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Abstract
Two experiments (N = 116) were carried out to explore how implicit product attitudes about familiar products (i.e., Coke and Pepsi) can be altered via classical conditioning and how these altered implicit attitudes subsequently influence product choice.  Experiment 1 demonstrated that a computer based classical conditioning procedure could successfully alter implicit attitudes towards Coke and Pepsi, but only for participants who initially had no strong preference for either brand.  Awareness of the contingency between CS and US was not a precondition for altering implicit product attitudes.  Experiment 2 demonstrated that participant’s product choice tended to match the direction of conditioning, but only when that choice was made under cognitive load.  Implications of these data for consumer psychology are considered.  
Classical Conditioning of Product Attitudes:  Effects on Implicit 

Attitudes and Subsequent Product Choice

How product related attitudes are formed, changed, and subsequently influence behavior is a fundamental concern of consumer psychologists.  A variety of studies have focused on classical conditioning as a basic process by which attitudes are formed or changed (Allen & Janiszewski, 1989; Bierley, McSweeney, & Vannieuwkerk, 1985; Cacioppo, Marshall-Goodell, Tassinary, & Petty, 1992; Kim, Allen, & Kardes, 1996; Shimp, Stuart, & Engle, 1991; Stuart, Shimp, & Engle, 1987).  The results of this line of research show that the consistent pairing of positive stimuli with a product can create a positive attitude toward that product.  For example, Shimp et al. (1991) used a slide show procedure in which certain cola products were consistently paired with positive images.  They found that they could create positive product attitudes via conditioning, and that the attitude change was most evident when the contingency between the US (the positive image) and the CS (the cola brand) was noticed by the participant.  Further, their research supported the idea that classical conditioning is most successful at changing attitudes for unknown brands and less successful at changing attitudes for well known brands (like Coke and Pepsi).  Other research has also supported the idea that attitudinal conditioning works best for unfamiliar conditioned stimuli (see Cacioppo, et al., 1992).  Cacioppo et al. suggest that as we gain more experience with an attitude object it becomes represented in memory within a richer network of associations.  This greater availability of attitude relevant information in memory, they suggest, leads to less attitude change after being exposed to a classical conditioning procedure.  The current research is designed to extend this past research by examining how classical conditioning can change implicit product attitudes, and in turn to explore when these implicit product attitudes help guide behavior. 
The research discussed to this point has relied on traditional self-report strategies to measure attitudes.  Participants are simply asked to express (usually on a Likert type scale) their attitudes toward the attitude object.  Recent research in social cognition, however, has suggested that in addition to these explicit attitudes, we also hold implicit attitudes that are less verbal and more associative in nature (see Greenwald, et al., 2002; Wilson, Lindsey, & Schooler, 2002, for theories addressing implicit attitudes).  The relationship between implicit and explicit attitudes varies greatly (see Nosek, 2005, for an exploration of the reasons for the variability in this relationship).  Because of the potential disconnect between implicit and explicit attitudes, a reasonable question is whether classical conditioning will affect implicit attitudes in the same way it affects explicit attitudes.  Recent research has attempted to address this question.  For example, Olson and Fazio (2001; 2002) created a computerized conditioning procedure in which novel stimuli (e.g., pokemon characters) were paired with either positive words and images or negative words and images.  As with prior research on the conditioning of novel stimuli, explicit attitudes were successfully conditioned.  Their findings also demonstrate conditioning of implicit attitudes as measured by the implicit association test (Olson & Fazio, 2001) and a subliminal priming procedure (Olson & Fazio, 2002).  Further, in both studies participants were unaware of the contingency between the CS and US (see also, Forehand & Perkins, 2005).  These data suggest that, much like explicit attitudes, implicit attitudes can be conditioned for novel stimuli.  Further, unlike the findings of others (Allen & Janiszewski, 1989; Shimp, et al., 1991) these data suggest that contingency awareness is not necessary for conditioning to occur.
For familiar stimuli, however, the results of conditioning on implicit and explicit measures may diverge.  One reason to expect different outcomes for implicit and explicit attitudes for familiar stimuli has to do with the nature of the attitudes themselves.  Implicit attitudes are thought to be associative and relatively nonverbal in nature (Greenwald, et al., 2002; Smith & DeCoster, 1999).  Classical conditioning shares these qualities, and therefore may be well suited to altering implicit attitudes.  Once explicit attitudes are formed, however, mere associations between the attitude object and a US would do little to alter the more developed verbal representations of the attitude object in memory.  Thus, implicit attitudes may be more fluid in response to recent exposure to simple paired associations.  Research on self-esteem and prejudice supports this notion.  For example, Baccus, Baldwin, and Parker (2004) showed that associating positive stimuli with self stimuli increased implicit, but not explicit, self-esteem (see also, Dijksterhuis, 2004). In the domain of prejudice, Dasgupta and Greenwald (2001) presented participants with photos of admired blacks (e.g., Denzel Washington) and despised whites (e.g. Jeffrey Dahmer).  This manipulation did not affect explicit prejudice, but successfully reduced implicit prejudice.  Similarly, Olson and Fazio (2006) used a computer based classical conditioning procedure that successfully reduced implicit, but not explicit prejudice.  Thus, with attitude objects that are familiar (such as the self, a racial group, or a familiar soft drink brand), classical conditioning would be less likely to impact explicit measures, but could still have an effect on implicit measures.  
A final consideration regarding the effects of classical conditioning on implicit product attitudes is whether individuals will vary in their susceptibility to the conditioning procedure.  Specifically, will individual’s pre-existing product related attitudes alter the effectiveness of the conditioning procedure?  I propose that classical conditioning is most likely to alter product attitudes when the target of the conditioning procedure is initially neutral about the products involved.  This hypothesis may seem counterintuitive given the previously described research showing successful conditioning of both self-esteem and racial attitudes.  In neither of these areas are individuals likely to hold neutral attitudes, and yet research has demonstrated that implicit attitudes in these areas can be conditioned.  I would argue, however, that product attitudes differ from race and self-related attitudes in a variety of ways.  One important difference has to do with the homogeneity (or heterogeneity) of past experience with the attitude object.  Most individuals would be able to access a variety of positive and negative information about racial groups or the self.  This would be true regardless of the overall positivity or negativity of their attitudes.  Thus, self and racial attitudes are typically based on a heterogeneous sample of past experiences.  Attitudes about specific product brands, however, are likely to be much more homogenous.  A person who loves Pepsi and hates Coke (or vice versa) is likely to have a large number of very consistent experiences with each product.  The flavor of these products does not change from day to day, or product sample to product sample.  This homogeneity of past associations with the product is likely to make a brief classical conditioning procedure less successful in altering implicit attitudes for those individuals who already have strong preferences for one brand or the other.
Classical Conditioning of Product Attitudes and Subsequent Behavior

