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Repeatedly experiencing a specific stimulus-affect contingency influences subsequent evaluative responses to-
wards the respective stimulus (e.g., evaluative conditioning). In the present research, we provide further evi-
dence that verbally processed stimulus-affect contingencies in the form of if-then plans have comparable
evaluative consequences. We present three studies (N = 323) in which participants verbally linked cupcakes to
either a positive (“delicious”) or a negative (“disgusting”) affective response while being instructed with the same
health-related goal. We tested the evaluative consequences of processing these verbal stimulus-affect plans in a
valence-based response-compatibility paradigm (Implicit Association Test, IAT) and self-reported liking ratings.
We failed to observe the predicted effect in the first study and updated the methodology for the following two
studies. With the updated procedure (two studies, N = 239), we found the hypothesized effect that processing a
verbal stimulus-affect plan influences subsequent responses in the IAT and self-reported ratings in an eval-
uatively congruent direction. We discuss these results in relation to similar effects following directly experienced
stimulus-affect contingencies and instructed evaluative conditioning. Furthermore, our present research high-
lights the potential to use verbal self-instruction in a stimulus-affect format to self-regulate one's evaluative
responses towards specific stimuli (e.g., unhealthy snacks).

1. Effects of self-instructed stimulus-affect plans on indirectly
measured and self-reported evaluative responses

Direct experiences influence subsequent evaluative and behavioral
responses (i.e., learning; e.g., Pavlov, 1927). For example, repeatedly
performing a behavior in a particular context leads to a more efficient
initiation of the behavior in the same context (e.g., stimulus-response
learning; habit learning; reviewed by Wood & Riinger, 2016). Simi-
larly, repeatedly encountering a neutral stimulus (CS) in the presence of
a positive or negative affective stimulus (US) renders the initially neutral
stimulus more positive or negative, respectively (e.g., evaluative con-
ditioning; Levey & Martin, 1975; reviewed by Walther et al., 2011).
Besides learning based on direct experiences, humans have the capacity
to use language as a placeholder for them (e.g., “Don't eat the berries,
they will make your stomach hurt”). Language provides an unrestricted
combinatory potential. We can comprehend the meaning of a stimulus-

response relationship (e.g., berry type and stomach hurt) that we had
never directly experienced in that combination before (given that we
comprehend the meaning of the individual parts). But do such verbally
processed contingencies have a direct effect on subsequent responses? In
the present research, we provide further evidence in favor of this
assumption. More specifically, we show that repetitive self-instruction
of a verbal stimulus-affect contingency in the form of an if-then plan
(Gollwitzer, 1999, 2015) influences subsequent evaluative responses
towards the stimulus in an valence-congruent direction.

2. Response-compatibility paradigm to assess evaluative
reactions

Response-compatibility paradigms are a frequently used method to
assess psychological states via behavioral responses (Kornblum et al.,
1990); avoiding directly asking for judgments (i.e., self-report). The
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implicit association test (IAT; Greenwald et al., 1998; see also De
Houwer, 2003; Gawronski et al., 2008) is one such paradigm that has
been extensively used to assess evaluative responses. Evaluative IATs are
designed to elicit a behavioral response bias that indicates evaluative
reactions (i.e., the degree of positivity-negativity) towards a target
concept. In the test, two categorization tasks are performed using the
same two response keys. In a valence-categorization task, participants
categorize positive and negative words to a left or right key press. In a
target-categorization task, participants use the same left and right key
presses to respond to an exemplar of the target category. Valence-based
response compatibility between the evaluative reaction towards the
target and the positive/negative response keys emerges when perform-
ing both tasks in parallel. If the target is assigned to the “positive” key
and the target is perceived as positive (i.e., valence-based compati-
bility), responses are facilitated. In contrast, responses are impaired if
the target is assigned to the “negative” key and the target is perceived as
positive (i.e., valence-based incompatibility). Consequently, one can
estimate the evaluative reaction towards the target concept from the
efficiency (i.e., response times and response accuracy) of responses
made in the valence-based compatible versus incompatible blocks of the
task.

3. Directly experienced stimulus-affect contingencies

Prior research has shown that direct experiences of stimulus-affect
contingencies influence responses in evaluative IATs in an eval-
uatively congruent direction. For example, repeatedly pairing target
items like non-words (Mitchell et al., 2003), anime characters (Olson &
Fazio, 2001), snack foods (Hollands et al., 2011; Lebens et al., 2011),
brands (Gibson, 2008), or particular social groups (French et al., 2013)
to affectively negative or positive stimuli resulted in respective changes
in the IAT responses. Target concepts repeatedly linked to positive
stimuli showed a response bias that indicated more positivity as
compared to target concepts repeatedly linked to negative stimuli (and
vice versa). This research illustrates that the IAT is sensitive to learning
from directly experienced stimulus-affect contingencies (i.e., evaluative
conditioning). Based on the literature on directly experienced stimulus-
affect contingencies, our present research is concerned with the question
whether verbally encountered stimulus-affect contingencies have com-
parable IAT-measured evaluative consequences.

4. Self-instructed verbal stimulus-affect contingencies

Prior studies have investigated the volatility of IAT responses to
different manipulations, including verbal instructions (e.g., Fiedler &
Bluemke, 2005; Gregg et al., 2006; Smith et al., 2020; see the General
discussion for a more detailed discussion). However, our present
research has a more specific focus than mere instructions. We are
interested in the effects of self-instructed verbal stimulus-affect plans
(see implementation intentions; Gollwitzer, 1999, 2015). If-then planning
is a self-regulation strategy that links an intended response to a critical
cue. The strategy is assumed to create stimulus-response links that are
quickly and efficiently activated upon perception of the critical stimulus
(Bayer et al., 2009; Martiny-Huenger et al., 2017). Whereas if-then
planning research is typically focused on regulating behavior (i.e., by
linking an intended behavioral response to a critical stimulus), a small
number of prior studies investigated their potential to influence evalu-
ative responses.

