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Abstract. Three studies replicated a classroom experiment on single-exposure musical conditioning of consumer choice (Gorn, 1982), testing
whether simultaneous exposure to liked (vs. disliked) music and a pen image induced preferences for the shown (vs. a different) pen.
Experiments 1 and 2 employed the original music, Experiment 3 used contemporary music. Experiments 2 and 3 employed hypothesis-blind
experimenters. All studies incorporated post-experimental inquiries exploring demand artifacts. Experiments 1 and 2 (original music; N = 158,
N = 190) showed no evidence for musical conditioning, and were qualified (conclusive) replication failures. Experiment 3 (contemporary
music; N = 91) reproduced original effects, but with significantly smaller effect size. Moreover, it had limited power and showed extreme
scores in one experimental group. Aggregated, the three studies produced a null effect. Exploration of demand artifacts suggests they are
unlikely to have produced the original results.

Keywords: music in advertising, musical conditioning, demand characteristics, direct replication, Gorn

This paper focuses on replicating the first experiment in
Gerald Gorn’s article ‘‘The effects of music in advertising
on choice behavior: A classical conditioning approach,’’
published in the Journal of Marketing, 1982. The original
experiment’s findings are taken as evidence that music
can unobtrusively, and through single exposure, condition
consumer choice behavior. The study has an almost iconic
status and is impressively proliferated through the literature.
Google Scholar reports 662 citations, Web of Knowledge
243 (October 30, 2013). Moreover, the study appears in
nearly every student textbook on persuasion and consumer
psychology (e.g., Cialdini, 2001; Fennis & Stroebe, 2010;
Peck & Childers, 2008; Saad, 2007). Several replications
of the original study failed, but, as will be described shortly,
none exactly followed the original procedures. A direct rep-
lication is still lacking.

The original experiment (Gorn, 1982, Experiment 1)
involved a 2 (Pen color: light blue vs. beige) · 2 (Music:
liked vs. disliked) between-subjects design, conducted
among 244 undergraduate students in a management
course. Participants were asked, during class time, to eval-
uate a piece of music that an advertising agency considered
for a pen commercial. Depending on the experimental con-
dition, they were then exposed to a picture of a light blue or
beige pen on a big screen while either ‘‘liked’’ or ‘‘disliked’’
music (an excerpt from the movie Grease vs. classical
Indian music) played for 1 minute. To thank participants,
they were offered a light blue or a beige pen (one of which
was previously ‘‘advertised’’ on screen). Upon leaving the

classroom they could choose a pen from one of two boxes,
with question sheet drop-off boxes next to them.

Results showed that 79% of participants in the ‘‘liked’’
music conditions chose the pen in the color displayed on
screen. Only 30% of participants in the ‘‘disliked’’ music
conditions chose the displayed pen. Furthermore, when
asked afterwards for their reasons to choose a particular
pen color, only 2.5% of participants mentioned the music.
These findings suggest that simple, fairly unobtrusive cues
like music can influence consumer choice behavior follow-
ing single exposure.

Replicating Gorn’s experiment is important, not only
because of its impact on the persuasion literature, but also
because its rather unconventional procedure has repeatedly
been criticized (e.g., Allen & Madden, 1985; Kellaris &
Cox, 1989). Replicating the study constitutes a challenge,
as it involves stimuli susceptible to cultural trends and
changes (e.g., musical preferences).

Existing Evidence

The original study (Gorn, 1982) produced a rather strong
(Cohen, 1988) effect size: u = .49. Some found this
noteworthy because it does not seem to employ a particu-
larly powerful conditioning procedure (e.g., Bierley,
McSweeney, & Vannieuwkerk, 1985). Participants were
exposed to stimuli only once instead of repeatedly;
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although conditioning effects have been shown after single
trials (Stuart, Shimp, & Engle, 1987, Experiment 1), such
effects usually require very strong stimuli, like nauseating
drugs or intense shocks. Moreover, in Pavlovian condition-
ing, strongest results are usually reported when conditioned
stimuli (pens) are presented before unconditioned stimuli
(music) rather than simultaneously.