A final question addressed in this research is how the conditioning process relates to subsequent changes in consumer behavior.  Most studies on attitudinal conditioning have focused on attitude change but not subsequent behavior.  Subsequent behavior, however, is the more critical applied question from the perspective of marketers.  The goal of connecting positive stimuli to a product via commercials is not just to change product attitudes, but to stimulate selection of the product for purchase.  Given that the current research examines the potential conditioning of familiar stimuli (i.e., Coke and Pepsi), and that we hypothesize greater change in implicit attitudes via the conditioning procedure, then the relevant question here is how implicit attitudes play a role in guiding behavior.  The research addressing a connection between implicit attitudes and subsequent behavior is still relatively new (see Fazio & Olson, 2003, for a review).  Theory addressing attitude to behavior processes, however, suggests that when the motivation and opportunity for conscious control of behavior is limited, automatically activated attitudes will guide behavior (Fazio, 1990; Fazio & Towles-Schwen, 1999).  Evidence is building in support of this notion.  For example, when the behavior in question is less amenable to conscious control then implicit attitudes are better predictors of behavior (see Dovidio, et al., 1997; McConnell & Leibold, 2001, on nonverbal behavior).  Similarly, when attentional resources are otherwise occupied (Sanbonmatsu & Kardes, 1988), or when time pressure requires a quick choice (Sanbonmatsu & Fazio, 1990), implicit attitudes are better predictors of behavior.  Applying this reasoning to the current research, I hypothesize that classical conditioning of familiar product brands will have a greater effect on product choice when participants are forced to make that choice under cognitive load.  It is when conscious evaluation of the choice is limited that the classically conditioned implicit attitude will be more likely to guide behavior.
The current research used a modified version of the Olson and Fazio (2001) conditioning procedure in an attempt to change implicit product attitudes.  Coke and Pepsi were used as the conditioned stimuli in our experiments.  These brands were selected because a) they are so pervasive that virtually all of our potential participants would be familiar with them; and b) they provide good polar opposites that could be used in the creation of an IAT.  I hypothesized that 1) explicit attitudes would be unaffected by the conditioning procedure; 2) implicit attitudes would shift toward the positively conditioned product, but only for those participants whose attitude was initially neutral; 3) contingency awareness would not be necessary for conditioning to occur; and 4) product selection would be in the direction of conditioning, but only under cognitive load.    Experiment 1 was carried out to test the hypotheses 1 through 3.
Experiment 1
Method

