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Abstract Three experiments examined the effect of re-
sponse–outcome contingencies on human ratings of causal
efficacy and demonstrated that such ratings transfer to novel
situations through derived stimulus relations. Efficacy rat-
ings generally followed the delta probability rule when
positive response-outcome contingencies were employed
(Experiment 1) and when some outcomes were not contin-
gent on participants’ responses (Experiment 2). Experiment
3 employed a negative response–outcome contingency and
manipulated performance expectancies in the task. All three
groups overestimated their causal efficacy ratings. A learned
helplessness effect was observed when the response–out-
comes were uncontrollable and in the high-expectancy
group when participants’ performance in the task was worse
than they had expected. In all experiments, ratings trans-
ferred to a stimulus presented during the task and often
generalized to novel stimuli through derived relations. These
results corroborate the view that outcome probability is a
determinant of causal efficacy ratings and that schedules can
be employed as UCS in procedures that share characteristics
of evaluative conditioning procedures.
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The processes underlying how people learn to like or dislike
certain foods (e.g., Stuart, Shimp, & Engle, 1987), people
(Walther, 2002), and events (Dack, McHugh, & Reed, 2009)
are important to understand, since preferences play a

significant role in all aspects of life. Some preferences
may be genetically determined (Breen, Plomin, & Wardle,
2006; Ellis & Bonin, 2003; cf. Rozin & Millman, 1987);
however, most research suggests that likes and dislikes are
acquired through learning mechanisms (Barnes & Roche,
1997; Field, 2006; Hermans et al., 2005; Johnsrude, Owen,
Zhao, & White, 1999). One approach to understanding the
processes behind the development of preferences suggests
that their acquisition emerges through associative learning,
or conditioning, whereby a novel stimulus (equivalent to a
conditioned stimulus [CS]), acquires a valence through its
association with a stimulus with an existing preference
(equivalent to the unconditioned stimulus [US]). This trans-
fer of valence (i.e., the degree to which an individual likes or
dislikes a stimulus) through an association is commonly
referred to as evaluative conditioning (Levey & Martin,
1975; see De Houwer, Thomas, & Baeyens, 2001, for a
review of evaluative conditioning).

Evaluative conditioning occurs when the valence of a
novel “target” stimulus becomes altered by the valence of
stimuli/events that are presented with or are contingent on
the target stimulus. This phenomenon is often shown using
the picture–picture paradigm. In a typical experiment, a
picture that was previously rated as neutral is repeatedly
paired with a picture that had been rated as pleasant (e.g.,
Baeyens, Eelen, Crombez, & Van den Bergh, 1992). As a
consequence, the valence of the previously neutral picture
changes in the direction of the picture with which it was
paired (e.g., its ratings will change in the direction of pleas-
antness). Evaluative conditioning may also play a role in the
development of several clinical disorders (Hermans, 1998).
For example, depression and anxiety disorders are often
characterized by a person’s negative evaluations about
themselves, their environment, and their future (Abramson,
Metalsky, & Alloy, 1989; Beck, 1967; Beck, Rush, Shaw, &
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Emery, 1979; Clark, Beck, & Alford, 1999; Dohr, Rush, &
Bernstein, 1989; Loeb, Feshbach, Beck, & Wolf, 1964;
MacLeod & Byrne, 1996; Roth & Rehm, 1980; Seligman,
1975). These evaluations, such as causal effectiveness and
self efficacy, may be acquired through evaluative condition-
ing processes (see Fulcher, Mathews, Mackintosh, & Law,
2001; Walther, Nagengast, & Trasselli, 2005). Given the
potentially important applications of this line of enquiry, it
is essential that the mechanisms behind the production of
negative and positive evaluations are investigated and
understood.

Dack et al. (2009) demonstrated that participants’ self-
evaluations (i.e., good vs. bad) of their performance during
two tasks transferred to stimuli that were presented during
the performance of the tasks. Specifically, previously neutral
target stimuli were paired with schedules of reinforcement
—one schedule that produced high ratings of causal effica-
cy, and another that produced low ratings of causal efficacy
—and the target stimuli were later rated as “good” or “bad,”
respectively. That is, participants rated a neutral stimulus
that had been paired with a task in which they judged
themselves effective as good and a neutral stimulus that
had been paired with a task in which they judged themselves
ineffective as bad.