Some scholars suggested that the strong effects found in
the original study originated in demand artifacts (Allen &
Madden, 1985; Kellaris & Cox, 1989). Participants’ aware-
ness of the study’s purpose may have elicited behavior con-
gruent to inferred expectations. Gorn inferred participants
did not know the study’s purpose, as only five out of 205
mentioned music as a reason for pen choice. However,
Allen and Madden (1985) commented that the original
post-experimental inquiry lacked detail and rigor.

To elucidate these issues, several scholars conducted
replication studies. The literature contains two studies dem-
onstrating results congruent to the original (Bierley et al.,
1985; Groenland & Schoormans, 1994), and three that
failed to show significant findings (Allen & Madden,
1985; Kellaris & Cox, 1989, Experiments 1 and 3). How-
ever, the experimental procedures of all replications (both
successful and unsuccessful) included fundamental modifi-
cations that could have caused different findings. For exam-
ple, experiments were conducted in cubicles instead of a
classroom, researchers used alternative liked and disliked
musical, or even nonmusical, stimuli (e.g., humor seg-
ments), participants were offered pens from one rather than
two boxes, exposed to one color pen only, or asked to
answer questions about the advertised pens’ characteristics
before pen choice. Therefore, none of these studies can be
considered direct replications. For a more extensive review
of prior replication attempts, see the preregistered proposal
(http://osf.io/z6e8j).

Aforementioned replication attempts failed to show
conclusive evidence that attributes the original findings to
demand characteristics. Shimp, Hyatt, and Snyder (1991,
1993) conclude, after analyzing the failed replications by
Kellaris and Cox (1989), that the original findings (Gorn,
1982) more likely originate in successful conditioning than
in demand artifacts. In sum, several replications of the ori-
ginal study were conducted but none were direct, and the
aggregated knowledge remains inconclusive.

Study Outline and Power

The current replication attempt follows a three-step
approach. Experiment 1 replicates the original procedures
using (close to) original materials and (following the origi-
nal study) a fully informed experimenter team. Experi-
ment 2 employs the same procedures and materials, but
uses non-informed experimenters; it also employs more
extensive post-experimental questionnaires to explore

demand characteristics. Experiment 3 mirrors the basic pro-
cedures of Experiment 2, but uses contemporary rather than
the 1980s musical stimuli.

Planned sample sizes (250, 240, and 200, respectively)
were based on estimated attendance of the classes in which
the experiments would take place, and on a priori power
analysis using G*Power (Erdfelder, Faul, & Buchner,
1996). This analysis showed that, assuming a = .05 and
inclusion of 80% of participants in the main analyses (cf.
the original study), N = 69 would suffice to detect the ori-
ginal effect size (u = .49; logOR = 2.17, 95% CI = 1.52–
2.82)1 with .95 power. Recently, Simonsohn (2013)
suggested samples for replication studies should multiply
the original sample by 2.5 (thus, in this case, N = 610
per study) to enable reliable detection of the effect size that
would have given the original study .33 power (in this case,
u33% = .11; logOR = .44). However, such sample sizes
(classes of 610 students) are unattainable in the current
experimental set-up. For replications of large studies,
Simonsohn suggests testing results against a practically or
theoretically ‘‘small’’ point null effect size. We found no
theoretical footholds to determine such a point null. Based
on a simple return-on-investment advertising scenario, we
set a practical point null effect size at half the original effect
size (u = .25; logOR = 1.04). Note however, that this point
null is fairly arbitrary, and was set post hoc to enable cate-
gorization of replication outcomes (cf. Simonsohn, 2013).

Due to falling student numbers and low class attendance
(for Experiment 3), we did not reach planned sample sizes,
but effective samples of N = 158, N = 190, and N = 91
instead. Note that these samples still provide > .95 power
to detect the original effect. Actual obtained power and sen-
sitivity analyses will be presented with each sample.

Experiment 1

Experiment 1 directly replicated Gorn’s original study
including (1) the original musical stimuli most likely used,
(2) pens in two pretested colors, (3) a balanced 2 (Music:
liked vs. disliked) · 2 (Advertised Pen: color 1 vs. color
2) design, (4) original instructions and procedures, and
(5) presence of an experimenter team aware of the hypoth-
esis tested.

Participants

Participants were 160 second year BA Communication stu-
dents, recruited through attendance of a persuasion class
taught at a Belgian university. At onset, participants were
unaware of the study’s purpose, as (1) no informed consent
was asked, (2) the experiment was not announced, (3) no
prior references to the original study had been made earlier
in the participants’ curriculum. Students did not receive
credits or money for participation.

