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Abstract

The current study was designed to reveal either Meijer Original barbeque sauce would be preferred over Kroger Traditional.  207 participants aged 18 to 32 years were recruited from Ball State University.  60.00% of the participants were female.  Participants took part in a double blind, counterbalanced taste test study in which participants tasted both sauces in a predetermined order and completed a barbeque taste test survey.  Results indicated that participants preferred Kroger Traditional over Meijer Original.  Participants indicated preferring sweet tasting barbeque sauce over spicy sauce.  The implications of this study would be that college students enjoy sweet tasting barbeque sauce rather than spicy.

Barbeque Sauce Taste Testing: A Double Bind Counterbalanced Study


The current study incorporates counterbalanced and double blind methodologies in the realm of barbeque sauce taste testing.  Counterbalancing is a methodology applied to control the order effects by exposing the participants to all of the treatments.  This creates randomization that increases the validity of the research.  Double blind methodology is when the participants and experimenter are unaware of what is occurring in the study, eliminating bias.  Both methodologies are necessary for the control of an experiment.  Using one or both of these methodologies can increase the significance of the research.

Counterbalanced Methodology

Condon, Shivde, Kapp, and Kumar (2011) studied whether hypnotic-like suggestions assist in the decrease in reaction time on a task that is based on the memory of words.  One hundred thirty two participants, aged 17 to 24 years with a median age of 19.39, were recruited from Introduction to Psychology courses at West Chester University.  The participation was voluntary with those participating receiving credit for fulfilling the research requirement for the course.  

Condon et al. (2011) included three experimental conditions that varied in instructions the participants received.  These groups were task motivational imagery group, relaxation, and the control group.  All of the participants took part in a session of data collection that lasted an hour.  Each session started by reading the appropriate version of the experimental script.  All versions of the script followed the following sequence: (a) greeting, (b) presenting an outline of the experiment to familiarize participants with the procedure, (c) presenting a cue to read and complete the informed consent form, and (d) requesting to complete the pre-participation survey.  Following the completion of the survey, all groups were instructed on how to perform the lexical decision task and then to place both fingers on the holes over the “word” and “not word” keys and to complete some practice trials.  Participants completed the practice trials in which a fixation-cross was presented to cue them to respond to target words or non-words preceded by either a priming or neutral stimulus (Condon et al. 2011).  After the trial run the participants were told to await further instruction from a researcher.  The researchers than read the condition specific instructions to the participants.  The control group was told to continue with the procedures instructed for the practice trial.  The imagery condition group were told to visualize that they were apart of a video game in which the keys they pressed fired at ships that were steadily increasing in speed and accuracy.  The imagery condition group were to become more energized before their trials began.  The relaxation group received instructions to imagine a wave of relaxation headed toward them.  They were to be relaxed before their experimental trial began.  When the three trials were completed the participants were told that they were going to take part in a study of imagination and thinking.  The Creative Imagination Scale took 17 minutes and 40 seconds to complete while being played from the speakers of the computers.  The participants then completed their packet of Creative Imagination Scale questions and a post-participation survey.


A three way analysis of variance (ANOVA) found a significant correlation between instructional groups and hynotizability groups.  Participants that were rated as highly hypnotizable and in the imagery group indicated larger semantic priming compared to the other two conditions.  Participants that were rated low hypnotizable scored indicated smaller semantic priming than in the other two conditions.  An ANOVA revealed a significant correlation between Creative Imagination Scale scores for each group.  Scheffe's post hoc found that the scores for the control group were different from the imagery group.  Condon et al. (2011) stated that the limitations of their study were the limited sample size and that the two lists given to the participants were not of equal strength.  Further limitations include having five participants disallowed due to computer error, and mono procedure bias due to only testing one time with no follow up.   