For example, Stewart and Payne (2008, Study 3) investigated the
effects of verbal stimulus-response planning with the goal of reducing
stereotyping. Before measuring participants' evaluative responses to-
wards faces of African Americans with an IAT, they were instructed to
silently say to themself: “[...] I definitely want to respond to the Black
face by thinking ‘good.”” These instructions included the verbal
stimulus-response contingency: “Black face” and thinking “good”.
Linking the positive response to the targets resulted in a reduced
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negativity-indicating response bias compared to a control condition that
linked an evaluatively neutral concept to the targets (see Lai et al., 2014,
2016 for direct replications of this effect).

Similarly, Hofmann et al. (2010, Study 2) reduced positive evalua-
tive responses towards chocolate. Before measuring participants' eval-
uative responses towards chocolate with an IAT, they were instructed to
formulate a specific plan to avoid chocolate. The example given to
participants as an orientation was “If my friend offers me chocolate
during the film, I will say ‘no thanks’ and concentrate on the film.”
Assuming that participants followed these instructions, they processed a
verbal stimulus-response contingency that linked ‘“chocolate” to an
(evaluatively negative) avoidance response. The results showed a
reduced positivity-indicating response bias after participants rehearsed
the verbal stimulus-response contingency as compared to a control
condition.

Our present research is conceptually similar to these previous
studies. However, in contrast to the categorical valence content (“good™)
used by Stewart and Payne (2008) and the behavioral responses that
implied negativity (saying “no thanks”), we linked verbal descriptions of
a clearly affective concept (“disgusting fat” vs. “delicious sweets™) or
clearly affective response (“disgusting” vs. “delicious”) to unhealthy
food items. This aligned the verbal descriptions of the affective content
used in our present studies to previous studies investigating the conse-
quences of direct experiences on evaluative responses measured by the
IAT (e.g., aversive obese bodily images; Hollands et al., 2011). We could
thereby more clearly investigate whether encountering a verbal
stimulus-affect contingency has similar evaluative consequences like the
previously listed studies investigating stimulus-affect contingencies that
were directly experienced (French et al., 2013; Gibson, 2008; Hollands
et al., 2011; Lebens et al., 2011).

Furthermore, on a methodological level, the study reported by Hof-
mann et al. (2010, Study 2) is not informative about whether the
observed reduction in positivity towards chocolate was a consequence of
the verbal stimulus-response contingency or a consequence of high-
lighting the goal of eating less chocolate — a goal that was not present in
the control condition. A similar conceptual ambiguity can be found in a
recent meta-analysis (Forscher et al., 2019), where the authors catego-
rized the procedure used by Stewart and Payne (2008) as a goal-induced
effect. Thus, empirically and theoretically, it is not clear whether the
previously observed effects are a consequence of (or attributed to)
mechanisms of goal setting or merely to encountering a stimulus-
response contingency (in a verbal format).

In the present research, we avoided such ambiguity between goal
setting (e.g., “wanting to eat less chocolate™) and the processing of a
verbal stimulus-affect contingency by providing all experimental groups
with the same goal-related information (i.e., “I want to eat fewer cup-
cakes”) and varying only the valence (disgusting vs. delicious) of the
verbal stimulus-affect contingency. Consequently, any observed effects
in our present studies are more likely to be attributed to the verbal
stimulus-affect contingency than other motivational aspects.

5. The present research

We tested the consequences of processing verbal if(stimulus)-then
(affect) plans on evaluative responses in three studies. Whereas all
participants were asked to commit to the same goal (eating fewer cup-
cakes), we presented participants with either a positive versus negative
stimulus-affect contingency in the form of a verbal if-then plan (negative
plan: “If I see a cupcake, then I will think ‘disgusting’” versus positive
plan: “If I see a cupcake, then I will think ‘delicious’”). Subsequently, we
assessed evaluative responses towards cupcakes with a (ST-)IAT (i.e.,
response-compatibility paradigm) and self-reported ratings.

Regarding the IAT responses, we hypothesized that participants who
linked a negative affective concept (e.g., “disgusting”) to cupcakes
would show IAT responses indicating less positivity (/more negativity)
towards cupcakes compared to participants who linked a positive
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Table 1
Descriptive statistics of the participant samples and central study differences.
Study A Study 1 Study 2
Descriptive statistics
N (female) 80 (64) 117 (98) 126 (107)
Age M (SD) 20.4 (5.6) 20.1 (2.5) 19.7 (2.3)
Age min., max. 18, 60 18, 38 18, 34
Central study differences
Test paradigm IAT ST-IAT ST-IAT

Key-assignment switch
Valence-concept formulation

Valence-key switch
“Delicious sweets”/“disgusting fat”

Target-key switch
“Delicious sweets”/“disgusting fat”

Target-key switch
“Delicious”/“disgusting”

affective concept (e.g., “delicious™) to cupcakes. More specifically, in
IAT blocks with the targets assigned to the “positive” response key,
participants in the positive plan-valence condition should show facili-
tated responses (quicker and more accurate) than in blocks with the
targets assigned to the “negative” response key. Compared to the posi-
tive plan-valence condition, this difference should be smaller (or
reversed) in the negative plan-valence condition.

Besides analyzing the response times and response errors in the
different target-response assignment blocks of the IAT, the same effect
should be observed in the IAT's D-score. The D-score is a single score that
integrates response times and accuracy in the valence-based compatible
and the incompatible parts (Greenwald et al., 2003). Participants in the
negative plan-valence condition should show a lower D-score value (i.e.,
indicating more negativity) than participants in the positive plan
valence condition. Finally, regarding the self-report ratings, we expected
participants in the negative plan-valence condition to report lower self-
reported liking of cupcakes than participants in the positive plan-
valence condition. Importantly, we expected to find these effects
despite all participants receiving the same evaluatively negative goal-
related information (i.e., committing to eating fewer cupcakes).

