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Abstract

The predictive validity of implicit and explicitt#udes is a central question in
social psychological research with important thecatand empirical ramifications.
Three main patterns of combining implicit and egplattitudes to predict behaviour
have been postulated. These are, double dissmti@t which implicit and explicit
attitudes predict spontaneous and deliberate betakespectively), additive (in
which implicit and explicit attitudes both prediariance in behaviour) and
interactive (in which implicit and explicit attited combine to predict behaviour).
These models were tested in this study using atstial equation modelling approach
utilising three different measures of behaviourvafying spontaneity) towards
genetically modified (GM) food. The additive pattein which implicit attitudes and
explicit attitudes both predict variance in behavjavas found to best fit the data. In
addition, all behaviour measures indicated thantlgrity of participants were

willing to try GM food in some situations.



Introduction

The use of implicit attitude measures has incrgseatly in recent years
since the development of the Implicit AssociatiesT(IAT: Greenwald, McGhee
and Schwartz, 1998) and other measures of imglititude, e.g., the Extrinsic
Affective Simon Task (De Houwer, 2003). One of thain issues that has emerged
within the literature on implicit attitudes is th@redictive validity. If implicit
attitudes do not differ significantly from expli@ttitudes, and if they do not provide
additional information for predicting behavioureththe usefulness of measuring
implicit attitudes is limited.

There are several different ways in which implad explicit attitudes may
combine, or dissociate, in order to predict behawiol he majority of research has
found a double dissociation pattern in which impladtitudes are found to predict
spontaneous behaviour and explicit attitudes pteldiltberate behaviour, but not vice
versa (Dovidio, Kawakami and Gaertner, 2002; Dayi#tiawakami, Johnson,
Johnson, and Howard, 1997; Fazio, Jackson, Dumtdi\lliams, 1995; Spalding
and Hardin, 1999). However, there are severaietutiat have found a different
pattern of results. These have indicated thaeeltbth implicit and explicit attitudes
predict behaviour (Brunel, Collins, Greenwald anetj€, 1999; Hugenberg, and
Bodenhausen, 2003) or that implicit and expliditides interact together in
predicting behaviour (Jordan, Spencer, Zanna, tasBrowne and Correll, 2003;
McGregor and Marigold, 2003). Thus, the way inethimplicit and explicit

attitudes relate to behaviour is not clear cut.



Predicting behaviour

Explicit attitudes have been found to be a consibtgood predictor of
behaviour (Armitage and Conner, 2001). The predictalidity of implicit attitudes
varies greatly between behaviours however. In scases, studies have found that
implicit attitudes were more highly predictive adtaviour than explicit attitude
measures and in others implicit attitudes did rgutiBcantly predict behaviour at all
(Fazio and Olson, 2003).

In general, research has found that explicit atétupredict deliberate
behaviour and implicit attitudes predict spontarsebehaviour (e.g., Dovidio et al.,
1997; Dovidio et al., 2002; Fazio, et al., 1995aldmg and Hardin, 1999). Fazio’s
(1990) MODE (Motivation and Opportunity as DEterinits of processing) model
provided a framework to explain when behaviour widag spontaneous, and best
predicted by implicit attitudes, and when behavisould be deliberate, and best
predicted by explicit attitudes. This model poated that when an individual has the
motivation and the opportunity to think carefullyocat a decision, behaviour will be
driven by deliberate processes. On the other htad,individual does not have the
time or cognitive resources to think about a deaisiehaviour will be driven by
spontaneous processes.

Empirical data broadly supports the MODE modelregent meta-analysis of
the predictive validity of the IAT, and explicittdtide measures, found that explicit
attitude measures were significantly better predscof deliberate behaviour than
spontaneous behaviour (Poehlman, Uhlmann, GreeramaldBanaji, 2005).
Conversely, the IAT was found to be a good prediofspontaneous behaviour.
However, the IAT was also effective in predictirgree behaviour that was

controllable, such as brand related choices andgdehaviour. Other authors have



similarly stated that a double dissociation patternwhich implicit and explicit
attitudes predict spontaneous and deliberate betes/iespectively, may be overly
simplistic (Rudman, 2004).

It should be acknowledged, however, that the atséelevidence does not
necessarily contradict the double dissociationepatof prediction. It is possible that
the variance that has been accounted for in delibdrehaviour by implicit attitude
measures, was shared with explicit attitude measudafortunately, most studies
that have examined the predictive validity of at#s have not included both implicit
and explicit measures of attitude together in taes analysis (and many of those that
have also included additional variables) so itasalear whether separate behavioural
variance was predicted by the two attitude measutdghose studies that have
employed comprehensive analyses, several have thahdmnplicit and explicit
attitude measures do predict separate variancehaviour, e.g., in the prediction of
math SAT scores (Nosek, Banaji and Greenwald, 280&)alcohol consumption
(Wiers, Woerden, Smulders and de Jong, 2002).

Some research has suggested that implicit andogqiiitudes may interact
together to explain additional variance in behariod recent study found that
individuals who had the combination of both high-ssteem on explicit attitude
measures and low self-esteem on implicit attituéasares were relatively high in
narcissism and defensiveness (Jordan, et al., 2(3)n this case, behaviour was
found to be best predicted by combining impliciti @axplicit attitude measures in a
multiplicative fashion (defensive behaviours inéhglin-group bias and dissonance
reduction were measured).