Mulligan (2012) studied the difference between conceptual implicit and explicit memory using 64 participants from the University of North Carolina Chapel Hill.  The participants were undergraduate students from the university that were recruited on a voluntary basis. Six example lists for category-exemplar production versus category-cued recall were created from each of the 24 categories of norms from past studies was created.  The 24 categories were randomly subdivided into two sets for purposes of counterbalancing.  The participants were to read one of the study lists and execute a number of distracter tasks.  Participants in the implicit (category-exemplar production) condition were instructed that the experiment was over than that they were to go another room in the laboratory to take part in an unrelated study.  All 24 category names were then presented on a computer screen and the participants were to verbalize aloud eight examples for each category in a quick manner.  Participants were then given a questionnaire to conclude whether they were aware of the relation between their two study phases.  Participants from the explicit (cued-recall) group were taken to the second room of the laboratory and instructed that this was a second set of the same study.  The participants were instructed that each of the 12 studied category names were to be presented as cues.  They were to use each cue to attempt to remember words from the study list that they were provided.  


Mulligan (2012) conducted an independent samples t-test and found that explicit (cued-recall) was significantly better for small rather than large categories.  A t-test found that priming, the studied examples produced subtracted from new examples produced, was significant for both categories of participants.  There were a number of limitations for this study.  Conceptual implicit memory as a construct had never been studied while dissociated from explicit memory; this influences the validity of the findings.  Mulligan (2012) is limited by mono method bias due to only having the study conducted one time with no follow up group, and mono procedure bias by only having one method of gathering the information from the participants during the test of their memory.  
Double Blind Methodology

Alfredo et al. (2012) studied the effects of low laser therapy and exercise programs on those who had been diagnosed with osteoarthritis of the knee.  There were 40 participants, aged 50 to 75 years, all of whom were diagnosed with mild to severe osteoarthritis using the Kellgren-Lawrence Scale were recruited from Special Rehabilitation Services in Taboao da Serra-se Brazil.  


The participants were randomly placed into one of two groups, laser or placebo, by an investigator.  Placement was determined by a sealed, randomly filled envelop describing the treatment that participant was to receive.  Participants were exposed to baseline treatment (T1) after the conclusion of three weeks of laser therapy (T2) and at the conclusion of 11 weeks of exercise therapy (T3).  Each participant was evaluated by the same physiotherapist.  The physiotherapist evaluated each participant on the same scale at each visit.  The physiotherapist evaluated each participant's pain, functionality, muscular strength, range of motion, and quality of life.  The laser group received low level laser therapy.  The placebo group received identical treatment to the laser group without energy emission from the laser.  Both groups exercised three times a week for eight weeks.  All patients followed the same exercise treatment program for three times a week for eight weeks per 45 minutes a session.  Alfredo et al. (2012) conducted an intergroup analysis to find that the laser group significantly improved in pain, function, and

 overall health (T2), and pain, function and total health (T3).  Another intergroup analysis revealed that the laser group showed significant improvement in pain scores and activities between T1 and T2 and between T2 and T3.  The same test revealed that range of motion and functionality significantly improved for the T2 and T3 groups.  The placebo effects showed no improvements in any category.  The limitations include the small sample size, absence of a control group, absence of a follow up, employing only one doctor which allows for only one professional opinion and may show bias.


Amir and Taylor (2012) studied the efficacy of a multisession computerized interpretation modification program (IMP) on those who had been diagnosed with generalized social anxiety disorder (GSAD).  Forty nine participants all of which were diagnosed with GSAD were recruited to the study by clinical referral, as well as posted announcements in community areas and advertisements in a local newspaper.  The mean age for the male participants was 28.9 years while the mean age for women was 33.1 years.  Participants received $20 compensation for their participation.    