Because of the high degree of similarity between the studies, we
present all methods and results in a single method and result section
below. In this final section of the introduction, we summarize the central
differences between the studies regarding the IAT variant used, the
verbal formulation of the affective response, and the method for estab-
lishing the IAT's target-response assignment blocks. First, in Study A (the
preliminary study), we used a standard IAT in which the target-
categorization task was based on a cupcake (target) and house (con-
trol) categorization. In Studies 1 and 2, we used a single-target IAT (ST-
IAT) based on the same response-compatibility principle but without
requiring a second (house) response category (Bluemke & Friese, 2008).
Second, concerning the verbal affective response, in Studies A and 1, we
linked verbally-expressed concepts (“disgusting fat” versus “delicious
sweets”) to the target category of cupcakes. In Study 2, we replaced
these concepts with a verbal expression of the affective response itself (i.
e., “disgusting” and “delicious”) without referring to objects (fat and
sweets).

Finally, there is a methodological difference in establishing the
different compatibility blocks that made us distinguish the first study
(Study A) from the latter two studies (Studies 1 & 2). Assessing valence-
based response compatibility requires two blocks with different target-
response assignments: one in which the target response is made with
the “positive” key and one in which the target response is made with the
“negative” key. In Study A, we kept the target-response key (left key)
constant over the two blocks and switched the valence assignment be-
tween the left and right keys to establish the two blocks. In one block,
the left key was assigned to positivity; the same key was assigned to
negativity in the second block. This choice might have undermined
establishing a strong link between the valence and the respective key in
the second block because the participants were required to relearn the
key-valence assignment and forget the old one. As we did not find evi-
dence for our predictions in Study A, we held the valence-key assign-
ment constant over both blocks in Studies 1 and 2. Instead, the target-

response key assignment was switched between the two blocks.
Following this change, in Studies 1 and 2, we found evidence for the
hypothesized consequences of verbal stimulus-affect contingencies on
the IAT-measured evaluative responses.

6. Methods
6.1. Participants and design

Participants were recruited through a participant pool system at
University of California Davis (USA) in return for course credit. Table 1
shows descriptive participant statistics for all three studies. No power
analyses were conducted prior to the studies. Instead, the sample size
was set to approximate 50 participants per between-participant condi-
tion following related prior laboratory studies (Stewart & Payne, 2008).
No analyses were conducted before the full reported sample was
collected. All three studies followed a 2 by 2 design with the between-
participant factor plan valence (positive [delicious] vs. negative
[disgusting]) and the within-participant factor target-response assignment
(positive key vs. negative key). The dependent variables were response
times and response errors in the IATs (Study A: IAT and Studies 1 & 2:
ST-IAT). In addition to the detailed analysis of response times and
response errors in the critical IAT blocks, we calculated the typically
used IAT D-score as a dependent variable that combines response times,
errors, and the critical IAT blocks into a single score. Consequently, the
IAT D-score analysis only followed a one-factorial design (plan valence:
positive vs. negative). The self-report attitude ratings also followed a 2
by 2 factorial design but with the between-participant factor plan valence
(positive [delicious] vs. negative [disgusting]) and the within-
participant factor stimulus type (target [cupcakes] vs. control [hous-
es]). The dependent variable of the self-report measurement were
attribute ratings and a thermometer scale rating of the target (cupcakes)
and control (houses) stimuli.

6.2. Procedure and materials

Participants were informed that the study was about food choices
and health. In line with typical procedures in if-then planning in-
vestigations, each study started with the goal setting, followed by the
experimental manipulation of the verbal stimulus-affect contingency (i.
e., plan-valence condition). After the critical experimental manipulation
and before assessing the dependent variables, participants were asked
about their level of goal and plan commitment. Finally, participants
completed the response-compatibility paradigm (IAT or ST-IAT) and the
self-reported liking ratings. A demographic questionnaire, including age
and gender, was presented at the end of the study. The following sec-
tions provide the details of the procedure in the order of presentation.

6.2.1. Goal setting

All participants received the same goal-related instructions to ensure
that the results can be attributed to the rehearsed verbal plans and not
differences in goals. We informed the participants that considering one's
health is a common task in everyday life that must be implemented
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continuously (e.g., not eating a cupcake during a coffee break). They
read that the study was about testing simple strategies to help them
avoid unhealthy snacks (e.g., cupcakes). Furthermore, we added an
explanation that made the negative and the positive plan a plausible
strategy to reach that goal. Finally, we asked them to commit to the goal
to avoid eating cupcakes (“My Goal: I want to avoid eating cupcakes!”).

6.2.2. Plan-valence condition

After the goal instruction, we provided all participants with the
verbal plans (i.e., verbal stimulus-affect contingency). The plans linked
either a positive or a negative concept to the target stimuli. In Studies A
and 1, the plans were “Whenever I see a cupcake, then I will think of de-
licious sweets!” (positive plan valence) versus “Whenever I see a cupcake,
then I will think of disgusting fat!” (negative plan valence). In Study 2, the
same plans were used, but the valence concept did not include the ob-
jects (“sweets”, “fat”) but only the affective response (“delicious” vs.
“disgusting™).

The memorization and repetition of the respective plan was assured
by a three-step procedure: First, the plan was presented on the computer
screen, and we asked the participants to memorize it and to take 1 min to
rehearse it silently. Second, the plan was removed from the computer
screen and we asked the participants to write it on a sheet of paper
(paper and pen were available on the table). Third, we presented the
plan again on the computer screen and asked the participants again to
take a minute to rehearse it. This procedure assured that the stimulus-
affect contingency was “encountered” at least twice visually as words
on the computer screen, once in self-produced handwriting, and an
unspecified number of times as silent verbal articulation during the two
1-minute periods of rehearsal.