The predictive validity of implicit and explicit@#ude measures seems to

depend, in part, on the degree to which these messorrespond. When



correspondence between implicit and explicit atetmeasures is low, both measures
are associated with worse predictive validity thhdren correspondence is high
(Poehlman et al., 2005). This finding is consisteith suggestions that individuals
holding discrepant automatic and controlled evadmatmay experience some internal
conflict (Petty, Tormala, Brinol and Jarvis, in gs¢ Explicit attitude measures may
be less predictive of behaviour because these toaweerride an automatically

evoked response and equally, implicit attitude messmay be less predictive of
behaviour as these are pulling against opposintjcgdgttitudes. It was found that
inconsistencies between implicit and explicit att# measures had a significantly
greater detrimental effect on the predictive va§idif explicit attitude measures than
implicit attitude measures. Poehlman et al., (2GQggest that this is because people
may be less aware of their automatic associatindstherefore, less able to override

these

The relationship between explicit and implicit tafties

The relationship between explicit and implicit tafties is contentious. In
many studies, particularly those investigating coversial research topics, e.g.,
stereotyping, implicit and explicit attitudes me@suhave not correlated with one
another. However, in other areas, e.g., attittoards different product brands,
significant correlations have been found (Hofmaaschwendner, Nosek and
Schmitt, 2005; Nosek, 2005).

Two main theoretical stances have been adoptexbiaiaing the relationship
between explicit and implicit attitudes. The datiitude model (Wilson, Lindsay,
and Schooler 2000) postulated that an individual hwd two or more attitudes

towards the same attitude object. Therefore, iiffees between implicit and explicit



attitudes would be explained by suggesting thagelse entirely separate constructs
which are developed in different ways.

The dominant view, however, is the single attitagproach which suggests
that there is one attitude construct and impliod axplicit attitudes are actually just
different ways of measuring the same thing. F@ tdason, it was suggested that
implicit and explicit attitudes should actually t&ferred to as different implicit and
explicit measures of attitudes (Fazio and Olso0320 The single attitude approach
was the stance taken by dual process theoristsyethin the MODE model (Fazio,
1990) and the heuristic-systematic model (Bohnershdwitz and Chaiken, 1995).
This group of theories generally agrees that altisuare produced jointly as a
function of deliberate and spontaneous procesdigplicit attitudes are thought to
measure deliberate processing and implicit attgwade thought to measure
spontaneous processing. Differences between iinahd explicit attitudes are
explained as being a result of a variety of infcesthat impact upon deliberate
processes but not spontaneous processes. Thiesmads include self-presentation
effects and demand characteristics.

A more general theoretical approach has recenty Ipeovided in Strack and
Deutsch’s (2004) ‘Reflective-Impulsive’ model. $hmodel built on dual process
theories by relating postulated processes to magivand behaviour. It was
suggested that reflective and impulsive process@asgsponding to deliberate and
spontaneous processes) operate in parallel, aragitat various stages of processing.
Information is thought to always be processed éithpulsive system and will also
be processed by the reflective system dependintg amensity and the attention it
receives. Processing within the reflective sysiethought to be applied to

representations that are retrieved from the impelsystem and in turn, reflective



processing may lead to the formation of new assioaiswithin the impulsive system
(see Gregg, Seibt and Banaji, 2006)

Impulsive and reflective processes combine in al ftommon pathway to
stimulate behaviour; this is thought to consisbefiavioural schemata (e.g., Norman
and Shallice, 1986) of varying levels of abstrastneBehavioural schemata are
described as being part of the impulsive systenabutliso being linked to the
reflective system through the process of intendeng., Gollwitzer, 1999). Behaviour
is produced when schemata are activated abovdarceritical threshold. A
motivational dimension (e.g., Cacioppo, Priestatr Barntson, 1993) was also
included in the model in that it was proposed thatvalence of processing within the
impulsive system will ready behaviour for eithepagach or avoidance. Thus, the
Reflective-Impulsive model quite neatly integragtements from existing theories in

order to explain attitudinal and behavioural preess

Testing Predictive Models

Different theoretical stances regarding the retetiop between implicit and
explicit attitudes correspond loosely to differpostulated patterns of combining
implicit and explicit attitudes to predict behavidierugini, 2005). Altogether, three
main predictive models of combining implicit andpégit attitudes to predict
behaviour have been suggested: an additive modellale dissociation model and
an interactive model. Traditional dual proces®tles (e.g., Fazio, 1990; Bohner, et
al., 1995) imply an additive pattern indicatingtthmplicit and explicit attitudes
predict separate variance in behaviour and thdt Wwdt predict all behaviours, to a
greater or lesser extent. The dual attitude m@dfdson, Lindsay and Schooler,

2000) implies a double dissociation pattern, whocddicts that implicit attitudes will



predict spontaneous behaviour and explicit attsudd predict deliberate behaviour.
(The extent to which implicit attitudes may predietiberate behaviour or explicit
attitudes may predict spontaneous behaviour isaegd as shared variance between
the two attitude measures.) The integrative aprad the reflective-impulsive
model (Strack and Deutsch, 2004) implies an interecombination pattern in which
implicit and explicit attitudes combine to predoghaviour in a synergistic fashion. It
Is emphasised, however, that the confirmation ef paxticular pattern does not
confirm or deny the validity of the associated tie¢ical approach as each theoretical
approach could in fact explain each of the predicpatterns.

Asendorpf, Banse and Micke (2002) tested two piatigortedictive models
(the additive model and the double dissociation efodithin the domain of shyness.
Their results showed that even though implicit-selficepts and explicit self-concepts
correlated with both spontaneous and deliberatesanea of shy behaviour, the
double dissociation model was found to fit the dstier than the additive model. A
further examination of predictive models was caroet by Perugini (2005) who
examined two different behaviours, smoking andngagnacks versus fruits. In the
study of smoking behaviour an interactive, rathantan additive model was
supported (it was not possible to examine the dodlgdsociation model because only
one behaviour was examined). Within the studyabihg snacks versus fruits, two
behaviours were examined. The deliberate behawasra self-report of the
frequency of which the individual eats snacks veffsuits, and the spontaneous
behaviour was the choice made by the participamrwdifered the choice of either
fruit, or a snack, at the end of the experimeni.thkee of the predictive models were

examined and of these, it was found that the dodiskociation model was supported.