However, a feature of many clinical disorders (Morgan &
Banerjee, 2006; Walther et al., 2005) is the extent to which
such evaluations generalize across many aspects of a per-
son’s life—for example, depressive attributional style and
generalized anxiety. Potentially, these negative expectations
could lead to maladaptive behaviors, such as social with-
drawal, avoiding particular activities, and functional impair-
ments (Simon, 2003). It is unlikely that similar negative
evaluative judgments would be directly learned across such
a wide range of circumstances, and the question remains
regarding how such evaluations are generalized across so
many aspects of a person’s life. Evidence for the indirect
effect of learning was shown in a set of studies by Rozin,
Markwith, and McCauley (1994). They demonstrated that
an aversion toward a person with AIDS could be general-
ized to objects associated with this person (sweater, car, bed,
etc.), even though participants were reassured about the low
risk of contracting AIDS from these objects.

Similarly, Walther (2002) showed that an attitude (posi-
tive or negative) toward one stimulus can transfer to stimuli
that had been preassociated with that stimulus. In the base-
line phase of this study, participants were asked to rate a
number of pictures of male faces for their likeability. In the
preconditioning phase, two neutral faces were paired togeth-
er. In the conditioning phase, one of the neutral faces (the
target) was paired with a positively evaluated picture
(Experiment 1) or a negatively evaluated picture (Experiment
2). In the test phase, participants were asked to rate all the
visual stimuli again for their likeability. The results showed

not only that ratings of the target stimulus increased (Experiment
1) or decreased (Experiment 2) in likeability, but also that this
attitude transferred to the neutral face that was preassociated
with the target stimulus. The spreading attitude effect was also
replicated using a second-order conditioning paradigm (Walther,
2002, Experiment 4), where the preconditioning and condition-
ing phases were reversed.

An additional explanation of the development of gener-
alized evaluations and attitudes is produced through exam-
ining derived stimulus relations in equivalence classes, an
account that suggests that stimuli can become associated
with one another despite never having been directly paired
and despite their lack of any shared physical properties
(Sidman, 1971). The potential breadth of such classes could
allow for widespread transfer of particular associations
learned about one member of that class.

Equivalence classes can be established by training a
minimal number of relations between individual stimuli in
a group. For example, if a group of stimuli consisted of the
letters A, B, and C, an equivalence class could be estab-
lished by training two-term relations between AB and BC. If
a class has been established, many new emergent relations
that had not been taught directly are formed between the
stimuli: reflexive (i.e., A →A), symmetrical (i.e., B → A),
transitive (i.e., A → C), and equivalence (i.e. C → A) (see
Bush, Sidman, & de Rose, 1989). If all of the emergent
relations control responding, the group of stimuli can be said
to function as an equivalence class (Sidman, Kirk, &
Wilson-Morris, 1985), and the stimuli are fully substitutable
for one another (Sidman, 1990, 1994).

Importantly, similar to Walther’s (2002) spreading attitude
effect, after an equivalence class is established, training a novel
function to one member of the equivalence class allows the
same function to transfer to the other members of the equiva-
lence class without further training (e.g., if A is paired with a
sour taste, or negative attribution, the C [and B] stimulus will
also acquire sour properties, or negative attributions). This
phenomenon is referred to as the transfer, or transformation,
of function and has been demonstrated with a number of
derived stimulus relations and behavioral functions, such as
avoidance responses, preferences, self discrimination, and
moods (see Dymond & Rehfeldt, 2000, for a review).

Furthermore, Dack et al. (2009) showed that stimuli that
had been associated with either high or low ratings of causal
efficacy not only were rated as “good” or “useless” them-
selves, but also were categorized with stimuli participating
in equivalence classes with the same evaluative function
(“good” or “useless,” respectively). However, although
Dack et al. demonstrated that new stimuli can join an exist-
ing equivalence class by virtue of sharing a common eval-
uative function with the members of that equivalence class,
they did not show that directly training an evaluative func-
tion to a class member would lead to a transfer of that
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evaluative function to other members of that class. Given
the potential of equivalence classes to explain widespread
transfer of functions (see Dymond & Rehfelt, 2000), it
would be useful to determine whether a target stimulus,
used during an evaluative learning task, would produce
transfer of that function to other members of an existing
equivalence class that had not been directly conditioned to
that evaluative function. In the present study, three experi-
ments were designed to demonstrate that ratings of causal
efficacy, produced by exposure to various judgment-of-
contingency tasks, can transfer to stimuli present during
these tasks and to unrelated stimuli through derived stimulus
relations in existing equivalence classes.