Participants

Participants were 56 undergraduate psychology students (36 females and 20 males) who participated to receive extra credit in their psychology class.  
Procedure

Pretests were given at the beginning of the semester.  Among a variety of questionnaires relating to other research, participants completed an explicit measure of preference for a variety of soft drinks, including Coke and Pepsi.  These measures were identical to those used by Shimp, et al. (1991), and included seven, seven-point semantic differential items (good-bad, high quality-poor quality, like very much-dislike very much, superior-inferior, attractive-unattractive, pleasant-unpleasant, and interesting-boring), a seven-point global evaluation item (“Overall, my feeling about Coke (Pepsi) is favorable-unfavorable”), and an 11-point measure of purchase intentions (“All things considered, if you were to purchase soft drinks on one of your next several trips to the supermarket, what are the chances in 10 that you would purchase Coke (Pepsi)”).  These 9 items were then standardized and summed to create an overall attitude measure for both Coke (Cronbach’s α = .95) and Pepsi (Cronbach’s α = .94).  The scale value for Coke was then subtracted from the scale value for Pepsi, yielding a composite score indicating the degree of existing preference for one brand over the other.  
Participants were then recruited by phone to participate in the main portion of the study.  Only those with a strong preference for Coke (i.e., over 1 s.d. below the mean), a strong preference for Pepsi (i.e., over 1 s.d. above the mean), or an approximately equal preference for each (i.e., within .5 s.d. to either side of the mean), were selected for recruitment.  On arrival to the experiment, the experimenter explained that this study focused on vigilance and how people attended to different brand images.  They were told that they would go through 5 blocks of trials, and that during these trials they would see a series of images (words, brand images, and other pictures) flashed on the computer screen, and it was their task to hit the space bar every time a certain brand appeared.  Presentation of material and collection of data were carried out on the computer using MediaLab (Jarvis, 2002a) and DirectRT (Jarvis, 2002b).  Target brands were always popular soft drinks and varied from block to block, but the target brand was never Coke or Pepsi.  As part of what the participant believed were distracter images, images of Coke and Pepsi would appear throughout each block of trials.  In one condition, Coke images were paired with negative photographic stimuli (e.g., trash, exhaust from a car) and negative words (e.g., awful), and Pepsi images were paired with positive photographic stimuli (e.g., a mountain scene, a smiling older couple) and positive words (e.g., wonderful).  A second condition, experienced by different participants, reversed the pairing of Coke and Pepsi to positive and negative images.  The images and words used in this procedure were those used by Olson and Fazio (2001).  
After completing these blocks of trials, participants completed the same explicit measures of soft drink attitudes they had completed weeks before in class, and they completed a Coke-Pepsi IAT developed for this research.  Initial presentation of Coke or Pepsi on the right or left of the keyboard was counterbalanced across participants, as was the initial pairing of Coke or Pepsi with positive or negative words.  After completing the IAT, they were presented with images and words paired with various soft drink images and asked how confident they were regarding whether the images had been paired during the initial portion of the experiment (from -2, very confident the images did not appear together; to 2, very confident the images did appear together).  There were a number of distracter items in which non-Coke or Pepsi soft drinks (e.g., Mountain Dew, 7-Up, etc.) were presented with other images seen in the conditioning portion of the experiment.  Participants had seen some of these pairings and not seen others.  Of primary interest, however, were their responses to images pairing Coke and Pepsi with pleasant and unpleasant stimuli.  There were 16 of these items, 4 pairing a Coke image with a pleasant stimulus, 4 pairing a Coke image with an unpleasant stimulus, 4 pairing a Pepsi image with a pleasant stimulus, and 4 pairing a Pepsi image with an unpleasant stimulus.  Participants in the Coke positive conditioning group had seen the 4 Coke/positive and the 4 Pepsi/negative images paired, while they had not seen the 4 Coke/negative and the 4 Pepsi/positive images paired.  Participants in the Pepsi positive conditioning group had seen the 4 Pepsi/positive and the 4 Coke/negative images paired, while they had not seen the 4 Pepsi/negative and the 4 Coke/positive images paired.  Participant’s responses to these items served as a measure of contingency awareness.  Following completion of the contingency awareness measure, participants were debriefed and excused.  
Results