1 We will report log odds ratios (logOR) for all v2 tests; logOR’s are approximately normally distributed, and therefore easy to interpret
(logOR = 0 indicates no effect, and logOR is in the center of its CI; Bland & Altman, 2000).
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Materials

Pens

In an online pretest, 48 Dutch MA Communication students
(Mage = 22.77, SD = 3.83; 19 male, 28 female, 1 unknown)
judged 13 pens differing only in color. Of the pens scoring
similar to the collective mean (which excluded beige), the
difference between white and light blue pens was the small-
est in all possible pairs (M = 4.31 vs. 4.25; scale 1–7;
F(1, 47) = .04, 95% CIdiff = �.57 to .70, p = .84,
g2 = .00) – hence these were selected as stimuli. See elec-
tronic supplementary materials for details. Pens were
offered in two unmarked carton boxes holding 150 pens.
For display on the slides, professional pictures from the
manufacturer’s website were used (see Figure 1).

Music

The original paper left the exact musical stimuli unspeci-
fied. Aided by the original author, we selected five songs
from the musical Grease (liked music) and five classical
Indian songs by Parveen Sultana (disliked music), which
we pretested in 47 students (Mage = 22.00, SD = 1.98;
21 male, 26 female; 29 Dutch, 18 Belgian; see supplemen-
tary materials). Based on this pretest, and avoiding possible
lyrical confounds, we selected the Grease song ‘‘Summer
Nights’’ (M = 5.37; scale 1–7) as liked music and the
Parveen Sultana song ‘‘Aaj Kaun Gali Gayo Shyam’’
(M = 2.56) as disliked music. Both differed significantly
in evaluation, F(1, 46) = 126.48, 95% CIdiff = 2.31–3.31,
p < .001, g2 = .73.

Procedure

The informed experimenter team consisted of one of the
authors (teaching the class) and four non-naive assistants.

Participants received an announcement a week prior to
the experiment, explaining that the class would be split in
two due to scheduling problems; division was approxi-
mately 50/50 based on alphabetical order. Halfway each
class, students with odd student ID numbers were asked
to follow an assistant to a waiting room, while even num-
bered students stayed. After completing the study, even
numbered students left for another waiting room while
odd numbered students returned.

While two assistants distributed the music evaluation
forms, the experimenter explained – following the original
script – that an advertising agency was trying to select music
to use in a commercial for a pen produced by one of its cli-
ents. Participants would hear some music that was being
considered while they would see an image of the pen that
the agency was planning to advertise on a PowerPoint slide.

While displaying the pen for one minute, a music
excerpt was played over the class’ sound system. After-
wards, participants evaluated the music on the form. Subse-
quently, they were told that they would receive either a
white or a blue pen for their help, donated by the manufac-
turer. The experimenter held up each pen briefly and com-
mented that if they wanted a white one, they should go to
the box positioned left of the class room’s exit, whereas
if they wanted a blue one, they should go to the box posi-
tioned on the right2, and drop off their question form next to
the boxes. Participants were invited to line up for the exit,
thus exposing them equally to both boxes. After collecting
their pens, participants were given a brief questionnaire
with four open questions (see below) and were asked to
indicate pen choice, age, gender, and the last three digits
of their student ID. Afterwards, the class continued.
Debriefing took place in the subsequent class.

Measures

Music evaluation was measured using three 5-point Likert
scale items (see supplementary materials; a = .93).

Pen choice was measured by (1) assessing at which
table music evaluation forms were handed in, (2) an unob-
trusive code on the post-choice question forms handed out
at the same tables, and (3) participants’ self-reported pen
color choice on the post-choice form. Each form asked
for age, gender, and last three student ID digits, enabling
us to link responses. Participants with conflicting pen
choice measurements were excluded.

Reasons for pen choice were measured using three open
answer boxes. See supplementary materials for details.

Hypothesis awareness – participants’ awareness of the
hypothesized relationship between music played and pen
choice – was assessed in one open question asking partici-
pants about the goal of the session they just attended.
Answers were coded between 0 and 5 for increasing hypoth-
esis awareness (see supplementary materials for details).

Figure 1. White pen (A), light blue pen (B).