The conclusion was that different patterns of canmlg implicit and explicit attitudes

may account for different behaviours across domains

Attitudes and Behaviour towards GM food

Within the domain of GM food, predicting behavialuresponses is extremely
important not only for producers but also for pplmakers, consumer organisations,
and food retail outlets, amongst others. Whilstéthave obviously been
protestations about the introduction of GM foodpayticular environmental and
consumer pressure groups (Grant et al., 2003) Jéiss clear how widespread this
negative feeling is and how this will translateoiatctual consumer behaviour.
Overall the British population seem to be ambivalerheir explicit attitudes towards
GM food (Gaskell, Allum and Stares, 2003), howevraplicit attitudes towards GM
food in Britain were found to be positive (Spenod downsend, 2006). The
question of how these different attitude measunégranslate into behaviour is as yet
unanswered. Research examining actual behaviaarts GM food is sparse, partly
due to practical reasons in that GM food is soll widely available in Britain.
Available research on behaviour towards GM foodlbesen varied, with self-report
data and real choice experiments generally indigatiat people would try GM food
(Sparks, Shepherd and Frewer, 1995; Spence andsean2006; Townsend and
Campbell, 2004) and data from studies using coatihgaluation techniques
indicating that a majority of individuals in the Ukould not accept GM food even if
it was cheaper than alternatives (Moon and Balasnanian, 2003). Differences in
results are likely to be due to methodological eodtextual differences as well as

differences in the amount of deliberation the mdshelicit from the individual.
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Measuring spontaneous behaviour

Behaviour can be thought of as deliberate or astgpeous and, in fact,
different types of behaviour may fall along a conotim between being completely
deliberate and being completely spontaneous (BaadiMitchell, 1978; Fazio, 1990;
Mgller, 2003; Schneider and Shriffrin, 1977). kswheorised that deliberate
behaviour is distinguished from spontaneous behawidth respect to the amount of
cognitive effort used in making the decision torgaut the particular behaviour.
Fazio’s (1990) MODE model suggested that behawwollibe deliberate when the
individual has the motivation and the opportundyctrry out the behaviour.
Motivation is thought to increase with involvemastwell as with the perceived risk
connected with the decision and with the costslireswith making the wrong
decision. Opportunity is decreased by time presand with ability, which can be
affected by cognitive capacity available with whiolmake the behavioural decision.
Following this reasoning, behaviour can be foraetddcome more spontaneous by
decreasing motivation, by increasing time pressutgy decreasing the individual’s

cognitive capacity available (Beach and Mitchefl7 &).

Overview of aims

The aim of the present study is to examine theetimain predictive models of
implicit and explicit attitudes within the domaihteehaviour towards GM food.
This is the first study to examine the predictiadidity of implicit attitudes towards
GM food. In addition, this is the first study ttlise a structural equation modelling
approach in testing all three predictive modelscoorently. In doing this, this study
uses three different behaviour measures and tmeseraed to represent ecologically

valid types of behaviour of varying levels of spamgity. For this reason, one
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behavioural measure is designed to measure vebhedate behaviour, one
behavioural measure is designed in order to meds&ivaviour that was partly
spontaneous and partly deliberate (henceforthregfdo as combined behaviour) and
one behavioural measure is designed in order teumeaombined behaviour with
increased spontaneity which was imposed by intriogdua time limit for the task

(henceforth referred to as spontaneous behaviour).

Design

This experiment had a repeated measures deswghiah all participants
completed five tasks. These were a Go No-Go Aasioai Task (GNAT; Nosek and
Banaji, 2001) which examined implicit attitudes tads GM food, direct questions
which examined explicit attitudes towards GM foadsjignette task which examined
deliberate behaviour towards GM food, a real chtas& which examined combined
behaviour towards GM food and an equivalent gatitetty task which examined

spontaneous behaviour towards GM food.

Participants

Two hundred participants were recruited for thislg. Recruitment was
carried out in a topic blind fashion, to avoid ssgfection on the basis of an interest in
biotechnology (Campbell and Townsend, 2003), thinquaosters advertising the study
around the University campus as well as e-mail ddveg to undergraduate

university students.
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Materials

GNAT (Implicit attitudes)

A GNAT was used to examine implicit attitudes tods&aGM food. The
GNAT (Nosek and Banaji, 2001) was developed froelthplicit Association Test
(Greenwald, McGhee, and Schwartz, 1998) and isbas¢he same logic as the IAT
and other response competition tasks. It is asgduha performance within the task
will be superior when responses are made to appaems that are strongly
associated than to a pair of items that are weaddpciated. The GNAT differs from
the IAT in that participants respond to just ong te¥get category rather than two, as
Is required within the IAT, and therefore the GNATamenable to examining implicit
attitudes in a context free manner.

The procedure of the GNAT was identical to thatdusg Nosek and Banaiji
(2001) except 20 practice trials and 80 criticall$r(in two blocks of 40) were used,
in comparison to 16 and 40 respectively used ineM@d Banaji (2001). As
reaction times were to be used for analysisesponse deadline of 1000ms was used
for target words and a response deadline of 500assused for distracter items; a
shorter time is recommended for distracter itemsrder to maintain the speed of
responses. The procedure was slightly modifieatder to reduce extrapersonal
associations in a similar way to the IAT (Olson &adio, 2004). This involved
changing attribute titles from ‘Pleasant’ to ‘Idikand ‘Unpleasant’ to ‘I dislike’
although exemplars were kept the same.