Participants provided written informed consent before each session.  The participants were told the study was designed to evaluate computerized treatments for anxiety.  After the pre-assessment each participant was randomly assigned to a treatment group or no treatment group.  Treatment group assignment was determined by a random number generator, which was stored in an envelope and stored in a file in a computer.  Participants and experimenters were unaware of what the assigned numbers meant; making the study double blind.  The participants completed 12 sessions of the assigned treatment and completed identical pre-assessment and post assessments.  Three months after the study the IMP group took part in a follow up assessment.  ICC group members were offered treatment during their pos-assessment.  Amir and Taylor (2012) conducted an analysis of covariance between post-treatment scores and pre-treatment scores revealed the IMG group experienced significantly fewer social threat situations, and benign social interpretations as compared to the ICC group.  Limitations include small sample size and mono method bias because only self-report assessments were used to gather information.  
Taste Testing Methodology

Thatcher (2008) studied which barbeque sauce was preferred between Sweet Baby Ray's or Hot Doc's.  One hundred ninety seven participants were recruited from Ball State University by fliers, word of mouth, and location.  The mean age was 26.00 years and no incentive was given.  Tables were set up on the first floor of the North Quad building at Ball State University between 10 a.m.-4p.m.  Participants who volunteered received informed consent forms and a list of ingredients for both sauces.  Experiments distributed a survey to the participants with a pre-determined number written in the corner.  The number determined whether the participant tasted Sauce A or Sauce B first.  The experiments were also unaware of which sauce was Sweet Baby Ray's or Hot Doc's.  The participants took a drink of a lemon lime beverage, tasted the first sauce, and complete the items on the 24-item survey that corresponded with that sauce. Participants took another drink of the lemon lime soda, tasted the second sauce and completed the survey items for the second sauce.  

Thatcher (2008) conducted an independent samples t-test that revealed Sweet Baby Ray's barbeque sauce had significantly higher ratings of overall preference over Hot Doc's.  A paired samples t-test determined that Sweet Baby Ray's had higher taste characteristic ratings than that of Hot Doc's.  T-tests also determined that those who typically consume spicy barbeque sauce rated the importance of flavor higher than those who prefer sweet.  An independent samples t-test revealed that texture of the sauces was rated more important by females than males.  Limitations include: mono method bias because the information from the participants was only gathered by survey, mono procedure bias because there was no follow up and the taste test study was only conducted once during the semester, and a lack of diversity in the sample because the majority of participants were Caucasian. 

Burgan and Koch (2009) studied whether KC Masterpiece barbeque sauce or Kroger Traditional barbeque sauce would be preferred in a counter balanced, double blind, taste test study.  There were 200 participants from Ball State University recruited by flyers and by location recruiting.  The participants were aged 10 to 71 years with a mean age of 23.74.  No incentive was provided.


Tables were set up on the first floor of the North Quad building of Ball State University between 9a.m. - 3p.m.  Individuals voluntarily participated in the taste test study and survey.  Each participant was given a list of ingredients for each sauce.  Participants were asked to read the informed consent.  All participants were given a survey with questions detailing their sauce preferences of the two sauces presented including; appearance, flavor, texture, aftertaste, and overall rating, sauce preferences overall, and demographic data, with a predetermined number that determined what order the participants would taste the sauces.  Participants were instructed to take a drink of a lemon lime beverage, dip a tortilla chip into their first sauce, eat the chip, and then complete the survey items that corresponded with that sauce. Participants drank the lemon lime beverage again, tasted the second sauce and completed the survey items.  Burgan and Koch (2009) conducted an independent samples t-test to reveal that Kroger Traditional was preferred over KC Masterpiece.  A Chi square revealed that those who normally consumed Kraft and Sweet Baby Ray's were more than likely than chance to consume the Kroger sauce.  An independent samples t-test revealed that KC Masterpiece was rated higher by males than females.  An independent samples t-test showed that Kroger Traditional was rated higher by females than males.  Limitations to Burgen and Koch (2009) include mono-method bias because a survey was the only way of collected data from participants, and a lack of diversity amongst participants with the majority being Caucasian.  
 