6.2.3. Goal commitment

We assessed participants' goal and plan commitment with six items
(e.g., “I am strongly committed to pursuing the goal to avoid cupcakes”,
1 = strongly disagree, 7 = strongly agree; Cronbach's alpha for Study A, 1,
and 2, 0.74, 0.72, and 0.82, respectively). We combined all items within
each study to one commitment score. Two-sided t-tests indicated that
there is a significant difference in the commitment score of Study A
between goal commitment in the positive plan-valence condition (M =
4.7; SD = 1.0) and negative plan-valence condition (M =5.2; SD =1.1), t
(75.9) = 2.11, p = .038, CI [0.03, 0.96]. No evidence for such a differ-
ence was found in Study 1 (positive plan, M = 4.8; SD = 0.9; negative
plan, M = 4.8; SD = 1.1), t(108.2) < 1, p = .836, CI [—0.33, 0.41] or
Study 2 (positive plan, M = 4.9, SD = 1.2; negative plan, M = 5.0, SD =
1.3), t(122.1) < 1, p = .585, CI [-0.31, 0.54]. Although there is no
evidence of different levels of goal commitment following the goal
commitment and planning procedure in the central Studies 1 and 2, we
included goal-commitment scores as a covariate in all analyses of our
central hypothesis.

6.2.4. Response-compatibility paradigms (IATs)

Participants read the instructions for the task ahead of each block,
and the category labels were displayed throughout the task in the upper-
left and upper-right corners of the screen. Stimuli were presented in
random order with an intertrial interval of 150 ms. A red “X” was used to
denote incorrect responses. It remained on the screen until the correct
response was made.

6.2.4.1. Standard IAT (Study A). The implemented IAT consisted of
three practice blocks and two critical blocks (i.e., target-response
assignment factor). In the first practice block, participants practiced
the target-categorization task by categorizing three different pictures of
cupcakes and three different pictures of houses to the categories
“cupcake” and “house”, respectively (6 trials). In the second block,
participants practiced the valence-categorization task by categorizing
three positive attributes (appealing, pleasant, and tempting) and three
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negative attributes (repulsive, revolting, and unpleasant) to the
respective positive and negative category (6 trials). In the first critical
block, participants executed both categorization tasks in parallel.
Importantly, the cupcake category was assigned to the same response
key as the positive-word category (A key), and the house category was
assigned to the same response key as the negative word category
(Numpad 5, 72 trials). Then, the key assignment of the valence cate-
gories was switched and participants practiced the reversed categori-
zation of the valence attributes (6 trials). Finally, in the second critical
block, participants performed both categorization tasks in parallel
again. By switching the valence-key assignment, the cupcake category
now overlapped with the negative-word category (A key), and the house
category overlapped with the positive-word category (Numpad 5, 72
trials). The two critical blocks contained a short break after the first 36
trials.

6.2.4.2. Single-target IAT (Studies 1 & 2). The ST-IAT consisted of one
practice block and two critical blocks (i.e., target-response assignment
factor). Participants started with practicing the valence-categorization
task (12 trials), in which they categorized three positive attributes and
three negative attributes (see Study A) to the positive-word category (A
key) and negative-word category (Numpad 5; the attribute “tempting”
was replaced with “yummy” in Study 2). In the following two critical
blocks, participants executed both the valence-categorization task and
the target-categorization task with the same valence-key assignment
throughout both blocks. In contrast to the standard IAT used in Study A,
the target-categorization task included only the critical target stimuli
(cupcakes). Whenever a picture of a cupcake appeared, participants
pressed the assigned target-response key. In the first critical block, the
target-response key was the same as the positive-valence key (A key, 72
trials). For the second critical block, the target-response key was reas-
signed to the negative-valence key (Numpad 5, 72 trials). Both critical
blocks included a short break after 36 trials. Depending on the block,
cupcake stimuli, positive attributes, and negative attributes occurred in
a ratio of 18:18:36 trials per critical block (e.g., 18 cupcakes trials, 18
positive-word trials, and 36 negative-word trials). This led to an equal
proportion of left-hand and right-hand responses in each of the critical
blocks (see Bluemke & Friese, 2008).

6.2.5. Self-report ratings

Participants rated the extent to which different attributes (positive:
appealing, delicious,"? pleasant, tempting,” and yummy®; negative:
repulsive, revolting, unpleasant, and disgusting') describe the target and
control stimuli (e.g., “Cupcakes are appealing”, 1 = strongly disagree, 7 =
strongly agree). Ratings of cupcakes were assessed before the ratings of
houses, but the order of attribute presentation within these categories
was randomized. Negative-valence attributes were reverse scored for the
analysis so that higher scores indicate more positive ratings. Addition-
ally, we assessed global evaluations of cupcakes and houses using a
thermometer scale (“On a feeling thermometer from 0 to 100, how
positive do you feel about [cupcakes/houses]?”). In Study 2, we used a
slightly different wording and replaced “positive” with “attracted.” One
missing response to the house-thermometer scale in Studies A and 2 was
replaced by the median calculated from the remaining responses. In-
ternal consistency for the self-reported ratings was high. Cronbach's
alpha for the Studies A, 1, and 2 for cupcake items was 0.92 (9 items),
0.92 (7 items), and 0.93 (7 items), respectively and for house items 0.81
(7 items), 0.86 (6 items), and 0.77 (6 items).

1 “Delicious” and “disgusting” were not used to rate houses.

2 “Delicious” was omitted in Studies 1 and 2 to avoid an obvious overlap with
the word used in the verbal target-valence contingency.