2 Here, we diverted slightly from the procedure described in the original paper, which stated that the boxes were positioned on the left and
right side of the classroom. In response to our concerns that this positioning could lead to participants bumping into each other or going
with the flow, the original author stated that he had actually used equidistant placement of the boxes on opposite sides of the exit door.
Hence, this is what we used.
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Results

Two participants were removed from the sample because
we could not reliably assess pen choice (form code and
self-reported choice were incongruent). Analyses were con-
ducted on the remaining 158 participants (Mage = 20.28,
SD = 1.48; 37 male, 121 female). Music evaluations for
‘‘Summer Nights’’ were more positive (M = 4.18,
SD = 0.53) than for the Indian music (M = 2.27,
SD = 0.67; F(1, 157) = 384.96, 95% CIdiff = 1.72–2.10,
p < .001, g2 = .71), indicating that the music manipulation
was successful.

Confirmatory Analyses

First, we replicated the original study’s analysis by
excluding participants who either (somewhat) disliked
the liked music (evaluation below 3) or liked the
disliked music (evaluation above 3), leaving 143 partici-
pants (Mage = 20.26, SD = 1.43; 35 male, 108 female;
Nliked_music = 71 (35 white pen, 36 blue pen),
Ndisliked_music = 72 (33 white pen, 39 blue pen). Actual
power of this sample to detect the original effect of
u = .49 is 1.00, power to detect the point null effect of
u = .25 is .85. Sensitivity analysis shows that the sample
provides .95 power to detect a u = .30 effect size, and .8
power to detect u = .23.

A chi-square test of ‘‘advertised’’ versus ‘‘non-adver-
tised’’ pen choice against ‘‘liked’’ versus ‘‘disliked’’ music
showed no effect of music on pen choice, v2(1) = .56,
p = .45, u = �.06, logOR = �.25, 95% CI = �.91 to
.41). For cell frequencies, see Table 1. Because the 95%
CI included 0, the main hypothesis was rejected. The ob-
tained logOR is significantly lower than the original 2.17
(with 95% CI = 1.52–2.82). The obtained CI did not
include the logOR of 1.04 associated with the point null
effect of u = .25. Based on the former criterion (e.g.,
Asendorpf et al., 2013), the current replication failed; based
on the latter it should be regarded a conclusive failure (cf.
Simonsohn, 2013).

Testing the main hypothesis with all 158 participants
included (Mage = 20.28, SD = 1.48; 37 male, 121 female;
Nliked_music = 73 [35 white pen, 38 blue pen],
Ndisliked_music = 85 [41 white, 44 blue]) showed no effect
of music on pen choice, v2(1) = .21, p = .65, u = �.04,
logOR = �.15, 95% CI = �.77 to .48; for liked
music the ratio between advertised versus non-advertised
pen choice was 36 versus 37; for disliked music 45 versus
40. As the 95% CI includes 0, the hypothesis was
rejected.

Exploratory Analyses

Only 3.8% of participants mentioned music as a reason for
choice, and 66.5% mentioned color preference. These
results emulate those obtained in the original study. In
describing the goal of the study, 46.2% of participants men-
tioned ‘‘influencing pen choice,’’ indicating that many
inferred pen choice was the main outcome variable.
Hypothesis awareness was marginally higher for the
liked music condition (M = 2.08, SD = 1.68) then for the
disliked music condition (M = 1.56, SD = 1.62;
F(1, 157) = 3.87, 95% CIdiff = �.02 to 1.04, p = .05,
g2 = .02), suggesting that demand artifacts could be more
prominent in the former. However, logistic regression
showed no effect of hypothesis awareness on choosing
the ‘‘hypothesized’’ pen (OR = .93, 95% CI = .77–1.12,
p = .44), indicating that hypothesis awareness did not
transfer systematically into compliant or contravening pen
choice. Thus, the current failure to replicate cannot be
attributed to systematic biases in choice behavior of differ-
entially hypothesis-aware participants. More exploratory
results are reported in the supplementary materials.