Conditioning of Implicit and Explicit Attitudes


Neither participant sex nor the counterbalancing variable had any effect on the outcome of any of the following analyses, and are not discussed further.  A 3 (Pretest: Coke lover, Pepsi lover, neutral) x 2 (Conditioning: Coke positive, Pepsi positive) ANOVA was carried out on both the IAT and post-test explicit attitude measures.  The IAT was computed using the revised scoring procedure outlined by Greenwald, Nosek, and Banaji (2003).  For the IAT there was no main effect for the conditioning variable, F(1,52) > 1.  There was, however, a significant main *effect for pretest attitude toward the products, F(2,52) = 12.88, p < .001, such that those having more favorable pretest attitudes toward Pepsi had an IAT score more favorable toward Pepsi (M = .533) and those having more favorable pretest attitudes toward coke had an IAT score more favorable toward Coke (M = -.287).  Participants who were neutral had an IAT score falling between these two scores (M = .050).  This main effect was qualified by a significant interaction between the pretest and conditioning variables, F(2,52) = 3.94, p < .03.  Tests for simple main effects show that the conditioning procedure had no effect for either the Coke lover or Pepsi lover groups, both t’s < 1, both p’s > .35.  On the other hand, neutral participants demonstrated a significant effect of conditioning, t(17) = 2.42, p < .03, such that those in the Coke positive condition showed more favorable implicit attitudes toward Coke while those in the Pepsi positive condition showed more favorable implicit attitudes toward Pepsi (see Table 1).  A similar ANOVA was carried out on the explicit measure, covarying pretest attitude.  This analysis showed no significant effects, all F’s < 2.40, all p’s > .12.  

Contingency Awareness

Recall that contingency awareness was measured by presenting participants with 16 paired images (among a variety of distracter images) 8 of which they had seen and 8 of which they had not seen.  They were then asked to rate their confidence (on a scale of -2 (very confident they had not seen this pair) to +2 (very confident they had seen this pair)) that the image presented had been seen during the conditioning phase of the experiment.  For the Coke positive and Pepsi positive groups, their response to paired images they had not seen was multiplied by -1 so that a positive number would represent accurate contingency awareness (i.e., they should have responded with a negative value, indicating that they had not seen the pairing).  These 16 items were then added together and divided by 16 to come up with an overall contingency awareness value that could range from -2 to +2.  First a 3 (pretest score) x 2 (conditioning group) ANOVA was carried out on the contingency awareness variable.  Results indicate that there was a significant effect of the pretest variable, F(2,50) = 4.27, p < .02.  A Tukey’s test shows that Coke lovers (M = 1.76) and Pepsi lovers (M = 1.59) were significantly better at identifying the contingency between Coke and Pepsi and the images than were the neutral participants (M = .62).  Single sample t-tests showed that all groups exceeded chance in their ability to identify the contingency, t(16) = 6.27, p < .001 for the Coke lovers group, t(19) = 4.69, p < .001 for the Pepsi lovers group, and, t(18) = 2.64, p < .02 in the neutral group.  *To evaluate whether contingency awareness was related to implicit attitudes, the contingency awareness variable was correlated with the absolute value of participants IAT score.1  This correlation was significant for the entire sample, r(55) = -.27, p < .05.  This indicates that participants who were worse at identifying the conditioning contingency had stronger implicit attitudes.  Given that the neutral attitude group was the only group to show significant conditioning effects on the IAT, this correlation was carried out separately for those participants.  Though approximately equal in magnitude, the correlation did not reach significance with the smaller sample size, r(18) = -.28, n.s.  
Discussion