The actual procedure of the GNAT requires participdo respond to certain
categories (Go) and not to other categories (Na-Gopne section of the task,
participants must respond to exemplar words betantp the categories ‘GM food’

(e.g., engineered salmon’ and ‘modified tomatoasy ‘I like’ (e.g., ‘happy’ and
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‘pleasant’) and in a second section of the taskjgg@ants must respond to exemplar
words belonging to the categories ‘GM food’ anddin’t like’ (e.g., ‘bad’ and
‘nasty’). Performance in the GNAT is analysed eithy comparing the amount of
errors made in each condition or by comparing reat¢times in each condition. In
the context free version of the task, as was useg, the background to the target
items (GM food) used was composed of attributeg.ohll one condition participants
were therefore required to respond to exemplatBeofGM food’ category and one
set of attribute category words, e.g., ‘I like’daio ignore exemplars of the opposing
attribute category, i.e., ‘I don’t like’. In thesond condition participants responded
to the ‘GM food’ category and the other attribuétegory, e.g., ‘l don’t like’, and
ignored the originally paired attribute categorg,,i‘l like'.

The stimuli presented were exemplars of each caggge., ‘GM food’, ‘I
like’ and ‘I dislike’) and five exemplar stimuli we used in each category, see

Appendix. These were chosen as being highly rlatehe category labels.

Explicit attitude questions

Questions assessing explicit attitudes towardsf@M were measured using
eleven semantic differential seven-point scalegirapfrom minus three to plus three.
Adjectives used were bipolar pairs, e.g., bad -dgaod were the same as those used

by Swanson, Rudman, and Greenwald (2001) and Pei(@2§i05).

Vignettes (Deliberate behaviour)

In total nine vignettes were constructed. Theseewdeveloped by
determining possible real scenarios in which pgdicts might encounter GM food

and have to decide whether to try it or not. Bameple:

14



‘You attend a restaurant with friends for dinned aotice that at the bottom
of the menu there is a notice stating that sonmbefood served may contain GM
ingredients. What do you do?’

To aid decision making, multiple choice options fotential behaviour were
provided and the same three options were usedafibr eignette. These options were,
(a) Eat the GM food, (b) Do not eat the GM food(@rDon’t know. Each question
also included space for participants to write fartbomments if they desired. A pre-
test, involving 13 participants, was used in otdegvaluate the consistency of the
guestions used; this was high with Cronbach’s attta84. It is noted that vignettes
measure intentions to perform behaviour, rathan #ual behaviour itself, but these

will be used as a measure of potential deliberatatbiour.

Real choice task (Combined behaviour)

The real choice task utilised (purportedly) GM cblate chip cookies that
were individually wrapped and presented on a sgrplate. The ingredients labels of
each cookie was removed so as to disguise théhaicingredients were not GM
which left each cookie in a sealed, transpareast wrapper. This task also made
use of a voice recorder that was hidden from vietliiwan open drawer in order to

record the time taken to make the decision aboethdr to accept the cookie or not.

Equivalent gain lottery task (Spontaneous behaViour

The equivalent gain task is a type of contingedtiation task (see
Venkatachalam, 2004, for a review), often used iwithe economics literature
(Bateman, Munro, Rhodes, Starmer and Sugden, 13at}icipants are asked to

choose among a series of options, here consistiagmonetary amount and a box of

15



eight chocolates, e.g., ‘We give you £0.60 or a doaight chocolates’. Two pages
of 20 options were used here that increased in taopnamount offered from zero to
£5.70 (increasing in increments of £0.30). Oneepaftered a box of eight GM
chocolates as an alternative to the monetary optoid one page offered a box of
eight non-GM chocolates as an alternative; whiaisiee was presented first was
counterbalanced between participants. As an ineetd be truthful in the choices
that they made, it was emphasised to participdwatsthey would receive one of these
options drawn from one of the lotteries. A stomhatvas also used for this task in
order to measure one minute which was the time kttowed for the participants to
complete the task. As noted earlier, the usenoé ppressure is established as a

standard method of encouraging spontaneous behligdeach and Mitchell, 1978).

Procedure

Participants were firstly provided with an infornoet sheet and a consent
form which explained that they could withdraw froine study at any time without
having to give a reason, and that their data cbaldithdrawn from analysis on
request. The procedure of the study was then itbesicr Participants completed four
tasks within the study with full knowledge of paipiation and completed a final fifth
section that was purportedly not part of the expent. The four tasks that
participants completed with knowledge of participatwere a GNAT examining
implicit attitudes towards GM food, direct quessaxamining attitudes towards GM
food, a series of vignette questions examiningoeedite behaviour and an equivalent
gain lottery task examining spontaneous behavimuatds GM food. Participants
were given no time restrictions on tasks apart ftoe"GNAT which utilised a

response window inherent to the task design anddhevalent gain task in which
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participants were given one minute to completetdisk in order to increase
spontaneity of responses. All participants congaléhe equivalent gain task within
the time limit set. Presentation order was coulnat@nced, although, it was ensured
that attitude tasks were presented first and belbeai tasks second. In other words,
whether participants completed the GNAT or thedigdtitude questions first was
counterbalanced and whether participants completgekttes or the lottery task first
was counterbalanced but the attitude questionsyalyeeceded the vignettes and the
lottery task. In addition, the different versiasfshe GNAT and the lottery task were
counterbalanced between participants.