The experiments reported here extend the earlier research
reported byDack et al. (2009) not only by exploring the critical
issue of transfer of function through participation in equiva-
lence classes, but also by using simpler probability judgment
tasks to establish initial causal efficacy (e.g., Alloy &Abramson,
1979; Alloy & Tabachnik, 1984; Reed, 1999; Wasserman, Elek,
Chatlosh, & Baker, 1993), instead of the previously employed
schedules of reinforcement (Dack et al., 2009; Reed 2001a, b).
Judgment-of-contingency tasks allow easier control of the many
factors that can vary in schedules of reinforcement (e.g., rate of
responses, rate of reinforcement, outcome probability) and that
make production and interpretation of causal efficacy ratings
difficult. Typically, in judgment-of-contingency tasks, partici-
pants are asked to evaluate the efficacy of their responses (e.g.,
keypressing) in producing a chosen outcome (e.g., gaining a
point on the screen). The contingency between a response and
an outcome can be defined probabilistically using metrics like
the delta probability (dP) rule (Allan, 1980). This rule defines the
contingency as the difference between the probability of an
outcome occurring when a response is made and the probability
of an outcome occurring when no response is made. Positive
differences between these values indicate that outcomes are
contingent upon responding, whereas negative differences indi-
cate that outcomes are contingent upon not responding. A dif-
ference of zero indicates that responding is not contingently
related to the outcome. In addition to promoting basic under-
standing of evaluative learning and its transfer across situations,
these experiments will explore the effects in a way that is
potentially important to applied contexts.

Experiment 1

Many studies have found that participants accurately evalu-
ate response–outcome contingencies (Chatlosh, Neunaber,
& Wasserman, 1985; Neunaber & Wasserman, 1986;
Wasserman, 1990), and individual participant’s ratings have
been found to be highly correlated with the dP rule (e.g.,
Chatlosh et al., 1985; Wasserman, Chatlosh, & Neunaber,
1983). However, the majority of these studies have measured

such effects within subjects. An aim of the first experiment
was to establish that accurate ratings of causal efficacy for
different response–outcome contingencies could be produced
using a between-subjects design and that these ratings could
transfer to a stimulus (the target) that was presented during the
judgment-of-contingency task.

Additionally, to investigate whether causal efficacy rat-
ings can transfer to stimuli that have been previously related
through both directly trained and derived relations to the
target stimulus, but not directly exposed to the contingency,
participants were taught 2 three-member equivalence classes
(A1, B1, C1; and A2, B2, C2) before exposure to the
judgment-of contingency task. The class member C1 was
then used as the target in the judgment-of-contingency task,
and any transfer to the related stimuli (A1 and B1) was
measured in a function acquisition test. In this function
acquisition test, participants had to categorize their perfor-
mance (“good,” “bad”) in the presence of each stimulus.

Method

Participants

Thirty-one adults participated in the current study (14 male,
17 female). The ages of the participants ranged from 20 to
55 years, with a mean of 26.0 (SD 0 7.2) years of age. All
participants were recruited by advertisements in the psy-
chology department and earned subject pool credit. Each
participant had normal or corrected-to-normal eyesight. All
were unaware about the purpose of the experiment.

Apparatus and materials

The experiment was conducted in a quiet room free from
distraction. The room contained only a desk, a chair, and a
personal computer, with a 550-MHz processor, a 14-in.
color monitor, and a standard computer mouse. All session
presentations and response recordings were controlled by
programs written in Visual Basic 6.0. All responses in-
volved either mouse clicking or pressing the space bar key.