The results of Experiment 1 provide some support for the first three hypotheses.  First, explicit attitudes were not affected by the conditioning procedure.  This replicates the findings of Shimp, et al., (1991) and Cacioppo et al. (1992) in that their research also demonstrated classical conditioning had a stronger effect on unknown stimuli.  Second, implicit product attitudes were successfully conditioned, but only for participants who were initially neutral towards the products in question.  This finding is congruent with the reasoning that for an attitude object that is relatively homogeneous, a brief conditioning procedure would have little success in overcoming the long history of consistent evaluations of the attitude object in memory.  Third, the conditioning effect was unrelated to awareness of the contingency between the CS and US.  If anything, there was a trend for stronger implicit attitudes to be related to less awareness of the CS-US contingency.  An additional finding of note regarding the contingency awareness measure was that Coke lovers and Pepsi lovers were significantly better at identifying the contingency between CS and US compared to initially neutral participants.  This finding fits with other research showing that highly accessible attitudes lead people to more readily attend to the attitude object when it is present in the visual field (Roskos-Ewoldson & Fazio, 1992; see also Fazio, Powell, & Williams, 1989).  In the current study, it seems likely that the Coke lovers and Pepsi lovers had more accessible attitudes towards these products (as compared to the neutral participants) and therefore when Coke or Pepsi appeared during the conditioning phase of the experiment they were likely to draw more attention.  If so, then awareness of the CS-US contingency would seem likely to follow.  
Experiment 2


Experiment 2 was carried out to replicate the conditioning effects for neutral participants identified in Experiment 1, and to extend these results by evaluating the effect of conditioning on product choice.  Because less considered choices are more likely to fall in line with automatically activated (implicit) attitudes, we expected that the choice of Coke or Pepsi would correspond to the recent classical conditioning procedure, but only for those participants making this choice under cognitive load.  Given the chance to consider the choice more carefully, a variety of memory based factors (e.g., well rehearsed explicit attitudes, which product was consumed most recently, etc.) would have a greater chance of affecting product choice.  Further, I also expected that implicit product attitudes would be more strongly correlated with product choice for participants under cognitive load.
Method
Participants


Participants were 60 undergraduate psychology students (38 females and 22 males) who participated in order to get extra course credit.  

Procedure

Potential participants were again pretested regarding their attitudes toward Coke and Pepsi in an in class session early in the semester.  Only those participants who reported having no strong preference for Coke or Pepsi (i.e., who were within .5 standard deviations of zero) were recruited to participate.  As in Experiment 1, participants were randomly assigned to receive the Coke positive or Pepsi positive conditioning procedure.  Also as in Experiment 1, participants then completed the explicit measures and the Coke-Pepsi IAT.  Participants were then told (via instructions presented on the computer) that they would also be receiving a bonus prize for their participation.  They were told that they could select between two prizes and that these items would appear on the next screen.  They were instructed to push the ‘e’ key to select the item on the left of the screen or the ‘i’ key to select the item on the right of the screen.  The time it took participants to select a product was collected through the DirectRT program.  The next screen presented them with an image of a Coke can and a Pepsi can.  The side of the screen that these images appeared was counterbalanced across participants.  Prior to the presentation of the on screen images, however, half of the participants were told that we were also interested in how memory capacity could interact with the kinds of measurements taken in the study, and to measure memory capacity they would be given an 8 digit number to remember.  They were instructed to study this number as long as they needed in order to remember it, and then hit the continue key.  Once they continued to the next screen, they were presented with the choice between Coke and Pepsi.  After making this choice, they were asked to type in the number they were assigned to remember.  Note that in order to save time in the experimental procedure, contingency awareness was not measured in this study.  After making their product selection, they were debriefed and excused.
Results

Preliminary Analyses


Comparative preference for Coke or Pepsi was computed as in Experiment 1.  The pretest preference score was entered into a 2 (Cognitive load) x 2 (Conditioning group) ANOVA.  Results of this analysis reveal no differences between groups for the pretest variable, all F's < 1.0.  This indicates that random assignment led to equivalent groups to begin the experiment.  Finally, neither participant sex nor the counterbalancing variable had any effect on the outcome of any of the following analyses, and are not discussed further.  
Conditioning of Implicit and Explicit Attitudes