The participants were then told that the study oxaes and they were provided
with their prize from the lottery task. This wdsosen by the participants themselves
by drawing a number (from a selection of 1 — 26jrfra bag without being able to see
the numbers. The corresponding prize option was tonsulted and the participants
were provided with whatever they chose for thataypt For example, if a participant
drew number nine, option nine was consulted atitey had chosen the monetary
amount within this option, they were provided witis amount of money, if they had
chosen chocolates, they were provided with the @lates. All participants were
allocated to the group that received the prize ftbenpage that listed choices between
money and non-GM chocolate. This was done fortma@aeasons as it was not
feasible to obtain GM food samples for use in tie\s

The final fifth section involved offering participts a chocolate chip cookie
that was purportedly made using GM ingredients@ogided as a sample from a
biotechnology company. Again, for practical reasdhe cookie used was not
actually GM. In addition, participants were ledbielieve that this was not part of the

experiment as previously they had been told treaettperiment was over.
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Participants had the choice of whether to accepttiokie or not. In addition, the
amount of time that participants took to make theice of whether to accept the
cookie or not was recorded. To ensure that thsst@endardised across participants,
the time taken was recorded discretely using aeviecorder. The recorder was
started as soon as the experimenter had finishgdiaing that participants were
allowed to take a cookie and stopped as soon éisipants indicated that either they
would or would not like to have the cookie. Thetggant's choice was measured as
either when they actually picked up a cookie owhen they verbally accepted or
rejected the cookie.

Finally, the purpose of the experiment was revetdgurticipants. The
deceptions involved in the experiment were explimeth in terms of what these
were, and in terms of why they were used. Sevellalw up questions were also
asked of participants. These were (a) whether tbalysed that the offer of a
chocolate chip cookie, at the end of the experimeas part of the actual study and
(b) if they believed that the chocolates, and tihecolate chip cookie, that they had
been offered contained genetically modified ingeats. In addition, if participants
had refused the cookie, they were asked to gieason for refusing the cookie. If
they had accepted the cookie, they were askeeyfiilad accepted the cookie for

themselves, and whether they had intended to eatabkie.

Results

Explicit attitudes

The measurement of explicit attitudes displayeadgmonsistency as measured
by Cronbach’s alpha (0.80). The data for the expdittitudes for two participants

were lost, leaving the data from 198 participantsainalysis. Across participants,
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explicit attitudes towards GM food had a mean 012Q'SD = 0.73) which was found
to be significantly negative by a one sample t-{%07) = -2.329p < 0.05) with a

small effect size (Cohen’s d = -0.23).

Implicit attitudes

GNATSs were evaluated using reaction time datéerhal consistencies were
examined using split-half reliabilities and theserevfound to be acceptable with a
value of 0.67 (after adjustment using the SpearmBrown correction; Nunnally,
1978). Overall, the mean percentage of errors rbggrrticipants was 5.30%.

Across participants, it was found that when resipaynto ‘GM food’ words,
mean reaction time was 495.24ms (SD = 44.44ms) wherd with ‘I like’ words
and was 501.25ms (SD = 44.98ms) when paired witlorl't like’ words. Reactions
to the pairing of ‘GM food’ and ‘I like’ were sigicantly faster than to the pairing of
‘GM food’ and ‘I don't like’ (t(199) = -2.329p < 0.05). This difference had a small

effect size (Cohen’s d =-0.13).

Vignettes (Deliberate behaviour)

Behaviour, as measured by the vignette questwas coded as plus one if the
participant indicated that they would eat GM fopelo if the participant was not sure,
and minus one if the participant would not eat Gidd. Scores were added for all
the vignettes to provide a total deliberate behavszore for each individual,
therefore, a higher score indicates that a pasdtitips more likely to eat GM food.
Consistencies across questions were found to b, goth Cronbach’s alpha
amounting to 0.77. The overall mean behaviourateswvas 3.01 (SD = 4.11)

indicating that the majority of people would eat Gddd in most of the situations
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provided. A one sample t-test indicated thatwWas significantly positivet(196) =

10.256,p < 0.001; Cohen’s d = 1.04).

Real Choice (Combined behaviour)

Altogether, 84% (168/200) of our sample acceptedplurportedly GM)
chocolate chip cookie. However, it was also naked five people who did not take
the cookie said that they would have acceptedtamaltive GM product. In addition,
five people who did take the cookie said that tiwewyld not have tried the cookie but
accepted it in order to give it to a friend. Ather two people who did take the
cookie were not sure whether they would actualtyitear not.

The time taken for participants to make the charbether to accept the
(purportedly GM) cookie or not was also measur€his was used in conjunction
with the participant’s decision of whether or nmiaiccept the cookie so as to order
participants’ preferences for the cookie. Thus,l&ngth of time participants took to
make their decision was taken as a measure oftti@maty of their choice and this
was supported by qualitative responses. Thosadbktionger to decide, whether
they wanted to take the (purportedly GM) cookieegally filled the decision time
with questions regarding the safety of GM food,,é@oes it have any side effects?’,
guestions regarding the ingredients in the coakig, ‘What's GM about it?’, or
regarding the taste, e.g., ‘What do they tastelik©thers simply paused for a length
of time before making their decision or expresseckuainty over their decision, e.g.,
‘I'm not sure whether to try it or not'.

Participants’ preferences were measured on a st¢add had six discrete
points, with three points representing the decistoaccept the cookie at varying

lengths of time and three points representing #wsibn to refuse the cookie at
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varying time lengths. The scale ran from one xarswhich one represented a certain
refusal and six represented a certain acceptaeed;igure 1. Scores on this scale

were used as an indication of the participant’ssiec in further analyses.

Insert Figure 1 about here

The majority of participants made the choice whetbeccept the cookie or

not quite quickly (under five seconds). Much Ipssple took between five and 15s

to make the decision and only a few people took @%e to make the decision, see

Table 1.