3 “Tempting” was replaced with “yummy” in Study 2 as prior participants
indicated that “tempting” was not perceived as an unambiguously positive
attribute.
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6.3. Data preparation and analyses

We analyzed only responses from the critical (ST-)IAT blocks with
parallel target-categorization and valence-categorization responses (72
trials per block). Descriptive analysis of mean response times (Study A:
M =740 ms, SD = 147 ms; Study 1: M = 668 ms, SD = 132 ms; Study 2:
M = 632 ms, SD = 97 ms) and mean response error percentage (Study A:
M = 9.0%, SD = 5.1%; Study 1: M = 9.6%, SD = 6.1%; Study 2: M =
7.9%, SD = 6.1%) per participant indicated no conspicuous mean
participant data. In line with IAT analysis criteria (Greenwald et al.,
2003), we removed the complete data of participants with more than
10% responses below 300 ms (Study A: none; Study 1: 1 participant
[0.9%]; Study 2: 3 participants [2.4%]). From the resulting data, we
removed responses below 200 ms (fast guesses; Study A: 0.1%; Study 1:
0.5%; Study 2: 0.1%). Finally, for response time analyses, error re-
sponses (Study A: 9.0%; Study 1: 9.4%; Study 2: 7.3%) and responses
beyond three standard deviations (SDs) below or above the mean
calculated per participant and response-key overlap block (Study A:
1.7%; Study 1: 2.1%; Study 2: 2.1%) were removed.

R (R Core Team, 2014) was used for all analyses. Linear mixed-model
analyses (Ime4 package; Bates et al., 2015) were used to analyze the
response times, response errors (binomial), and self-report ratings.
Response time analyzes were performed on the log-transformed values.
Besides the relevant fixed effects for each respective analysis, we spec-
ified the IAT-block by participant slope as random effect. We obtained p-
values from the stats package's anova function (Chambers & Hastie,
1992) for response times and self-report data and the car package's
Anova function (Fox & Weisberg, 2011) for the binomial response error
data. We also analyzed the (ST-)IAT by calculating the D-score
(improved algorithm; Greenwald et al., 2003). The D-score reflects the
response times and response errors (i.e., error responses are replaced by
the block mean plus a 600 ms time penalty) in the two critical blocks as a
single value. More positive values indicate more positivity of the targets.
The D-scores calculated for each participant were analyzed using the
ezAnova function from the ez-package (Lawrence, 2016).

7. Results and discussion
7.1. Central hypothesis (IAT)

Our central hypothesis is reflected by a 2-way interaction effect be-
tween plan-valence condition and target-response assignment. The
response time and error difference between the negative and positive
target-response assignment blocks (negative minus positive) should be

Table 2
Response time, response error, and D-score analyses for the central hypothesis in
Studies A, 1, and 2.

F/p? p Low CI High CI

Study A (IAT, valence-key reversal)

Response times 0.40 .530 —0.021 0.011
Response errors 0.80 371 —0.051 0.136
D-score 0.08 778 —0.063 0.095
Study 1 (ST-IAT, target-key reversal)

Response times 1.04 .310 —0.004 0.013
Response errors 9.74 .002 0.033 0.142
D-score 3.90 .051 0.026 0.155
Study 2 (ST-IAT, target-key reversal)

Response times 4.21 .042 0.0004 0.016
Response errors 4.58 .032 0.004 0.122
D-score 4.36 .039 0.032 0.159

Note. Statistical values for response times and response errors represent the
interaction effect between the plan-valence condition and target-response
assignment block. The D-score values represent the main effect of the plan-
valence condition as the target-response assignment blocks are integrated in
the D-score calculation.
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smaller in the negative plan-valence condition than in the positive plan-
valence condition. The results of this 2-way interaction effect for all
studies are presented in Table 2. Fig. 1 illustrates the direction of the
interaction effect in the respective plots for Study 1 and 2 (see the
Supplemental material for the Study A plot). Fig. 2 illustrates the con-
fidence intervals for the central 2-way interaction effect. There is no
indication of the predicted interaction effect in Study A. As described in
the introduction and methods section, we updated the IAT procedure for
Studies 1 and 2 (i.e., SC-IAT and implementing the two IAT blocks by
switching the key assignment of the target-categorization task instead of
using the valence-categorization task). Following this change, for
Studies 1 and 2, all indicators (response times, response errors, and D-
score) show the predicted 2-way interaction effects between the plan-
valence condition and the target-response assignment. The only excep-
tion is the response-time analysis of Study 1. However, as illustrated by
the plot (Fig. 1A) and the confidence intervals (Fig. 2), also this non-
significant effect shows a pattern in the predicted direction.

The response time plots and response error plots (Fig. 1) confirm that
the interaction effect patterns align with our predictions. In Studies 1
and 2, response times are lower and response errors are fewer in the
positive target-response assignment blocks compared to the negative
target-response assignment blocks (i.e., indicating positivity). Impor-
tantly, these differences are smaller (i.e., indicating less positivity/more
negativity) in the negative plan-valence condition than in the positive
plan-valence condition. Furthermore, we observed these effects while
controlling for the level of goal commitment. No analysis indicated that
goal commitment moderated the central 2-way interaction effect (all p's
> .180; see also the Testing the relevance of goal commitment section
below).