A 2 (Cognitive load: High load, low load) x 2 (Conditioning: Coke positive, Pepsi positive) ANOVA was carried out on both the IAT and post-test explicit attitude measures.  The IAT was computed using the revised scoring procedure outlined by Greenwald, et al., (2003).  As would be expected, for the IAT variable, there was no main or interactive effect of cognitive load, both F's < 1.0.  There was, however, a significant main effect for the conditioning variable, F(1,56) = 23.00, p < .001.  Participants in the Coke positive group had an implicit preference for Coke (M = -.28) while those in the Pepsi positive group had an implicit preference for Pepsi (M = .29).  For the post-test explicit attitude measure, no significant effects were identified, all F's < 1.3.  Including the pretest measure of preference for Coke or Pepsi as a covariate in both of these analyses does not alter the results.  These data replicate the results of Experiment 1 for the initially neutral participants.
Product Choice

I hypothesized that under cognitive load, participants would be more likely to select the product for which they had been positively conditioned, in line with their altered implicit attitude.  To test this hypothesis I carried out separate Chi-square analyses for the no cognitive load and high cognitive load group comparing product choice as a function of conditioning group.  In the low cognitive load group, this analysis was not significant, χ2(1) = 0.00.  In both the Coke positive and Pepsi positive conditions, 8 participants chose Pepsi and 7 chose Coke.  In contrast, in the high cognitive load group, this analysis revealed a significant effect, χ2(1) = 4.82, p < .03.  In the high cognitive load group, participants in the Coke positive conditioning group were more likely to select Coke, and participants in the Pepsi positive conditioning group were more likely to select Pepsi (see Table 2).  
The Relationship Between Product Choice and Attitude Indices

 *To further explore the notion that increasing cognitive load leads to increased selection of the conditioned product by forcing participants to rely on their implicit attitudes, I carried out sequential logistic regression analyses separately for the high and low cognitive load conditions.  Choice of Pepsi or Coke was the criterion variable.  On the first step, I entered the pretest and posttest explicit attitude values as predictors.  On the second step I entered the implicit product attitude.  For the low cognitive load group, the model was significant after the first step, χ2(2, N = 30) = 11.62, p < .005, Cox and Snell R2 = .32.  This model accurately predicted product choice 75% of the time for those choosing Pepsi, and 78.6% of the time for those choosing Coke.  The addition of the IAT as a predictor on the second step did not significantly improve the model, χ2(1, N = 30) = .192, Cox and Snell R2 = .33.  For the high cognitive load group, the model was again significant after the first step, χ2(2, N = 30) = 6.06, p < .05, Cox and Snell R2 = .18.  This model accurately predicted product choice 68.8% of the time for those choosing Pepsi, and 50% of the time for those choosing Coke.  The addition of the IAT as a predictor on the second step significantly improved the model, χ2(1, N = 30) = 4.97, p < .03, Cox and Snell R2 = .31.  The addition of the IAT improved the prediction of product choice to 87.5% for those choosing Pepsi and 71.4% for those choosing Coke.  The Wald coefficient for the IAT variable was 3.96, with 1 degree of freedom, p < .05.  
Reaction Time to Select the Product Reward

The reaction time (in milliseconds) taken by each participant to select Coke or Pepsi was gathered through DirectRT (Jarvis, 2002).  I propose that the reason that participant's choice more closely corresponded with their implicit product attitude in the high cognitive load condition was that in that condition they were unable to retrieve memory based evaluations of the product and recent experiences with the product (e.g., recalling which product they had most recently consumed).  In contrast, under low cognitive load participants may have retrieved this information, which in turn could have over ridden the recently altered implicit attitude.  If this reasoning is correct, people in the low cognitive load condition should take more time to make their product selection because they are retrieving product information from memory.  To test this notion a 2 (Cognitive load) x 2 (Conditioning group) ANOVA was carried out on the reaction time data.  One participant had a reaction time over 4 standard deviations above the overall mean reaction time (it took him more than 25 seconds to make his choice) and this participant was removed from the analysis.  This analysis revealed no significant effects of conditioning group, F(1,55) < 1, and no significant interaction, F(1,55) = 2.18, n.s.  Cognitive load, however, did have a significant effect on reaction time, F(1,55) = 4.86, p < .05.  As expected, participants under low cognitive load took longer to make the product choice (M = 4795 ms) than those under high cognitive load (M = 3237 ms).  
Discussion