Insert Table 1 about here

Equivalent gain lottery task (Spontaneous behaViour

Overall, the amounts of money that participantsewelling to accept in
preference of a box of GM chocolates were posgig&kewed, with a median of £1.20
and a full range of £5.70. The amounts of monetigpants were willing to accept
in preference of a box of non-GM chocolates wese absitively skewed and had a
median of £2.10, and a full range of £5.70. A \&%lan signed ranks test showed that
amounts of money accepted in preference of a b&\bichocolates were
significantly lower than those accepted in prefeeeaf a box of non-GM chocolates
(z=-6.041p < 0.001).

In order to control for individual preferences @rocolates, behaviour
towards GM food was calculated as the differencevéen the monetary amount the

participant was willing to accept in preference vl chocolate and the monetary
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amount the participant was willing to accept inference for non-GM chocolate.
Again this measure was very positively skewed, extcemely kurtotic, with an

almost unimodal distribution at zero.

Correlations

Pearson’s product moment correlations were caoigdetween all variables
apart from between real choice task data and et@ables for which polyserial
correlations were used because this variable hasdamal level metric, see Table 2.
Correlations between factors measured indicatedettdicit attitudes were not
significantly correlated with implicit attituded€xplicit attitudes were significantly
correlated with all three behavioural measurefefvignettes, the lottery task, and
the final real choice decision. Implicit attitudesre found to correlate with just one
behavioural measure which was the lottery taskngmeous behaviour). The
vignette behaviour measure demonstrated significamelations with the real choice

task and the equivalent gain lottery task.

Insert Table 2 about here

Structural Equation Modelling (SEM)

A SEM was used to rigorously test the relationsliptween attitudes and
behaviour and to evaluate the three different #tgzal models discussed earlier. All
three models (additive, double dissociation anerattive) were tested using
structural equation modelling with LISREL software.

All data was measured on interval or ratio scapestdrom data from the real

choice task which was measured on an ordinal scsdielitionally, data from the real
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choice task and from the equivalent gain lottesktaas severely negatively skewed
and was therefore transformed by reflecting aneénsing scores in order to obtain
more normally distributed samples (Tabachnik arFi1996). The explicit attitude
latent factor was loaded by two halves of the sdimalifferential scales utilised
(because there were an odd number of semanticehtials used, the first six were
used as one indicator and the second five wereasadsecond indicator). The
implicit attitude latent factor was loaded by twbl&T scores which were calculated
as the difference between the first and thirdaalttrial blocks of the task and the
difference between the second and fourth critigal blocks of the task; the critical
trial blocks compared were those that paired thgetaattribute of GM foods with
opposing attributes. Behavioural measures wengsalll as direct indicators of their
latent counterparts. The correlation matrix digethin Table 3 was used as the input
matrix for LISREL, again this contains Pearson'sduct moment correlations and
polyserial correlations as appropriate.

The fit of the additive model was goog € 5.30,p = 0.81), see Table 4 for a
comparison of model fit indices. Implicit attitugldid not significantly predict
deliberate behaviour or combination behaviour hditsegnificantly predict
spontaneous behaviour. Explicit attitudes, onother hand, significantly predicted
deliberate behaviour, combination behaviour andhv&peous behaviour, see Figure

2.

Insert Table 4 about here

Insert Figure 2 about here
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To test the double dissociation pattern, a modifiested model without the
additive crossed paths was run, see Figure 3. nmibdel was restricted so that
implicit attitudes only predicted spontaneous b&havand explicit attitudes only
predicted deliberate behaviour. In addition, fe tlouble dissociation model, only
one attitude measurement could be allowed to predimbination behaviour and as
gamma Y) values were higher for the path from explicittattes to combination
behaviour within the additive model, this path Wwapt free and the path from
implicit attitudes to combination behaviour wastriesec?. The fit was again very
good (2 = 13.76p = 0.32). As the double dissociation model wasetewithin the
additive model, a formal test of the need for tdive paths was possible. In fact,
the difference between model chi-squares was segnif (%42) = 8.46,p < 0.05)
indicating that the fit of the model was signifitignmproved by the additional paths

included within the additive model.

Insert Figure 3 about here

The interactive pattern was tested accordingeafiproach suggested by Ping
(1995), see Figure 4. Ping (1995) recommends ubmg@roduct of the sums of the
indicators of the component variables as the swleator of the latent product. In
other words, the recommendation is to sum the atdrs of the latent variable,
implicit attitude, and to sum the indicators of tatent variable, explicit attitude, and
multiply these summed totals together to obtainrkeator for the latent product

variable. Itis then suggested that the additiegl@ehis established first and the
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relevant values from this analysis be used in ot@éx the paths associated with the

latent product in the interactive model.

Insert Figure 4 about here

The fit of the interactive model was good € 5.30,p = 0.81). This model
was very similar to the additive model indicatihgttthe extra product variable
included did not significantly improve the fit dfe¢ model. Comparing the model
AIC (Akaikes information criterion) and NNFI (norermed fit index) for these
models (both criteria which penalise for model ctarjty) demonstrates that the
additive model is the model of best fit, see Tabldt was therefore concluded that
the additive model was supported; the double diasoo model and the interactive
models did fit the data well but the additive mofiléed the data better than the

double dissociation model and was more parsimortioas the interactive model.

Discussion

The results of the structural equation modellinglgsis indicated that the
additive pattern of predicting behaviour from inggliand explicit attitudes was
supported here. Furthermore, this was demonsttesied a structural equation
modelling approach and with the use of three difiemeasures of behaviour, which
emphasises the reliability and validity of findingdSf additional interest was the
finding that implicit attitudes towards GM food veepredictively valid and that all
three behavioural measures demonstrated that tjegitpaf participants would try

GM food.
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Predicting behaviour

This study found that the additive model, in whestplicit attitudes and
implicit attitudes both predicted separate variandaehaviour, provided the best and
most parsimonious fit to the data. This findingassistent with several previous
studies (Brunel, Collins, Greenwald and Tietje, 2;99ugenberg, and Bodenhausen,
2003) and is in line with the recent meta-analgsisducted by Poehlman et al. (2005)
that assessed the predictive validity of the IA@ &und that implicit attitudes (as
measured by the IAT) predicted significant indeparid/ariance, over and above
explicit attitudes, in some behaviour measures.

