products willinormally be random
independently for each consumer

Order e

One of

randomjization is this order effect: Randomization of the*order of presentation avoids a possiblé

duetoo

If the e

randomlized complete block design is a generalized Latin square. Here, the order of the present

of the p
in the fi

In the c
the pro
structu

It shoul

design does not validate®he analysis in the simple block model. Instead, a row- column model s}

be used

Carryoyer effects: In spite of the use of washout periods, it may be possible that a product]

have an|

worried aboutcarryover effects, it may make sense to use a so-called neighbour balanced de

seee.g.

ete block designs: If the number of samples is too large, it might not be possible for

5 on the nature of the products. In such a case, it is preferable to use @balanced incomj

the reasons the complete block design and the balanced incomplete block design re
Fder effects. Randomization guarantees that eagh product has the same chance of coming
kperimenter fears that the order effects-might be very strong, a valid alternative t

Foducts to the consumers is arrangged-in such a way that each product comes equally
rst, second, etc. position.

hse of an incomplete block désign, it is also possible to arrange the order of presentati
Hucts in such a way that each product comes equally often in each position. Designs o
e are called generalized Youden designs.

d be noted, however,that the use of a generalized Latin square or a generalized Yo

which takes-account of order effects.

effectson'the taste of the product which is tasted in the next period. If the experimen

Réference [2]. Some possibilities for the analysis of neighbour balanced designs are out

f this

more

each
Imer,
blete
ized,

fects: Often, experimenters are worried about the presence of order effects. It is well kinown
that prgducts which are tasted earlier will generally be rated better than products which come

later.
quire

bias
early

b the
htion
bften

on of
F that

uden
1ould

may
ter is
sign,
lined

in Refe

ences 2] amd 191

Organizational matters: in some cases, there are organizational matters that demand a more
complicated design structure. For instance, it may be the case that there are eight products to
be compared, but there are only four heating places, such that in any session only four products
can be presented. Situations like this require a more complicated, non-standard, design, and,
correspondingly, a more complicated, non-standard, analysis. In such cases, the experimenter
should seek the help of a statistician
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Annex D
(informative)

Influence of the sample size on the accuracy of one mean

Every consumer group has to have a certain minimum size so that differences can become evident in the
assessment of the products and, most importantly, so as to enable the mean of the assessments given by

a corjsumer group for a product to be estimated with a certain accuracy. The same applies

cons

individual differences.

The accuracy depends on the sample size and on the variability of the assessment’grades ov|

Assu
devid
accu

whefe A, is equal to half of the confidence interval at P = 0,95 of the mean.

For ¢xample, Ac = 0,2 means that the confidence interval of the mean comprises betwe

and

Tablé¢ D.1 gives the relationship between o, n, and A..

o andl A; shall*be expressed in the same units.

But t
into

NOTE

imer sample or to a class of samples or to a segment revealed to be existent when€x]

Iming the assessment grades given for a product to be normally distributed with

Facy, Ac, can be determined from Formula (D.1):

m+0,2).

Table D.1 — Sample size required to obtain a desired accuracy

Standard Deviation
Accuracy o

Ac

1,5 2,0 2,5
0,2 225 400 625
0,3 100 178 278
04 56 100 156
0,5 36 64 100

to the total
amining the

er the panel.

a standard

ition, 0, the minimum size of the consumer sample required to estimate the mean with a desired

(D.1)

en (m - 0,2)

isk be taken

ocdetermine the number of consumers to be recruited, it is recommended that the S-r

£ [ A A P2 PA)
CCOUITT ST AT AT S L alTar 1)

will not be determined unless effect size (ES) has been fixed (Cohenl8l).
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Annex E
(informative)

Minimum sample size for tests using rating

E.1 General

A sensible f
assessment
just one pro
study. If, hoy
consumers 4

But this ruld
use them, hd

Whatis
one refd
one pro

How ma3
How ma3
What is
Whatis

What is
value off

What is

Whatis
the con

Thisannexn
For other c:
more), the 1
also consult

Is the alternative hypothesisone-tailed or two-tailed?