The results of Experiment 2 replicate and extend the results of Experiment 1.  As in Experiment 1, participants who were initially neutral toward Coke and Pepsi had their implicit, but not explicit attitudes toward these products altered via a classical conditioning procedure.  Experiment 2 also provides some insight into when this classical conditioning procedure is most likely to alter product choice.  Given the opportunity to choose Coke or Pepsi as a reward following the experiment, only those participants making the choice under cognitive load selected the product they had been conditioned to prefer.  Similarly, it was only these participants whose implicit product attitude significantly predicted product choice.  Consistent with the notion that participants under low cognitive load might base their product selection on retrieved memories of their past product evaluations and recent history with the product, these low cognitive load participants took significantly longer to make the product selection.  
General Discussion


Consumer psychology has had a long standing interest in how classical conditioning processes can affect consumer attitudes (Allen & Madden, 1985; Allen & Janiszewski, 1989; Gorn, 1982; Gresham & Shimp, 1985; Kim, Allen, & Kardes, 1996; Kim, Lim, & Bhargava, 1998; Shimp, et al., 1991; Stuart, et al., 1987).  The current research provides insight into the effects of classical conditioning on product evaluation in a variety of ways.  First, this work extends the work by Shimp, et al. (1991) by showing that although conditioning explicit attitudes for familiar products (like Coke and Pepsi) is difficult, implicit attitudes for such products can be altered through conditioning.  This effect is, however, limited to those initially expressing neutral attitudes toward the products.  I speculate that the difficulty in conditioning implicit attitudes for individuals with a strong preference for Coke or Pepsi was in part due to the relatively homogeneous nature of the attitude object.  Past research has been able to generate conditioning effects for implicit prejudice and for implicit self-esteem (Baccus, et al., 2004; Olson & Fazio, 2006).  Attitudes towards other racial groups and the self, however, are likely based on a heterogeneous sample of experiences.  Future research could directly address whether the homogeneous or heterogeneous nature of our experience with an attitude object will impact how well it can be conditioned.  
Another novel contribution of the current research is that unlike the conditioning effects shown on explicit attitudes by Shimp, et al., our effects on implicit attitudes did not rely on conscious awareness of the CS-US contingency.  In fact, there was a trend for stronger implicit attitude conditioning for those participants who were less aware of the CS-US contingency.  This echoes work by Olson and Fazio (2001) who showed that conditioning could occur without contingency awareness.  One difference between our results and those of Olson and Fazio is that they demonstrated conditioning effects for both implicit and explicit attitudes.  The key difference, however, is that their conditioning procedure used novel CS’s while ours used familiar CS’s.  Use of a novel CS would require the participant to construct an explicit attitude on the spot when asked to report the attitude.  This attitude would be unaffected by extensive memory of personal experiences with the CS, and would likely be based, in part, on the positive or negative associations made in the recent conditioning procedure.  Thus, for a novel CS the newly formed implicit and explicit attitudes would be congruent, and in line with the conditioning. With a familiar CS, however, participants’ explicit attitudes may be based less on the associations from the recent conditioning procedure, and more on their memories of their own experiences with the CS and memories of how they had responded in the past to such attitude measures.    


More importantly, however, this research moves beyond a mere examination of product attitudes and evaluates how the altered attitudes relate to product choice.  Very few studies of classical conditioning have examined how the conditioning affects behavior (see Gorn, 1982, for an exception).  Our results showed that classical conditioning impacted product choice, but only when participants were under cognitive load.  Further, choice in this high load condition was related to implicit attitudes while choice in the low load condition was not.  This result fits well with Fazio's MODE model of attitude to behavior processes (Fazio & Towles-Schwenn, 1999).  This model suggests that automatically activated attitudes are more likely to guide behavior when the opportunity or motivation to deliberate over the choice is limited.  By limiting participant’s opportunity to retrieve memory based evaluations we induced them to choose the product that corresponded with their recently conditioned implicit attitude.  Note that this model would not make the same prediction for novel products.  If a novel product was conditioned we would expect that the explicit attitude toward the product would also be affected (see Olson & Fazio, 2001).  In this situation product choice in both the low and high cognitive load condition would likely be in line with the (congruent) implicit and explicit attitudes of the participants.