These results differ from many previous studiesitjiothat have supported a
double dissociation pattern in which implicit atdes predict spontaneous behaviour
and explicit attitudes predict deliberate behavi@palding and Hardin, 1999; Fazio,
et al., 1995; Dovidio, et al., 1997; Dovidio, Kaveaki and Gaertner, 2002). Findings
also differ from previous comparisons of predictmedels which have supported the
double dissociation model (Asendorpf et al., 2@@&ugini, 2005) and the interactive
model (Perugini, 2005). It is noted that the caritudy examined a wide range of
behaviours that were specifically designed to waiti regards to their level of
spontaneity and this may be the cause of differenoged. It is possible that had the
real choice task not been included in this stuldg,additive model may not have been
the best fitting model because this was the onhab®ur measure to be significantly
predicted by both explicit and implicit attitude&s Perugini (2005) suggests, it is
likely that different behaviours may be better peestl by different patterns of
combining implicit and explicit attitude measurddowever, our study does indicate
that a double dissociation pattern alone is noagsasufficient to account for

behaviour. Therefore, when predicting behavidus insufficient to consider just
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one attitude measure; it is important to consiagh lexplicit and implicit attitudes as
each may predict separate variance.

It would also be advisable to consider the posgytithat implicit and explicit
measures may interact to explain further variandgehaviour. The interactive model
of predicting behaviour was not found to be optifiealthis research and receives
only limited support in the literature (Poehimarakt 2005). This indicates that only
in certain specific circumstances will behavioustiee predicted by an interaction
between implicit and explicit attitud&sFurther research is required across a variety
of different domains in order to delineate speaifases, and possibly types of cases,
in which behaviour is best predicted by additivenderactive patterns of combining
implicit and explicit attitudes.

It is noted that results from this study, altholmbsely associated with
traditional dual process theories (e.g., Bohnea).ett995; Fazio, 1990) should not be
taken as support for this theory. It is feasibigt either the model of dual attitudes
(Wilson, Lindsay, and Schooler 2000) or the Refleetmpulsive model (Strack and
Deutsch, 2004) could also account for results fauere.

Explicit attitudes were found to significantly predall three behaviours
measured, spontaneous behaviour (as measured bguh@lent gain lottery task),
deliberate behaviour (as measured by vignettesgamiination behaviour (as
measured by the real choice task). Implicit atisi on the other hand, were found
only to predict spontaneous behaviour. Resultstheeefore, mostly in line with
previous research and Fazio’'s MODE model which sstgthat implicit attitudes are
better predictors of spontaneous behaviour andetqaicit attitudes are better
predictors of deliberate behaviour. However, itn€lear why implicit attitudes did

not predict combination behaviour. Combinationdabur was measured using a
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real choice task and was an ecologically valid beha that was intended to be of
intermediate spontaneity, being partly spontanemuispartly deliberate. The most
likely explanation is that the behaviour was nospsntaneous as predicted. The real
choice behaviour was obtained at the end of theraxyent after participants had been
guestioned thoroughly about their views on GM faod after completing two other
tasks questioning them on their behaviour regar@igfood which is likely to have
reduced the spontaneity of decisions made. Thasipility is supported by comments
made by participants during debriefing. Commerasiensuggested that the real
choice was similar to decisions made during theefig task. The real choice
behaviour was measured at the end of the experimentier to validate the

deception that this was not part of the actual expnt and so as to decrease any
associated demand characteristics, however, itdMoiluseful in future similar
research to include this type of measure at thenhagy of an experiment or on a

separate occasion.

Attitudes and Behaviour towards GM food

Regarding empirical data, it is of interest thgtleit attitudes towards GM
food were found to be negative. This finding casts with previous research that
indicated that people in Britain were generally aralent towards GM food (Gaskell
et al., 2003). The population sample within thigly were not representative of the
British public, however, and results are likelyo characteristic of the population
examined, which was a young, student populatioteréstingly, implicit attitudes
within this study were found to be positive whialpports previous research that
found implicit attitudes towards GM food to be pgo& (Spence and Townsend,

2006).
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It is also of note that all three behavioural measwvere positive towards GM
food (the lottery task indicated that GM food woblkl accepted over some amount of
money). This indicated that the majority of thg@plation sample examined here
would try GM food, even though this sample demaitstt more negative explicit
attitudes towards GM food than is generally obs@wihin the British population.
This adds to previously sparse data regarding behiatowards GM food and
supports previous evidence obtained from self-teg@ta and real choice experiments
(Sparks et al., 1995; Spence and Townsend, 20088nJend and Campbell, 2004).
Results obtained here were rather more positive pin@vious data obtained from
contingent valuation tasks (Moon and Balasubranmar@@03) and this disparity is
likely to be due to methodological differences.eTdontingent valuation task utilised
here was an equivalent gain task which minimisedperential loss aversion biases
and also provided real consequences for particgpdetisions rather than
hypothetical choices as used within previous sgidiEhese results have important
implications for the possible future of GM foodBmitain. Individuals may be more
likely to accept, and purchase, GM food than hanledicated by some previous

research.