equirement for the sample size of studies with consumers would be to get atNea
, and preferably around 100 assessments, per product. In the case that each consumer
duct; this would require n = 100 x p consumers, where p is the number of products i
vever, each consumer tests k products, this rule of thumb would mean that m= 100 x
ire needed.

e of thumb is poor. There are more sophisticated approaches. If the experimenter war
needs to answer a number of questions.

the aim of the study? Demonstrate that there are some differénces between one produc
rence value or between two or more products? Or show, that there is a similarity bet
duct and one reference or between two or more products?

ny products are there in the study? One product? Twe products? Three products or m
ny products will be evaluated by each consumer?

the chosen a-risk?

the desired power, P, or the S-risk for the test? [or: What is the acceptable §-risk? (P=1 - -

the value of the difference 6 to pe detected for a difference test? What is the unaccep
the difference, 4, for a similaritytest?

the within-product(s) dispersion of the ratings?

the relationshipdetween the ratings attributed to various products by the consumers
sumers rate several products?

hight notdealwith all potential cases. It only deals with the assays composed of two prod
ises, more’ simple (with only one product) or more complicated (with three produd
eadershould seek advice from a statistician or use appropriate software. The reader]
AENOR NF V09-500:2012[2].

bt 60
tests
n the

(p/K)

ts to

t and
veen

bre?

Fisk)]

table

when

ucts.
ts or
may

This Annex deals with four cases: two cases for a difference test and two cases for a similariy test.
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E.2 Case 1: Aiming to demonstrate a difference with assessor rating only product

A or product B
The number, n, of consumers for each product is given by Formula (E.1):
_ Uy /2 + U )X O within products i
n=2x (E.1)
o
where
/2 isthe {T=o/2)quantite of the ormmat distribution for theo-risk fora tyvo tailed
alternative hypothesis ; it is equal to 1,960 for an a-risk = 5 %. For an'6he tailed
alternative hypothesis, uq/2 is replaced by ug ; for an a-risk = 5 %,b is g¢qual to
1,645;
up is the (1 - )- quantile of the normal distribution for the telerated § (desired power

NOTH
scale

EXAN

&

P=1-p);

is the within products standard deviation; standard’deviation is assum
homogeneous for the two products;

Pwithin products

is the difference to be detected between thé two products.

Owithin products and & are expressed in the same scale, forexample the 1 to 9 scale. The 1 to
is supposed to lead to ratings approximately according to\anormal distribution.

PLE For the following conditions

ed to be

9 categorical

a Ug/2 B (P=1-p) Owithin products

up

6

0,05 1,960 0,10 (0,90) 1,282 1,50

0,50

Forn

NOTH
155 ¢

E.3
A ar
The 1

=

ula (E.1) leadston=189,2, use 190-consumers per product and 380 consumers for the ty

For a one tailed hypothesis with A > B, u, = 1,645 (for @ =5 %) and Formula (E.1) leads to
onsumers.

Case 2: Aiming te’demonstrate a difference with assessor rating bot
1d product B

iumber of consumers is given by Formula (E.2):

2
(“a/z + Ug )Xo-within products <V 1-p

=2%

vo products.

n=154,2, let

h product

(E.2)

o

where

Ua/2

up

Owithin products

© ISO

is the (1 - a/2) quantile of the normal distribution for the a-risk for a two tailed

alternative hypothesis ; it is equal to 1,960 for an a-risk = 5 %. For an one tailed

alternative hypothesis, uq/2 is replaced by ug ; for an a-risk = 5 %, uq is
1,645;

power, P = 1-f3);

homogeneous for the two products;
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is the (1 - B)- quantile of the normal distribution for the tolerated f-risk (desired

is the within products standard deviation; standard deviation is assumed to be
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o)

p
NOTE
As

Gd =2x
where oq is

each consumer of the population, Formula (E.2) becomes

is the difference to be detected between the two products;

is the correlation in the population between the ratings attributed to the two prod-
ucts by the consumers.