Discussion

The current experiment showed no effect of music on pen
choice. Because the 95% CIOR included 0, and did not

Table 1. Frequencies (and percentages) of choice for advertised and non-advertised pen in the liked and disliked music
conditions, in the original study and the current three replications

Liked music Disliked music

Advertised pen Non-advertised pen Advertised pen Non-advertised pen

Original Experiment (Gorn, 1982, Experiment 1) 74 (79%) 20 (21%) 30 (30%) 71 (70%)
N = 195; v2(1) = 47.01, p < .001, u = .49

Experiment 1 (exact replication) 34 (48%) 37 (52%) 39 (54%) 33 (46%)
N = 143; v2(1) = .56, p = .45, u = �.06

Experiment 2 (exact replication with additions) 38 (43%) 50 (57%) 38 (53%) 34 (47%)
N = 160; v2(1) = 1.46, p = .23, u = �.10

Experiment 3 (replication with updated music) 21 (57%) 16 (43%) 8 (23%) 27 (77%)
N = 72; v2(1) = 8.59, p = .003, u = .35

Notes. Depicted chi-square test results are confirmatory analysis equal to original study, excluding participants with deviant music
evaluation.
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include the originally obtained OR, nor an OR associated
with the point null effect, the current results amount to a
(conclusive) replication failure. Although some prior stud-
ies suggested that hypothesis awareness and resulting
demand artifacts may have amplified or reduced the origi-
nal study’s effects, our results shows no systematic relation
between hypothesis awareness and choice behavior.

Experiment 2

Compared to Experiment 1, two differences applied: (1) to
avoid demand artifacts resulting from the presence of an
involved researcher the experimenter team was naive;
(2) to further explore possible demand artifacts, a more
extensive post-experimental inquiry was conducted.

Participants

Participants were 195 second year BA Communication
students, recruited through attendance of a persuasion class
taught at a Dutch university. Participants were unaware of
the purpose of the study, and did not receive credits or
money for participation – they received credits for complet-
ing a complementary (unplanned) post-experimental ques-
tionnaire 2 weeks later.

Materials, Procedure, and Measures

Materials were the same as in Experiment 1. A male profes-
sional actor, posing as a researcher from another depart-
ment, conducted the experiment with four assistants. All
received a thorough briefing on the study’s procedures,
but were left naive regarding its purposes and hypotheses.
Procedures were equal to Experiment 1’s except for the
inclusion of a more extensive post-experimental inquiry.

The planned post-experimental questionnaire contained
questions (adapted from Allen & Madden, 1985) pertaining
to demand artifacts (see supplementary materials). Two
weeks later, 116 of the 195 participants filled out a second-
ary (not planned in preregistered proposal) online post-
experimental questionnaire focusing on possible variations
in experimental procedures, credibility of cover story, addi-
tional reasons for choice, and demand artifacts (see supple-
mentary materials). Participants were debriefed in the
subsequent class. Other measures were the same as in
Experiment 1; music evaluation’s a was .93.

Results

Five participants were excluded for having attended the
course (featuring the original study) previously, leaving
190 participants. ‘‘Summer Nights’’ was evaluated more
positively (M = 3.72, SD = .75) than the Indian music

(M = 2.11, SD = .76; F(1, 189) = 210.47, 95% CIdiff =
1.39–1.83, p < .001, g2 = .53), indicating a successful
music manipulation.

Confirmatory Analyses

After excluding participants with an evaluation below 3 for
the Grease song, and above 3 for the Indian music, 160 par-
ticipants remained (Mage = 21.17, SD = 2.03; 42 male, 118
female; Nliked_music = 88 [51 white pen, 37 blue pen],
Ndisliked_music = 72 [28 white, 44 blue]; actual power to
detect u = .49: 1.00; power to detect the point null
u = .25: .89; .95 sensitivity: u = .28; .8 sensitivity:
u = .22). A chi-square test showed no effect of music on
pen choice, v2(1) = 1.46, p = .23, u = �.10, logOR =
�.39, 95% CI = �1.01 to .24). See Table 1 for cell fre-
quencies. The 95% CI included 0, the obtained logOR is
not included in the original CI, and the obtained CI did
not include the point null logOR of 1.04. Therefore, the
current replication should be regarded a conclusive failure
(Simonsohn, 2013).

Testing the main hypothesis on all 190 participants
(Mage = 21.21, SD = 1.97; 55 male, 134 female, 1 n/a;
Nliked_music = 110 [61 white pen, 49 blue pen], Ndis-

liked_music = 80 [48 white, 32 blue]), similarly showed no
effect of music on pen choice, v2(1) = 1.17, p = .28,
u = �.08, logOR = �.32, 95% CI = �.90 to .26); liked
music 49 (advertised pen) versus 61 (non-advertised pen);
disliked music 42 versus 38. As the 95% CI includes 0,
the hypothesis was rejected.