Limitations and Directions for Future Research

This study utilised a context free GNAT in ordemteasure implicit attitudes
towards GM food. Although this task has been fotmbde valid and reliable (Nosek
and Banaji, 2001; Sedikides, 2005) it remains dyfaiew task. It may, therefore,
have been more pragmatic to have used the IAT mithis study. This would have
meant that implicit attitudes towards GM food wobklve had to be measured with a

context category. However, it might be argued thabuld have been more
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ecologically valid to have measured attitudes tolw& M food in the context of
attitudes towards non-GM food. Another alternativéuture research is to use an
IAT that has been modified in order to examine E&rggtegories, e.g., the single
target implicit association task (ST-IAT; Karpinglad Steinman, in press) or the
simple association task (SAT; Blanton, Jaccard,Zatas and Christie, 2006).

It is also acknowledged that the use of only onglieit task here limits the
latent variable modelling of the implicit attitud&@he well documented low
convergent validity of implicit tasks indicates tlitas possible that results might vary
if different implicit attitude measures are usétlrther research should utilise several
different implicit attitude measures, in the sansy/\as was done here, in order to
examine this point.

Future research within this field should attempdétineate conditions in
which the different patterns of combining impliaind explicit attitude measures may
apply. In particular it seems that the particaiacumstances under which additive
and interactive predictive patterns of combiningudes in order to predict behaviour
should be examined, as these patterns seem toteeumasual. This can be done by
examining implicit attitudes, explicit attitudesdabehaviour within a variety of
domains and under a variety of conditions.

In relation to this, it would be useful to furtheextamine the predictive value of
attitudes for behaviours of varying spontaneityis recommended that behaviour is
methodically varied with regards to the spontaneity which it is performed, either
by gradually increasing time pressure or by inarepsognitive load during
performance, or both. It would also be usefulino Some external means of

validating behaviour in terms of its level of spameity.
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Conclusions

Overall, this study has useful implications bdtadretically and empirically.
We have demonstrated that the additive pattermmwibining attitudes in order to
predict behaviour was superior to both the douldeatiation model and the
interactive model within the domain of GM food beioair. The study also showed
that implicit attitudes towards GM food were useafupredicting spontaneous
behaviour towards GM food and that behaviour tow&M food may be more

positive than previously indicated.
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Footnotes

'Reaction times were used for analysis in preferémeeror rates as it is likely that
the internal consistency of the task will be higiweh an analysis of reaction times
rather than of errors (Nosek and Banaji, 2001)

% The alternative double dissociation model, in \attie path from implicit attitudes
to spontaneous behaviour is restricted and thefpathexplicit attitudes to
combination behaviour was freed, was also testéds model did not fit the data as
well as the original double dissociation modelddsind again the additive model
proved to fit the data better than this alternatieeble dissociation model.

3 Of course this study only examined multiplicativays in which implicit and
explicit attitude measures may interact, it is figl@sthat these may combine in other

ways.
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Figure 1 — Ordinal scale used in which to claspilsferences within the real choice

task
No Yes
1 2 3 4 5 6
[ [ | [ [ [
<5s 5-15s >15s >15s 5-15s <5s
Decision and

Time in Seconds (Ss)
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Figure 2 — Additive model
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KEY: IA = Implicit Attitude; EA = Explicit Attitudes; SB = Spontaneous Behaviour;
DB = Deliberate Behaviour; CB = Combination BehaviqG1+G2)*(E1+E2) =
multiplication of the sum of implicit attitude inchtors (GNAT1 and GNAT2) and of

explicit attitude indicators (Explicitl and Expl2)
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Figure 3 — Double Dissociation Model
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Figure 4 — Interactive Model
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Table 1 — Time taken (in seconds) to make spontaneloice

Decision and Timetaken Frequency Per cent
No — less than 5s 21 10.5
No — between 5 and 15s 10 5
No — over 15s 1 0.5
Yes —over 15s 3 15
Yes — between 5 and 15s 21 10.5
Yes — less than 5s 144 72
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Table 2 — Correlations between factors measurear$br’s product moment and

Polyserial correlations)

Vignettes  Equivalent Real Implicit Explicit
(Deliberate) Gain Task Choice Attitude Attitude
(Spontaneous) (Combined)

Vignettes -

(Deliberate)

Equivalent Gain 0.306*** -

Task

(Spontaneous)

Real Choice 0.311*** 0.112 -

(Combined)

Implicit 0.077 0.242*** 0.034 -

Attitude

Explicit 0.507*** 0.205** 0.154* 0.135 -

Attitude

Note: *p<0.05, **p<0.01, ***p<0.001.
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Table 3 — Correlation matrix entered into LISREleéPson’s product moment and polyserial correlajions

Vignettes Equivalent Real Choice GNAT1 GNAT2 Explicitl  Explicit2  Product
Gain Task
Vignettes 1.000
Equivalent Gain Task  0.289 1.000
Real Choice 0.310 0.112 1.000
GNAT1 0.050 0.174 0.071 1.000
GNAT2 0.096 0.213 0.011 0.500 1.000
Explicitl 0.459 0.246 0.158 0.069 0.136 1.000
Explicit2 0.471 0.165 0.129 0.081 0.138 0.674 1.000
Product -0.003 -0.006 -0.051 -0.144 -0.132 -0.007 .049 1.000
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Table 4 - Comparison of model fit indices

Chi -square df Model AIC CFI NNFI

Additive model 5.30 9 43.30 1.00 1.03
Double dissociation model 13.76 12 45.76 0.99 0.99
Interactive model 5.30 9 59.30 1.00 1.04
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Appendix: Stimuli used within the GNAT

Target Categories GM foods | Like | Don’t Like
Exemplars Transgenic crops Good Bad
GE' livestock Excellent Horrible
GM' plants Happy Nasty
Modified tomatoes Pleasant Unpleasant
GM Maize Wonderful Terrible

"GE = genetically engineered (definitions were meldar to participants within

instructions)

""GM = genetically modified
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