Owithin products and & are expressed in the same scale, for example the 1 to 9 scale.

O within products = (1 - P)

'he standard deviation of differences between the ratings attributed to the two produdts by

2
u 2 +u X Gd
n= (“af2 45 (E.3)
o
Probably, Fqrmula (E.3) is the most frequently used expression.
EXAMPLE For the following conditions
A Uq/2 B P=1-p5 ug o4 4
0,05 1,960 0,10 (0,90) 1,282 1,70 0,50

Formula (E.B) leads to n = 121, 5; use 122 consumers.

NOTE Fqr a one-tailed hypothesis with A > B, uy = 1,645 (for'a = 5 %) and Formula (E.3) leads to n = 99] 0.

E.4 Case

with each assessor rating only productA or product B

The number| of consumers for each product is given by Formula (E.4):

(ua + uﬁ )X O withinproducts

3: Aiming to demonstrate that product A is not inferior to product B

2

where

Ug

up

Owithin product

y (E.4)

is.the'(1 - a) quantile of the normal distribution for the a-risk for a one tailed glter-
native hypothesis (non-inferiority test);

is the (1 - B) quantile of the normal distribution for the tolerated fS-risk (desirgd
power P=1-p);

is the the within product standard deviation; standard deviation is assumed to be
homhomogeneous for the two products;

A is the difference unacceptable to consider that the two products are similar (inter-
changeable).
NOTE Owithin products and 4 are expressed in the same scale, for example the 1 to 9 scale.
EXAMPLE For the following conditions:
a Ua B (P=1-p) up Owithin products 4
0,05 1,645 0,10 (0,90) 1,282 1,40 0,30

32
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Formula (E.4) leads ton=373,2; use 374 consumers per product and 748 consumers for the two products.

E.5 Case 4: Aiming to demonstrate that product A is not inferior to product B

with each assessor rating both product A and product B

The number of consumers is given by Formula (E.5):

B (Ua +Uﬁ)XGd

2

A

(E.5)

is the (1 - a) quantile of the normal distribution for the a-risk for a one tailed alter
hypothesis (non-inferiority test);

yp isthe (1 - B)- quantile of the normal distribution for the B-risk (desired power P =

¢q 1isthe standard deviation of differences between the ratings attribtted to the two j
each consumer of the population;

4 isthe difference unacceptable to consider that the two products are similar (interd

hative

L - B);

broducts by

hangeable).

NOTH o4 and 4 are expressed in the same scale, for exampleithe'1 to 9 scale.
EXANMPLE For the following conditions:
a Ug B (P=-p8) up o4q A
0,05 1,645 0,10 (0,90) 1,282 1,70 0,30

Formula (E.5) leads to n = 275,1; use 276-conSumers.

NOTH

prodiict A is not inferior or superior to product B, are not addressed. The calculation of the number

Cases 3 and 4 are non-inferioritytests. Strict similarity tests, where the laboratory has to prove that the

pf consumers

for sych tests is difficult (there is noexpression that directly gives this number) and it leads to some high numbers
of conpsumers. For example, the niumber of consumers is equal to 480 per product for the conditions off the example
of cage 3 (960 consumers for the two products) and to 698 for the example of case 4, respectively. For tests of
strict| similarity, it is intended that the laboratory consults appropriate software. Note that ASTM E1958-07(3]
deals|with strict similarity_tests only when they are made by comparing pairs and when each consymer receives
both products A and B.
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Annex F
(informative)

Minimum sample size for tests using ranking

F.1 General

Ranking teg
tests, Annex
the case of r
the laboratdg

In the field
consumer r

more: A or B.