Exploratory Analyses

Again, few participants (3.7%) mentioned music as a rea-
son for pen choice, and many (55.8%) mentioned color
preference; 34.2% mentioned ‘‘influencing pen choice’’ as
study goal. Contrasting to Experiment 1, hypothesis aware-
ness did not differ between liked and disliked music condi-
tions, F(1, 184) = .70, 95% CIdiff = �.22 to .41, p = .42,
g2 = .00. No effect of hypothesis awareness on choosing
the ‘‘hypothesized’’ pen was found (OR = .94, 95%
CI = .75–1.18, p = .59), indicating no systematic compli-
ant or contravening behavior in hypothesis guessers.

In the unplanned secondary post-experimental inquiry,
74.1% of participants reported choosing the pen for own
reasons; 7.4% indicated to have complied with the per-
ceived study goal, whereas 18.8% contravened. Logistic
regression shows that hypothesis awareness (determined
from first post-experimental questionnaire) predicts these
latter two behaviors combined (OR = 1.68, 95%
CI = 1.21–2.34, p = .002); within the participants reacting
on perceived study goals, hypothesis awareness elicited
contravention rather than compliance (OR = 2.76, 95%
CI = 1.17–6.55, p = .02). These results indicate that
hypothesis awareness induces goal-contravening behaviors
rather than goal-compliant behaviors. See supplementary
materials for further exploratory analyses.
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Discussion

The second experiment also did not show an effect of music
on pen choice. The 95% CI included 0, and did not include
the originally obtained effect size, nor the point null effect
size. Thus, like Experiment 1, the current replication should
be regarded a conclusive failure. The extensive post-
experimental questionnaires showed that hypothesis aware-
ness yields contravention to, rather than compliance with,
perceived research goals. This makes sense: only by choos-
ing the opposing pen participants can demonstrate they
‘‘outsmarted’’ the experimenters. Our results corroborate
analyses by Shimp et al. (1991, 1993), who showed it
was unlikely that demand artifacts caused the original find-
ings (Gorn, 1982).

Experiment 3

Possibly, both direct replications described above failed
because of the reuse of the original, over 30 years old,
musical stimuli. Exposure to outdated music might elicit
cognitive reflection on the experimental situation, and
induce a state of involvement that could impede associative
learning (Gorn, 1982, Experiment 2). Reflection might also
enhance hypothesis awareness, in turn eliciting reactive re-
sponses (as seen in Experiment 2). Alternative to both prior
experiments, Experiment 3 uses contemporary music.

Participants

Participants were 93 first year BA Communication stu-
dents, recruited through attendance of an introduction on
communication taught at a Dutch university. They were
unaware of the purpose of the study, and did not receive
credits or money for participation.

Materials, Procedure, and Measures

Because previous research attributed the original findings to
the musical selections’ differences in familiarity, lyrics, cul-
tural origin, genre, tempo, and instrumentation (Kellaris &
Cox, 1989), our aim was to select music similar on all these
characteristics, and differing only in elicited affect. The pre-
test (N = 47) described above (see supplementary materi-
als) also tested six contemporary pop songs against poor
but professionally produced renditions by cover artists.
Based on this pretest, we selected two renditions of the
Rihanna song ‘‘We found love’’ as liked and disliked music.
Both versions featured female singers and the same tempo,
song sequence, and lyrics. Mean evaluations (M = 5.60
vs. 2.48) differed significantly, F(1, 46) = 196.38, 95%
CIdiff = 2.67–3.57, p < .001, g2 = .81.

The procedure of Experiment 3 emulated Experiment 2,
omitting the elaborate post-experimental inquiry. Measures
emulated Experiment 1; music evaluation’s a was .87.

Results

Two participants were excluded because they were also
enrolled in the second year BA class where Experiment 2
took place. Analyses were conducted on the remaining
91 participants. Music evaluation for the liked music
(Rihanna) was more positive (M = 3.73, SD = .77) than
for the disliked music (cover artist; M = 2.19, SD = .77;
F(1, 90) = 90.89, 95% CIdiff = 1.23–1.86, p < .001,
g2 = .51), indicating the music manipulation was
successful.