Derived stimulus relations training The stimuli used as
members of the two equivalence classes were nonsense
words and can be seen in Table 1, along with their

Table 1 Nonsense words used as stimuli and their assignment to
equivalence classes

A B C

Class 1 Matser Rigund Boceem

Class 2 Lewoly Gedeer Casors
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corresponding letter–number designation (A1, B1, C1 etc.).
All stimuli were composed of Arial Bold characters in
black, each of which occupied a certain proportion of the
screen (screen width/200 twips). Each stimulus was sur-
rounded by a box, its width equalling the screen width/2.5
twips, and its height equalling the screen height/6 twips,
against a white background.

Judgment-of-contingency task Participants pressed the
space bar of the computer freely during the course of the
task. Each judgment-of-contingency session lasted 3 min.
Participants received a point (the outcome) for pressing the
space bar (response) with an outcome probability of .25, .50
or .75, depending on the dP rule assigned to them. Points
accumulated were represented in a box in the corner of the
computer screen. Every time a participant received a point,
the box flashed red. At the end of this training, participants
were asked to rate how effective they were at earning points
by using the mouse to slide a pointer on an (onscreen) 10-
point (10 ineffective, 100effective) scale to the chosen num-
ber. The class member C1 (“BOCEEM”) was used as the
target stimulus and was presented in the center of the com-
puter screen for the duration of the task.

Scales The Beck’s Depression Inventory (BDI; Beck, 1978;
Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) was ad-
ministered to assess the level of depression in participants.
This is a self-report measure, composed of 21 statements
concerning how participants felt over the last week. An overall
BDI score over 10 indicates depressive responding. Only data
from participants with BDI scores of less than 10 were
employed in this study. This was to ensure that it was the
manipulation of the response–outcome contingencies, and not
any preexisting depressive condition, that was responsible for
the effects seen in these experiments (see Reed & Antonova,
2007; Reed, Frasquillo, Colkin, Liemann, & Colbert, 2001).

Procedure

Each participant was taken into a quiet room and given a
consent form to read and sign before completing the study.
The participants were allocated to one of three groups (dP 0 .25,
n 0 9; .50, n 0 12; or .75, n 0 10) that differed in terms of the
outcome probabilities they experienced during the judgment-
of-contingency task. No outcomes were ever delivered in the
absence of a response. All participants experienced the three
computer tasks in the order described below.

Derived stimulus relations training Participants were ex-
posed to a respondent training procedure followed by a
match to sample (MTS) equivalence test (see Leader &
Barnes-Holmes, 2001). At the start of the respondent

training, participants were presented with the following
instructions:

Please just look at the nonsense words as they appear
below. Do not click on the nonsense words with the
mouse. Click Here To Continue.

During respondent training, six nonsense syllables (see
Table 1) were presented to the participants in the form of four
stimulus pairs (A1 → B1, B1 → C1, A2 → B2, B2 → C2).
The first stimulus of each pair was presented for 1 s, and the
computer screen was then cleared for 0.5 s (the within-pair
delay). The second stimulus was then presented for 1 s, and
the screen was then cleared for 3 s (the between-pair delay).
Following the between-pair delay, the next stimulus pair was
presented. Stimuli were always presented in the center of the
computer screen. The stimulus pairs were presented 4 times
each, in a quasirandom order, producing 16 trials.

When all 16 trials had been presented, the instructions to
test for emergent relations appeared on the screen:

Look at the box above and then click on the box below
that GOES WITH the one at the top. Try your best
NOT to make any mistakes.

All tests for symmetry (B → A, C → B), one-node transi-
tivity (A→ C), and equivalence (C→ A) were presented and
tested in a single block, using the MTS procedure. Each type
of relation (B1–A1, B2–A2, C1–B1, C2–B2, A1-–C1, A2–
C2, C1–A1, and C2–A2) was presented 4 times, in a quasi-
random order, with 32 trials in total. For relations of symme-
try, either a B (1 or 2) stimulus or a C (1 or 2) stimulus
functioned as samples, and the A and B stimuli (1 or 2)
functioned as comparison, respectively. For relations of tran-
sitivity, an A (1 or 2) stimulus functioned as the sample, and
the C stimuli as comparisons. For equivalence relations, the C
stimulus (1 or 2) functioned as the sample, and the A stimuli as
comparisons. On each trial, the sample stimulus was always
presented in the center of the top half of the screen. The two
comparison stimuli were presented in each corner of the
bottom half of the screen. When a comparison had been
selected, the screen cleared and remained blank for 2 s, and
then the next test trial was presented. No feedback was pre-
sented to the participants during testing. The mastery criterion
for testing was at least 28 class-consistent selections for all
derived relations (symmetry, transitivity, and equivalence)
across the 32 test trials. Participants were recycled through
the training and testing until they reached this criterion. If after
six exposures to the equivalence training participants did not
reach this criterion, they were excluded from the study.