In sum, in Studies 1 and 2, we found evidence that participants
receiving a plan that linked a negative affective concept to cupcakes
showed a response bias in the IAT that indicated less positivity (more
negativity) than participants receiving a plan that linked a positive af-
fective concept to cupcakes. In Study A, which we conducted prior to
Studies 1 and 2, we did not find this effect. Besides the use of a tradi-
tional evaluative IAT in Study A and evaluative ST-IATs in Studies 1 and
2, a central difference between the studies was the approach on how to
establish the two target-response assignment blocks. In Study A, this was
achieved by switching the valence-response key assignment between the
two IAT blocks and keeping the target-response assignment constant. In
Studies 1 and 2, this was achieved by switching the target-response key
and keeping the valence assignment constant. Compatibility effects be-
tween the evaluative responses towards the targets and the valence of
the response keys depend on a strong key-valence association. The
procedure to switch this valence assignment from one block to the next
in Study A may have undermined such a strong key-valence association
in the second block. Consequently, the required strong key-valence as-
sociation may not have been established successfully in the second
block. In Studies 1 and 2, the key-valence assignment was kept constant
to guarantee a strong key-valence association also in the second block.
With this procedure, we found the predicted effects. Independent
additional tests are required to verify this post-hoc reasoning.

7.2. Testing the relevance of goal commitment

To have a robust test for any moderation effect by goal commitment,
we combined the data of Studies 1 and 2. Based on our prior reasoning,
these two studies are methodologically more solid than Study A, and the
increased power resulting from combining the data should decrease the
likelihood of finding spurious effects. The results of all relevant or sig-
nificant results regarding goal commitment are listed in Table 3. To
anticipate the conclusion, we find no evidence that our central results
are undermined by goal commitment as a confounding variable.

7.2.1. Response errors
Importantly, we found evidence for the predicted plan valence by
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Fig. 1. Mean response times (left) and accuracy (right) for the plan-valence by target-response assignment factors of Studies 1 and 2.

Note. Whiskers represent one standard error of the mean (SEM).

target-response assignment interaction effect (42 = 14.50, p < .001), and
this predicted 2-way interaction effect is not further qualified by an
interaction with goal commitment (32 = 0.42, p = .518). The only other
noteworthy effect is a main effect of goal commitment. The higher the
goal-commitment score of a participant, the lower the number of
response errors.

7.2.2. Response times

Similar to the response errors, we found evidence for the predicted
plan valence by target-response assignment interaction effect (v = 4.44,
p = .036), and this predicted 2-way interaction effect was not further
qualified by an interaction with goal commitment (y? = 1.04, p = .310).
There was no evidence for a main effect of the goal-commitment score
on response times.

7.3. Self-report ratings

To test for effects of the verbal stimulus-affect contingencies on self-
reported liking ratings, we conducted linear mixed-model analyses on
the mean standardized ratings for each item (i.e., attributes and ther-
mometer) with the fixed effects item valence (positive vs. negative
attribute), plan valence condition (positive vs. negative), stimulus type
(target vs. control stimuli), and the interaction term between plan
valence and stimulus type. Intercepts for participant ID and rated item
were entered as random effects. In all three studies, the analysis revealed
significant plan valence by stimulus type interaction effects (Study A: y?
= 40.89, p < .001; Study 1: ? = 6.37, p = .012; Study 2: > = 39.14,p <
.001). The result patterns are plotted in Fig. 3, and descriptive statistics
are presented in detail in the Supplementary material (Table 4). The

plots indicate that the interaction effect is a result of the predicted effect
of the plan-valence condition. Target stimuli (cupcakes) were rated
more negative in the negative plan-valence condition than in the posi-
tive plan-valence condition. In contrast, no such difference was observed
in the ratings of the control stimuli (houses). Thus, the analysis provides
evidence that the experimental manipulation affected the target stimuli
— but not the control stimuli - in the predicted direction.

8. General discussion

The present studies provide further evidence that verbally processed
stimulus-affect contingencies (i.e., if-then plans) influence subsequent
(evaluative) responses towards the respective targets. We observed these
consequences in a valence-based response-compatibility paradigm (ST-
IAT) and self-reported ratings. The response patterns of Studies 1 and 2
(and Study A for self-reports) indicate that the target stimuli were
perceived as less positive (more negative) after participants committed
themselves to think “disgusting” (as compared to “delicious™) whenever
they encountered the target.

Before continuing the discussion, we want to evaluate our results
regarding some criticism raised about the validity of the IAT-measured
response bias (e.g., Fiedler et al., 2006; Kinoshita and Peek-O'Leary,
2005; Rothermund & Wentura, 2004). There is evidence that under
certain circumstances, valence-based compatibility effects can be
confounded with familiarity (Kinoshita and Peek-O'Leary, 2005), sa-
liency (Rothermund & Wentura, 2004), or easily perceived category
similarities (Bading et al., 2020). Whereas we can exclude some non-
valence-based alternative explanations for our present research (e.g.,
the single-target IAT variant does not include differently familiar target
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Fig. 2. Confidence intervals for the central plan-valence by target-response
assignment interaction for Studies A, 1, and 2.

Note. Because the IAT D-score calculation combines the two IAT compatibility
blocks, the confidence intervals only conceptually reflect the interaction pattern
but are actually the main effect of the plan-valence condition.

Table 3
Goal-commitment related main effects and interaction effects of the combined
data of Studies 1 and 2.

Factors and interaction terms 7/F p CI

Response errors

Goal commitment 6.09 .014 —-0.210,
—0.029
Target-response assignment x goal commitment 3.22 .073  —0.001,
0.080
Study x plan valence x goal commitment 576 .016  0.025, 0.206
Plan valence x target-response assignment x goal ~ 0.42  .518  —0.050,
commitment 0.030
Response times
Goal commitment 0.61 433 —0.023,
0.010
Target-response assignment x goal commitment 5.66 .018 0.001, 0.013
Study x target-response assignment x goal 2.78 .097  —0.001,
commitment 0.011
Plan valence x target-response assignment x goal ~ 1.04  .310  —0.009,
commitment 0.003

Note. Confidence intervals (CI) represent the 2.5% and 97.5% borders (i.e., 95%
CD.

and comparison concepts), we cannot completely exclude other alter-
natives (e.g., saliency-based and similarity-based recoding of the in-
structions). However, despite these potential confounding variables, IAT
results correlate with self-reported valence measures (reviewed by
Greenwald et al., 2009; Hofmann et al., 2005; see also Greenwald et al.,
2005; correlation in the present Studies 1 and 2 combined (N = 239): r
= 0.175, p = .007, CI (0.049-0.295)). Consequently, even if contribu-
tions from alternative processes cannot be excluded completely,
valence-based compatibility effects are likely to contribute to the
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observed effects in the present studies. Furthermore, the widespread
prior use of the IAT allows comparing our present results with this
previous research.