Confirmatory Analyses

After excluding participants with an evaluation below 3 for
the liked music, and above 3 for the disliked music, 72
participants remained (Mage = 19.26, SD = 2.13; 17 male,
55 female; Nliked_music = 37 [15 white pen, 22 blue pen],
Ndisliked_music = 35 [17 white, 22 blue]; actual power to
detect u = .49: .99; power to detect the point null
u = .25: .56; .95 sensitivity: u = .42; .8 sensitivity:
u = .33). This time, the chi-square test analyzing advertised
versus non-advertised pen choice against liked versus dis-
liked music showed a significant effect, v2(1) = 8.59,
p = .003, u = .35, logOR = 1.49, 95% CI = .47–2.51. Cell
frequencies were in the hypothesized direction (see
Table 1). Because the 95% CI did not include 0, the main
hypothesis was accepted. However, the obtained logOR of
1.49 is significantly lower than the original 2.17 (with 95%
CI = 1.52–2.82). Employing this criterion (e.g., Asendorpf
et al., 2013) the replication failed, even though the main
hypothesis was accepted. Note that Simonsohn (2013) ar-
gued against considering replications failed when obtained
effect sizes differ from the original. Instead he suggests
considering replications that establish a significant effect
in the hypothesized direction, and not significantly smaller
than the point null effect, as successful (Simonsohn, 2013).
Given that we acquired relatively small (.56) power to de-
tect the point null effect, we concordantly qualify the cur-
rent findings as a somewhat unreliable replication success.

Testing the main hypothesis on all 91 participants
(Mage = 19.25, SD = 1.97; 20 male, 71 female;
Nliked_music = 45 [16 white pen, 29 blue pen], Ndis-

liked_music = 46 [24 white, 22 blue]) showed similar results:
liked music promoted advertised pen choice, v2(1) = 4.03,
p = .045, u = .21, logOR = .87, 95% CI = .01–1.73; for
liked music, advertised versus non-advertised pen choice
was 23 versus 22; for disliked music 14 versus 32. As the
95% CI did not include 0, the hypothesis was accepted.

Exploratory Analyses

Exploratory analyses showed that the effects observed in
the current study stem largely from one experimental group
(disliked music/blue pen), where 20 out of 22 participants
chose the white pen. Worried about experimental anomaly,
we tested whether this group differed from other groups
regarding reasons provided for pen choice (e.g., ‘‘one box
was better accessible’’; ‘‘I followed a friend’’) or hypothesis
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awareness. We found no significant differences (see supple-
mentary materials). Also, the research assistants on site
reported no anomalies in their post-experimental assess-
ment report.

Of the total sample, 5.5% mentioned music influence
and 58.2% color preference as a reason for choice; 58.2%
mentioned the central item ‘‘influencing pen choice’’ as
study goal. Hypothesis awareness was similar for liked
and disliked music, F(1, 86) = .67, 95% CIdiff = �.74 to
.39, p = .54, g2 = .00. Notably, hypothesis awareness neg-
atively affected choosing the ‘‘hypothesized’’ pen
(OR = .71, 95% CI = .50–1.00, p = .05). More aware par-
ticipants tended to contravene study goals, indicating that
the observed effects of music on pen choice cannot be
attributed to compliant behavior of participants ‘‘in the
know.’’

Discussion

The final experiment showed the hypothesized effect of
music on pen choice. The obtained effect size was signifi-
cantly smaller than the original, but exceeded the null point
effect. Although these results qualify a ‘‘successful replica-
tion’’ cf. Simonsohn (2013), achieved power was fairly low,
and observed effects originated mostly in one experimental
group. Therefore, conclusions from Experiment 3 should be
drawn cautiously. Observed effects cannot be attributed to
demand artifacts – hypotheses-aware participants chose
the ‘‘hypothesized’’ pen significantly less often.

Aggregated Results

Aggregating our data, and excluding participants with
‘‘deviant’’ musical taste, we found no effect of music on
pen choice, N = 375; v2(1) = .00, p = .99, u = .00,
logOR = .00, 95% CI = �.41 to .40. The 95% CI included
0, and did not include the original 2.17, nor the OR of
1.04 associated with a point null effect, nor the OR of
0.44 associated with Simonsohn’s (2013) u33% criterion
(for which our aggregated sample provides .57 power). In
unison, the three experiments failed to replicate the original
results.