Judgment-of-contingency task At the start of this phase, the
participants were presented with the following instructions
on the computer screen:
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Please read the following instructions very carefully.
Take as much time as you like. Your task in this
experiment is to find out whether pressing the space
bar has any effect on whether you receive a point. At
any time you may choose whether or not to press the
space bar. You can press it as often or as little as you
like. Sometimes you will receive a point when you
press the space bar. WE WILL START WITH A
PRACTICE RUN TO GIVE YOU AN IDEA OF
WHAT THE TASK IS LIKE. Click Here To Proceed.

These instructions were followed by a 20-s practice ses-
sion, in which participants received points for pressing the
space bar in accordance with the response–outcome contin-
gency group to which they were assigned. At the end of the
practice session, participants were presented with the fol-
lowing instructions.

THAT WAS A PRACTICE SESSION. NOW YOU
WILL DO THE EXPERIMENTAL TASK ITSELF.
CLICK TO PROCEED. Please read the following
instructions very carefully. Take as much time as you
like. Your task in this experiment is to find out wheth-
er pressing the space bar has any effect on whether
you receive a point. At any time you may choose
whether or not to press the space bar. You can press
it as often or as little as you like. Sometimes you may
receive a point when you press the space bar. You
must rate how effective you think you are at getting
points. You will be given several exposures to the
problem, each lasting 3 minutes. Your task in this
experiment is to earn as many points as you can. This
may mean that you will need to press the space bar
some of the time and not press it some of the time. At
the end of the task you will be asked to give an
estimate on a rating scale of how effective you thought
you were at gaining points. YOU WILL SHORTLY
SEE AWORD IN THE CENTER OF THE SCREEN,
CLICK ON IT TO START THE TASK. THIS IS THE
ACTUAL TEST NOT A PRACTICE. Click Here To
Proceed.

The participants were then exposed to three sessions of
the task, which each lasted for 3 min. The target stimulus
(C1) was presented on the computer screen for the duration
of the task. Participants received points during this session
in accordance with the dP rule assigned for their response–
outcome group.

The response–outcome probability was operationalized
by a customized computer program. Every second, the pro-
gram selected a number between 1 and 4, inclusive. If the
response–outcome probability was 25%, the computer
would generate an outcome (point) only if one particular
number (between 1 and 4) was chosen, and if the

participants had responded (pressed the space bar) during
the previous second. If the response–outcome probability
was 50%, the program would generate an outcome only if
one of two particular numbers were chosen and if the
participants had responded during the previous second. If
the response–outcome probability was 75%, the program
would generate an outcome if one of three particular numb-
ers was chosen and if the participants had responded during
the previous second.

After the session had concluded, the participants were
asked to make a judgment about the causal efficacy of their
responses. The following instructions were presented on the
screen directly above a 10-point Likert scale:

ON A SCALE OF ONE TO TEN, HOW EFFECTIVE
DO YOU THINK YOUR SPACE BAR PRESSING
WAS IN GAINING POINTS? Please slide the slider
bar to make your choice and then press the CONFIRM
CHOICE button underneath. CLICK TO PROCEED.

Participants were required to click on a pointer on the
Likert scale with the mouse and slide the pointer to the
number that represented how effective they thought they
had been at getting points in the previous task (where 10
ineffective and 100effective). When they had chosen a num-
ber, they had to click on a button underneath the Likert scale
that had “confirm” written on it to confirm their choice and
to proceed to the nest task.

Function acquisition test The purpose of this phase was to
determine the evaluation participants made for each of the
stimuli in each equivalence class. To this end, the partici-
pants were presented with each of the three stimuli from the
two classes generated in the first part of training (above).
They were asked to evaluate how they thought that they
would perform in the presence of these stimuli in another
task by choosing one of the words (“good,” “average,” or
“bad”) at the bottom of the screen. To this end, the following
instructions on the computer screen:

Please click on the word that appears at the top of the
screen, and drag it on top of one of the 3 words at the
bottom of the screen. You should choose the word at
the bottom of the screen which you feel best represents
how you would perform on the previous space bar task
if that word had appeared on the screen.