8.1. Relation to directly experienced stimulus-affect contingencies and
other instruction-based evaluative consequences

Our present results align with prior research assessing evaluative
changes induced by directly experienced stimulus-affect contingencies
(French et al., 2013; Gibson, 2008; Hollands et al., 2011; Lebens et al.,
2011). For example, Hollands et al. (2011) repeatedly paired snack
foods with aversively obese body images and found reduced IAT-
measured preferences for the targeted snacks. We did not present any
negative or aversive images in our present research. Instead, partici-
pants merely linked the words “disgusting fat” or “disgusting” to cup-
cakes. Conceptually in line with the results from Hollands et al., our
present procedure of linking a negative affective word to cupcakes
reduced IAT-measured preferences for cupcakes compared to linking a
positive word to them.

Our present research has similarities with research on instructed
evaluative conditioning (e.g., De Houwer, 2006; Kurdi & Banaji, 2017;
Smith et al., 2020; see also Gast & De Houwer, 2013 for verbal extinction
instructions). In general, this research is concerned with the evaluative
consequences of instructing that a specific stimulus (CS) will later be
presented together with a positive or negative concept or image (US).
The target stimuli (CS) are never paired with the positive or negative
items (US; other than in the instructions). Still, typical results align with
research on directly experienced stimulus-valence contingencies. Eval-
uative reactions become more positive (more negative) if the target
stimulus is instructed to be later presented together with a positive
(negative) item (e.g., De Houwer, 2006).

There is a central difference between instructed evaluative condi-
tioning and our present approach. Instructed evaluative-conditioning
studies inform about upcoming stimulus-valence pairings. Thus, they
create an expectancy that a specific stimulus will later co-occur with a
positive or negative item. The planning procedure in our present
research does not establish such expectancies. Instead, it induces a
commitment to producing a specific cognitive response (e.g., think
‘disgusting’; US) upon encountering the target stimulus. Such a
commitment to a verbal if-then plan is assumed to establish a link be-
tween the situation (e.g., cupcake) and response (e.g., thinking
‘disgusting’; reviewed by Gollwitzer & Sheeran, 2006). In line with this
idea, we observed that evaluative reactions towards the targets were in
line with the novel affective information (i.e., less positive evaluation if
the link concept was negative than positive; see the next section for
alternative explanations).

Although the if-then planning procedure (our present studies; Hof-
mann et al., 2010, Study 2; Stewart & Payne, 2008, Study 3) and
instructed evaluative conditioning (De Houwer, 2006) appear to pro-
duce similar evaluative outcomes (but see Mattavelli et al., 2021), future
research may gain novel insights into the underlying mechanisms by
focusing on differences between the procedures. For example, instructed
evaluative conditioning informs about an upcoming co-occurrence of CS
and US that never happens. Thus, there may be a conflict between
expectation and observation when encountering the CS. This is not the
case for the if-then planning procedure. Participants do not expect to
encounter the US in the presence of the CS; they planned to “produce”
the US themselves. What conclusions can we draw from observing
similar evaluative consequences despite the differences in the proced-
ures? Does the planning procedure unintendedly produce similar ex-
pectations as instructed evaluative conditioning? Alternatively, does
instructed evaluative conditioning unintendedly make participants
“self-produce” the expected but missing US? Disentangling these possi-
bilities in future research may help us to better understand the mecha-
nisms of how verbal information influences subsequent responses.

Finally, recent studies on instructed evaluative conditioning have



T. Martiny-Huenger and J. Roth

Acta Psychologica 223 (2022) 103485

A. Self-report ratings (Study A)
7 Target stimuli Control 100
(cupcakes) (houses)
6 1 3 2
w ! L
B H O Hqleo 2
- / 3
- A 'A_ !
E s pd 1 {,:I f g
[} [ I 60 3
] 3
S
S 4 °
: :
+ 40
® o 4
% Target-valence :
(] Positive o
= W Negative 20 2
2 3
Q
o
1 LI e s e e o T T 0
§3icEEEEE g§4g
Beid
Rated items
C. Self-report ratings (Study 2)
7 A Target stimuli Control r 100
(cupcakes) (houses)
6 }—"}‘\I.,; =2
w L °
g, } It I 80 4
= E
® 5 =3
= o
o {{} 1 {} F60 8
E I 3
3
8 4 o
E 3
- 40
LI ?
5 Target-valence contingency :
(7] Positive ]
= W Negative Loo &
24 >
Q
[}
e T T e T | T )
§eeceEa g g 422EE
§a>4832 gazges
E g5
Rated items

Mean attribute ratings

B. Self-report ratings (Study 1)
79 Target stimuli Control - 100
(cupcakes) (houses)
6 1 5
/ Y = []
¥ 1{rs 2
3
54 1.4 z
f fx{_{,{«{ i ~60 2
3
4 - °
3
La0 B
3 - 8
Target-valence contingency =
Positive o
W Negative L20 &
2 3
Q
[}
1- /77T 7™—™ T 71 -0
fEggeEee ggEEe e
T2 L9 L5 T2z 525
ges €5
Rated items