Adding the reconstructed data (195 cases) from the ori-
ginal study to ours (thereby aggregating all known direct
replications; N = 570) the original effect still holds up,
v2(1) = 15.54, p < .001, u = .17, logOR = .67, 95%
CI = .33–1.00, due to the strong effect obtained in the ori-
ginal study. However, the aggregated effect size is small
(Cohen, 1988).

Conclusion

Five conclusions can be drawn: (1) two well-powered
replications failed to reproduce the original effect
(Gorn, 1982). If the reader accepts the proposed u = .25

point null effect, both can be considered conclusive replica-
tion failures cf. Simonsohn (2013); (2) a smaller replication
using updated and matching musical selections – suffi-
ciently powered to reliably detect the original effect, but
featuring one experimental group with extreme scores –
reproduced the original findings, but with a significantly
smaller effect size. All in all, we labeled it a somewhat
unreliable successful replication; (3) in aggregate, our stud-
ies conclusively failed to replicate the original effect; (4)
aggregated data from all four known direct replications
(including the original study) still show an effect of music
on pen choice, though with considerably smaller effect size;
(5) hypothesis awareness tends to elicit contravening rather
than compliant responses in participants, rendering it unli-
kely that the original results were due to demand artifacts,
as previously implied (Allen & Madden, 1985; Kellaris &
Cox, 1989).

If, as suggested by Experiments 1 and 2, musical condi-
tioning effects on pen choice do not exist, more replications
would be needed to fully neutralize the original effect.
Notably, 2,207 additional cases would be needed to push
the aggregated effect below significance level (assuming
future replications would consistently produce null effects).

Alternatively, if, as implied by Experiment 3, the pro-
posed effect does sometimes emerge, moderators or con-
founds may be at play. Note that the original musical
stimuli differ on more characteristics than elicited affect
alone: for example, familiarity, lyrics, cultural origin, genre,
tempo, and instrumentation. It is possible that these specific
differences either amplified effects in the original 1982
sample (Kellaris & Cox, 1989) or dampened effects in
the present samples. Note that Experiment 3’s stimuli were
not only contemporary, but also matched on all above, pos-
sibly confounding, differences, which discounts them as
alternative explanations of observed effects. In addition,
the current results discount participants’ hypothesis aware-
ness as an alternative explanation of the observed effects.

Limitations

The current research has several limitations, some of which
may inform future replicators. First, it is uncertain whether
we fully reproduced the original musical materials in
Experiments 1 and 2. We selected the song ‘‘Summer
Nights’’ as liked music because it posed no lyrical con-
founds, in contrast to the other candidate Grease songs.
Yet, possibly, the original study used the song ‘‘You’re
the one that I want’’ to advertise pens. If so, this would pro-
vide a compelling alternative explanation of the strong
effects observed.

Second, it was impossible to fully reproduce the original
experimental context, not only because times and locations
were different, but also because in general classroom exper-
iments are very susceptible to noise. Small procedural varia-
tions or disruptions may influence entire experimental
conditions, and group dynamics may influence individuals’
behaviors. One might even question whether the current
experimental set-up is suited to reliably determine subtle
conditioning effects. To advance knowledge on the potential
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of single-exposure musical conditioning of consumer
choices, future (conceptual) replicators might better employ
individualized experiments.

Third, we did not achieve planned power for our experi-
ments. This is problematic for Experiment 3, which had rel-
atively low power and therefore was susceptible to chance
findings. Possibly, the extreme scores observed in one exper-
imental group were such a chance finding. Future replicators
might prefer experimental set-ups in which sample sizes can
be fully controlled. Had Experiment 3’s sample size been as
planned, we could have attributed it more weight.

Finally, our research’s theoretical contribution is lim-
ited. By emulating the original, rather unconventional,
experimental set-up, we did not advance much in answering
whether consumer choice can be conditioned through single
exposure to music. We did establish, however, that the ori-
ginal well-cited findings (Gorn, 1982) were not – to para-
phrase our title – a one-hit wonder, as testified by
Experiment 3. To determine whether the findings constitute
a theoretical ‘‘breakthrough,’’ however, much care should
be taken to eliminate possible confounds, preferably in non-
classroom conceptual replications.
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