Hypothesis.  From the given information it can be hypothesized that the current study will find similar results.  It may be concluded that taste characteristic importance will be rated equal between genders.  The sweet tasting sauce will have higher overall preference ratings than the spicy sauce.  Those who regularly consume barbeque sauce will rank taste importance and taste satisfaction higher than those who do not regularly consume barbeque sauce.  
Method
Participants

A total of 207 participants were recruited by fliers and location, and were compensated for their time by receiving the detailed results in an email.  60.00% of participants were female.  96.00% of the participants were students with 4.00% being faculty, staff, or other.  81.10% of the participants were White, 13.90% black, 3.50% other, and 1.50% Latino.  The age range was 18 to 32 years.  Participants were recruited from Ball State University.  
Materials


The current study used two commercially available barbeque sauces.  Sauces were placed in bowls and will be tasted by placing a plastic spoon into each sauce.  Participants cleansed their mouths with a cup of water between sauces.  A list of ingredients of both sauces and an informed consent form was provided.
BBQ Sauce Comparison Survey.  A 19-item survey asked questions on taste comparisons between the two sauces, taste characteristics including appearance, after taste, texture, smell, flavor, and overall rating, and participant demographic information.  Taste importance and overall opinion were measured by a 5-point Likert scale (1=very dissatisfying and 5=very satisfying).  Importance of taste characteristics were measured on a 5-point Likert scale (1= very low importance and 5 = very high importance).  Questions asked of the participants background included: gender, ethnicity, age at last birthday, frequency of consumption of barbeque sauces, brand and type of barbeque sauce typically consumed, barbeque sauce preference based on current study.
Procedure

Participants took part in a counterbalanced, double blind taste test and survey in the North Quad building at Ball State University between the hours of 11 a.m. and 6 p.m.  Participants were given a copy of the informed consent form and a list of the ingredients to avoid allergic reactions.  Participants were given a previously determined number that will indicate which sauce to taste first Sauce A or Sauce B.  Odd numbered participants were given Sauce A while even numbered participants were given Sauce B.  Participants were instructed to take a drink of water from the cup, taste the first sauce, and complete the survey questions that pertain to the first sauce.  Participants took another drink of water, taste the second sauce, and answer the remaining questions on the survey.  Participants could leave their email address to receive the detailed results of the current study.  
Results

Descriptive Statistics

Participants preferred Kroger Traditional (45.50%) over Meijer Original (39.00%) with 15.50% having no preference.  Nearly half of the participants (52.19%) indicated that they normally consume barbeque sauce 1-3 times monthly, with 20.97% indicating rarely/never; remaining participants indicated consuming barbeque sauce at least once monthly (16.58%), 2-4 times weekly (0.09%), and 5 or more times weekly (0.004%).  Participants indicated that normally consume Sweet Baby Ray's (57.35%), KC Masterpiece (11.27%), Jack Daniels (9.31%), other (8.82%), none (6.86%), Kraft (3.92%), Open Pit (1.96%) and Bullseye (0.04%).  Participants indicated regularly consuming sweet barbeque sauce 65.02%, spicy sauce 29.95% with 0.05%, indicating neither.  

A series of chi-square tests found that those participants who preferred Kroger Traditional were more likely than chance to normally consume spicy sauce, χ² (4, N=198) = 16.02, p < .01.  Chi-square analysis failed to detect significant associations between preferred sauce and participant sex, status, race, and brand of barbeque sauce typically consumed.  

Independent samples t-tests found that participants who preferred Kroger Traditional (M = 4.04 SD = 0.89) rated texture importance significantly higher than those who preferred Meijer Original (M = 3.71, SD = 1.02), t(167) = -2.30, p < .05.  A series of independent sample t-tests failed to detect significant differences between those who preferred Kroger Traditional and those who preferred Meijer Original based on the characteristics of appearance, smell, flavor and aftertaste.  
Taste Characteristics
A series of paired samples t-tests indicated that participants rated Meijer Original's appearance (M = 3.77, SD = 0.76) significantly lower than Kroger Traditional appearance (M = 3.87, SD = 0.83).  A paired samples t-test indicated that participants rated Kroger Traditional overall (M = 3.82, SD = .917) significantly higher than Meijer Original (M = 3.59, SD = 0.917).  All information regarding means, standard deviations, and t-tests see Table 1.  
Importance Rating