A broader contribution of the current research is that it begins to explore issues of nonconscious processing in the consumer psychology domain that have been identified by others as important avenues of inquiry (see Bargh, 2002; Chartrand, 2005; Dijksterhuis, et al., 2005).  It is only recently that researchers have begun to explore implicit attitudes in the consumer domain (see Brunel, Tietje, & Greenwald, 2004; Forehand & Perkins, 2005; Maison, Greenwald, & Bruin, 2004).  As research on implicit attitudes continues to grow, consumer researchers will benefit from a more thorough consideration of these attitudes and their effects on consumer behavior.  

There are a variety of important follow up questions to the current research.  For example, given that the current research demonstrated a case in which implicit attitudes shifted while explicit attitudes remained static, a reasonable question might be whether there exist techniques that would have a greater impact on explicit rather than implicit attitudes.  Gawronski and Strack (2004) demonstrated that cognitive dissonance altered explicit, but not implicit attitudes.  They propose that dissonance initiates a propositional reasoning process in which conscious evaluation of the attitude leads to change.  Implicit attitudes are more associative in nature, making them less susceptible to this reasoned attitude change process.  Applying this reasoning to product related attitude change, perhaps attitude change mechanisms relying primarily on cognitive elaboration and inference would be more successful at altering explicit attitudes while leaving implicit attitudes unaffected (see also, Gregg, Seibt, & Banaji, 2006).  This suggests that implicit attitudes may be more strongly influenced by indirect advertising strategies that prompt less cognitive elaboration, such as product placement and mere exposure.  

Finally, it would be reasonable to ask how to best generalize our product choice results to real world consumer settings.  In the current research, implicit attitudes predicted product choice only when participants were under cognitive load.  This suggests that implicit product attitudes may play a greater role in product choice when the consumer is distracted, or is making an impulse purchase.  These are situations in which there is less chance for a variety of memory based variables to intervene, making the implicit attitude more likely to guide behavior.  Of course, in many, if not most cases, the implicit and explicit attitudes may be the same.  As this study demonstrates, however, implicit and explicit product attitudes need not always match, and when they do not match the implicit attitude could exert more influence when consumers are distracted or making quick decisions.


In conclusion, the current work contributes to our understanding of classical conditioning processes by identifying how implicit attitudes toward even familiar products can be altered through conditioning.  Further, I was able to identify when this altered implicit attitude was most likely to guide consumer behavior.  These promising results suggest that further examination of implicit product attitudes will add significantly to our understanding of consumer behavior. 
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Footnote


1The absolute value of the IAT was used in this analysis due to the nature of the conditioning manipulation.  Specifically, participants in the Coke positive group would demonstrate conditioning with a negative IAT value, while those in the Pepsi positive group would demonstrate conditioning with a positive IAT value.  The contingency awareness measure, however, does not switch in valence in this fashion.  By using the absolute value of the IAT in these analyses we are able to see if the strength of the conditioning effect was related to contingency awareness across conditioning groups.  
Table 1

Experiment 1:  The Effects of Conditioning on Implicit Product Attitude as a Function of Pretest Preference and Conditioning Group
______________________________________________________________________________







      Pretest Preference


__________________________________________

Conditioning Group

Coke Lover

Neutral

 
Pepsi Lover
Total

______________________________________________________________________________

Coke Positive


-.183


-.243 a

.585

.045





sd = .465

sd = .674

sd = .402
sd = .631





n = 10


n = 9
      
n = 9
n = 28

Pepsi Positive


-.392


.343 b

.482

.120


sd = .576
sd = .349
sd = .394
sd = .588





n = 10


n = 10
     

n = 8


n = 28





______________________________________________________


Total


-.287


.066

.537

.082





sd = .520

sd = .594

sd = .389
SD = .606





n = 20


n = 19

n = 17
N = 56

______________________________________________________________________________

Note.  Negative scores indicate an implicit preference for Coke, positive scores indicate an implicit preference for Pepsi.  Different subscripts represent means different at the .05 level by tests for simple effects.  

Table 2

Experiment 2:  The Effects of Conditioning and Cognitive Load on Product Choice
______________________________________________________________________________







           Cognitive Load


      ___________________________________

Conditioning Group


     Low



     High
Total

______________________________________________________________________________

Coke Positive


                



Selected Coke
7



10
17


Selected Pepsi

8




5


13
Pepsi Positive






Selected Coke
7



4
11


Selected Pepsi

8




11

19




______________________________________________________


Total


   
30


30
N = 60
______________________________________________________________________________

Note.  Values represent the number of participants in each condition who chose the indicated soft drink.  