F.2 Case
A and B

The number

e/

ry may consult statisticians.

fhedonic measurements, the ranking test on two products is called a preference test.
bceives the two products, A and B; he/she shall determine the product that he/she

1: Demonstrate that there is a preference between the two products

of consumers, n, is given by Formula (F.1):

b X /Do x(l—p0)+uﬁ ><4/pa><(1_pa—)}2

(8/2)*

he (1 - a/2) quantile of the normal distribution corresponding to the risk o chosen in
led hypothesis, uq/2 is replaced by uq (Where: ug = 1,645 for a = 5 %);

he (1 - ) quantile of the normal distribution corresponding to the power P required,
lere: P=1-§;

0 in a preference test;

pothesis Ha; it is equal to po + §/2;

ts may comprise two or more products. By analogy with Annex E concerning the ra
 F is limited to presenting the expressions used for calculating the number of consumsg
hnking tests concerning two products. For ranking tests comprising three or moré prod

 case of a two tailed alternative hypothesis. For @ =5 %, ug/2 = 1,960. In the case of a g

he probabiljty of preference corresponding to the null hypothesis Hy; it is always equd

he probability of preference of the more liked product corresponding to the alternatiy

l:ings
rsin
ucts,

Each
likes

(F.1)

ne

11 to

n=
where
Ug/2 1S
th
tai
ug is
wi
po is
0,3
Pa 1S
hy|
0 is
NOTE 1

(he dirference in prererence between the two products considered as important.

approximation is valid as soon as the two quantities n x p; and n x (1 - p,) are at least equal to 5.

NOTE 2

Formula (F.1) is based on the approximation of a binomial distribution by a normal distribution; this

In this International Standard, the value of § is equal to the difference between the probabilities of

preference of the more liked and less liked products. Some authors express the value of § in relation to the mean of
these two probabilities, i.e. in relation to pg. The reader is expected to be careful not to confuse these two modes

of expression
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EXAMPLE For the following conditions:

po 9 Pa A Ug B Power ug
0,50 0,20 1,14 0,05 1,960 0,10 0,90 1,282

Formula (F.1) leads to n = 261,8, i.e. 262 consumers.

If the laboratory questions 262 consumers and there is a difference in frequency of preference equal to
0,20 between the two products A and B, it is certain to conclude a difference of preference on average in
9 out of 10 tests.

NOTE 3  In the case of a unilateral hypothesis with A > B, Formula (F.1) leads to n = 235,6. If.the laboratory
questions 236 consumers and if the true preference for A is equal to 0,60, it is certain to concludd a significant
preference on average in 9 out of 10 tests.

F.3 | Case 2: Demonstrate that the frequency of preference forproduct A [is not
infefrior to that of product B

The humber of consumers is given by Formula (F.2):

[ua x\[Pax(1-pg)+ug xﬂlpox(l—po)}z

n= ( ; )2 (F.2)
Af2

where

Y, isthe (1 - a)- quantile of the centred and reduced normal distribution, correspondjng to
the risk, a, chosen. In a non-inferiority tést, the hypothesis is one tailed, therefore ¢ = 5 %,
Uq = 1,645;

yp isthe (1 - fB)- quantile of the nogmial distribution corresponding to the power, P, refuired for
the test, where f=1-P;

4 is the difference in probability of preference which does not enable product A to bg considered
as not inferior to product B;

ba is the probability(of preference for product A in the case of a null hypothesis of a nqn-inferior-
ity test; it is equal to po - 4/2;

o is the probability of preference for both products when there is no difference in preference
between.them; it is equal to 0,50.

NOTHE 1  Fermula (F.2)is based on the approximation of a binomial distribution by a normal distrjibution.
NOTE 2>+ "In this International Standard, the 4 value is equal to the difference of the two probahlllties pa and

(1 - [JaJ JUlllC auLllUlD CAyl T35 LllC I_I vau,u:: lll lClaLlUll LU LllC HHITdIT Ul LllCDC LVVU quauuuca, l C. lll I .,latiOl’l tO the
probability po. The reader is expected to be careful not to confuse these two modes of expression.

EXAMPLE For the following conditions:

A=|pg-(1-pg)| Pa bo A Uy B Power ug
0,10 0,45 0,50 0,05 1,645 0,10 0,90 1,282

Formula (F.2) leads to n = 851,9, i.e. 852 consumers.
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