A repeated measures analysis of variance revealed a significant F ratio, F(4, 816) = 168.10, p < .001.  Bonferroni adjusted post hoc tests indicated all importance ratings were significantly different than one another; flavor (M = 4.33, SD = 0.821), aftertaste (M = 4.75, SD = 0 .717), texture (M = 3.87, SD = 0.948), smell (M = 3.60, SD = 1.046), and appearance (M = 2.85, SD = 1.263).  To view key driver analysis information see Figure 1.0.
Discussion

The current study found that Kroger Traditional barbeque sauce was preferred over Meijer Original barbeque sauce.  To refute the hypothesis, there was no significant association between sex and sauce preference.  There was a significant association between sauce preferred and type of sauce normally consumed with those preferring Kroger being more likely than chance to consume spicy barbeque sauce.  
Taste Characteristics

Comparing Kroger Traditional and Meijer Original, paired samples t-tests revealed significant differences between the ratings for appearance, flavor, after taste and overall rating.  Thatcher 2008 conducted paired samples t-test to reveal significant ratings for the preferred sauce on all taste characteristics.  Burgan and Koch 2009 reported that paired samples t-test revealed no significant differences among the taste characteristics.  The findings of the current study are most similar to that of Thatcher 2008.
Importance Ratings

Thatcher (2008) results found a significant difference between gender and texture rating with females rating texture as more important, the current study found no association.  In the current study participants rated flavor as the most important taste characteristic.  This is consistent with the findings of Thatcher (2008) and Burgan and Koch.  Participants rated appearance as the least important while Thatcher (2008) found that smell was least important and Burgan and Koch (2009) indicated texture as least important.  
Key driver analysis.  A key driver analysis was conducted in order to identify key drivers of consumer satisfaction.  Quadrant I, was for those importance characteristics ranked of high importance and high performance.  Upper left, Quadrant II, was designated for importance characteristics of high importance but low performance.  Lower right, Quadrant III, was low importance but high performance, and lower left, Quadrant IV was low importance and low performance.  Appearance and texture are found in the high importance and high performance quadrant for Kroger Traditional; meaning that the participants found these characteristics important and that they were satisfied with those characteristics of both sauces.  After taste and flavor are located in the high importance but low performance quadrant meaning that they were not rated highly by the participants but are considered important quality to sauces overall for both sauces. Smell is located in the low importance and low performance quadrant meaning that smell is not considered important amongst participants for both sauces.  The key driver analyses for the current study, Thatcher 2008 and Burgan and Koch 2009 appearance and texture were rated as high importance and high performance, which is consistent with the findings of the current study.
Strengths and Limitations

Strengths.  The large sample size is considered a strength.  Another strength is the ratio of male and female participants.  Being double blind the experimenters could not sway the participants’ opinion, nor can a bias exist.  

Limitations.  This study is mono-method bias applies as it only inquired the participants’ opinions via survey.   Mono-procedure bias also applies because the study was conducted in one building on campus for one day.  

Future Research

Future research should focus on creating a more diverse sample.  This would make the results of the taste test survey more applicable to outside situations.  To improve upon the methodological aspects the taste testing tables could be set up in different parts of campus that are typically used by more diverse students, rather than North Quad that typically houses psychology courses.
Conclusion

Descriptive Statistics.  The current study found that participants preferred Kroger Traditional barbeque sauce over Meijer Original barbeque sauce.  Sweet Baby Ray’s barbeque sauce was normally consumed barbeque sauce overall.  Participants who preferred Kroger Traditional rated texture as more important than those who preferred Meijer Original.  Participants indicated normally consuming barbeque sauce 1-3 times monthly.  Participants indicated normally consuming sweet barbeque sauce over normally consuming spicy barbeque sauce.  Participants who normally consumed Kroger Traditional were more likely than chance to consume spicy barbeque sauce.  

Taste Characteristics.  Participants rated the appearance, flavor, aftertaste and overall rating of Meijer Original lower than that of Kroger Traditional.  

Importance Ratings.  Each importance rating was significantly different from one another.  Flavor, aftertaste, texture, smell, and appearance were all indicated as important by participants.  
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