Fig. 3. Mean self-report ratings for plan valence by stimulus type in Studies A, 1, and 2.
Note. Whiskers represent one standard error of the mean (SEM) above and below the mean. The second y-axis refers to the respective single data point on the right-

hand side of each graph.

reported unexpected IAT effects (De Houwer et al., 2019; Mattavelli
etal., 2021). It appears that minor changes in the instructions can lead to
different results. The potential of finding surprising effects based on
small changes in the introduction highlights our present research's value
of conceptually replicating prior studies using the if-then planning
procedure. In that regard, our present results consolidate prior research
that assessed the evaluative consequences of verbal if-then plans (Hof-
mann et al., 2010, Study 2; Stewart & Payne, 2008, Study 3) and, to
some degree, indicates that such effects can be observed with different
formulations. Our studies are most similar to the study done by Hofmann
et al. (2010, Study 2), with a common focus on changing evaluative
responses towards unhealthy sweet snacks. We provide a conceptual
replication with clearly formulated affective responses in the then-part
of the plan. Furthermore, we add to this research by separating mech-
anisms of goal setting and processing the stimulus-affect (i.e., if-then)
contingency. In contrast to the study reported by Hofmann et al.
(2010, Study 2) where the goal of eating less chocolate was not present
in the control condition, we provided the same goal (“I want to eat fewer
cupcakes”) to all participants and only manipulated the valence of the
concept linked to cupcakes. Our results can be more unambiguously
attributed to the differently valenced verbal stimulus-affect contingency
than to mechanisms of goal setting (e.g., Fishbach et al., 2004).

8.2. Different perspectives on the effects of verbal information on behavior
and affect

If-then planning effects are traditionally assumed to result from
associative links between the verbally linked if- and then-part (e.g.,
Bayer et al., 2009; reviewed by Gollwitzer & Sheeran, 2006). In contrast,

researchers investigating instructed evaluative conditioning often
highlight propositional beliefs to explain the observed effects (e.g., De
Houwer, 2006; Smith et al., 2020). We believe that it is essential to
highlight that linking the former or latter theory to the effects reported
in the present research is rather a theoretical choice than an empirical
one.

We cannot interpret empirical evidence independently from theo-
retical assumptions. For example, De Houwer (2006; see also Smith
et al., 2020; Schmidt et al., 2016) presents research on instructed eval-
uative conditioning and concludes that propositional beliefs influence
the IAT. The author, however, acknowledges that this conclusion de-
pends on the assumption that processing verbal stimulus-response/
affect contingencies does not result in associative learning as the stim-
ulus (CS) and “response” (US) never were paired (De Houwer, 2006, p.
185; see also Smith et al., 2020, p. 30 for the inclusion of a similar
assumption). In our present studies, the stimulus (cupcakes) and affec-
tive response (experience of disgust) were never directly paired. Thus,
based on the assumption made by De Houwer (2006) that associative
learning requires directly experienced pairings, our present results
cannot be explained by associative learning and are more likely driven
by propositional beliefs.

The validity of this conclusion, however, depends on the validity of
the pre-assumption that associations only form from direct experiences.
Simulation theories of cognition (i.e., grounded cognition; Barsalou,
1999; Barsalou, 2016; Hesslow, 2012) provide a basis to doubt the
validity of the assumption. The cluster of theories and the related
empirical evidence indicates that thought (e.g., language comprehen-
sion) operates on simulated experiences located in brain areas involved
in processing the direct experiences. Thus, if processing verbal
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representations of a situation and processing of the direct experiences of
the situation are mediated by the same brain areas and overlapping
activity patterns, both can be expected to result in overlapping
associative-learning outcomes (see Martiny-Huenger et al., 2015; Mar-
tiny-Huenger et al., 2017 for a more extended elaboration on this
argument). As this associative-learning perspective — from a con-
nectionist associative learning perspective (e.g., Smith & Conrey, 2007)
— is in line with previous evidence (e.g., De Houwer, 2006), conclusions
about associative versus propositional mechanisms cannot easily be
drawn by the research demonstrating the effects (e.g., De Houwer, 2006;
Smith et al., 2020; our present studies). Instead, research on the (in)
validity of central pre-assumptions (e.g., how is verbal information
processed and comprehended; see Barsalou, 2016; Fischer & Zwaan,
2008) are required to settle the argument.

9. Conclusion

Our present research contributes to the evidence that verbal
stimulus-affect contingencies influence subsequent behavioral responses
that, in the case of the IAT, are typically interpreted as reflecting valence
differences (degrees of positivity-negativity). Furthermore, in contrast
to research on instructed evaluative conditioning (e.g., De Houwer,
2006; Kurdi & Banaji, 2017), we found these effects in a context where
participants were not informed about actual co-occurrence of the CS and
US in the future (i.e., creating an expectancy), but by a self-commitment
to “produce” the US in thought any time the CS is encountered.
Regarding previous research using similar planning strategies (Hofmann
et al., 2010, Study 2; Stewart & Payne, 2008, Study 3), our present
research replicates these effects with more explicit affective concepts as
US and separates them from more motivational mechanisms.

In general, the effects of indirect (e.g., verbal) information on re-
sponses are intriguing as they provide explanations for the apparent
complexity of human behavior that is hard to explain solely as a
consequence of direct experiences. The unrestricted freedom to verbally
combine stimuli and behavioral and affective responses can serve as a
basis for acquiring novel stimulus-response/affect links that guide sub-
sequent responses. Last but not least, this flexibility of not being
restricted to actual experiences highlights the potential to use this verbal
flexibility in self-instructions to influence one's own (evaluative) re-
sponses towards certain items (e.g., reducing positivity of unhealthy
snacks) in a way that aligns the evaluative response to a specific goal (e.
g., eating less unhealthy food).
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