Each session began with the presentation of a stimulus
from the equivalence classes, in the middle of the top of the
screen, and the words GOOD, AVERAGE, and BAD at the
bottom of the screen. Participants had to drag and drop the
stimulus at the top of the screen onto whichever word (good,
average, bad) that they thought reflected how they would
perform when this stimulus was presented in the previous
judgment-of-contingency task. Each stimulus was shown 4
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times, in a random order, making 24 trials in total. This was
to check whether participants’ choices were stable over
repeated trials. At no point during this test were participants
given any feedback for their responses.

Results and discussion

Two participants’ data were excluded from the analysis since
they did not reach the mastery criteria for the emergent rela-
tions testing (28/32) after six respondent training sessions.
Five participants were excluded due to their showing some
signs of preexisting depression (BDI scores > 10), following
the procedure of Reed et al. (2001). The mean score for the
remaining participants on the BDI was 3.8 (SD 0 3.4).

Derived stimulus relations testing All remaining partici-
pants passed the emergent relations test, with an overall
mean of 98.96% (SD 0 2.2) class-consistent responding.
Fifteen participants reached the criteria (28/32) on the first
test session. Five participants needed a second training
phase before reaching the test criterion, and 3 participants
required a third. One participant required five respondent
training phases before finally reaching the criteria.

Outcomes obtained Participants earned a higher number of
outcomes per minute in the 75% contingency group (mean
number of outcomes per minute collapsed across sessions0
40.8, SD 0 3.8), followed by the 50% contingency group
(21.6 ± 5.3) and then the 25% group (12.92.6). A mixed-
model analysis of variance (ANOVA), with group and ses-
sion as factors, was performed on these data. A rejection
criterion of p < .05 was adopted for these and all subsequent
analyses. This ANOVA revealed significant main effects of
group, F(2, 21) 0 100.07, η2 0 .91, and session, F(2, 42) 0
4.10, η2 0 .16, but no interaction between the two factors,
F < 1. Tukey’s honestly significant difference (HSD) tests
were conducted on each group’s number of outcomes aver-
aged across all sessions. These showed the number of out-
comes for the 75% contingency group were significantly
higher than the number of outcomes obtained in the other
two groups. The outcomes earned in the 50% contingency
group were significantly higher than those for the 25%
contingency group.

Actual delta probabilities To check that the computer pro-
gram had delivered outcomes according to the response–
outcome contingency that was assigned to each participant,
the actual delta probabilities were calculated for each par-
ticipant. These were computed for each participant by
dividing the total number of outcomes per session by the
total number of responses per session and averaging across
the three sessions. The average response–outcome

probabilities for each group were .75 (SD 0 .01) in the
75% contingency group, .48 (SD 0 .04) in the 50% contin-
gency group, and .24 (SD 0 .03) in the 25% contingency
group. This shows that the computer program was accurate
in the 75% group but produced slightly lower response–
outcome contingencies in the 50% and 25% groups.

Efficacy ratings The mean ratings of causal efficacy emitted
during each response–outcome contingency group across
each exposure are shown in Fig. 1. Inspection of these data
shows that ratings of causal efficacy were higher in the 75%
group than in the 50% and 25% groups. A mixed-model
ANOVA (group×session) was performed on these data and
revealed significant main effects of group, F(2, 21) 0 18.83,
η2 0 .64, and session, F(2, 42) 0 4.00, η2 0 .16, but no
interaction between the two factors, F < 1. Tukey’s HSD
tests conducted on the groups’ ratings averaged across all
sessions showed that efficacy ratings for the 75% contin-
gency group were significantly higher than ratings obtained
from the other two groups.

Function acquisition test To analyze the transfer of evalua-
tion from the contingency to the target stimulus (C1), a
difference score for the target was calculated for each con-
tingency group: The percentage of “bad” categorization was
subtracted from the percentage of “good categorization.
Positive scores reflect positive evaluations of the stimulus
(more good than bad), and negative scores reflect a negative
evaluation (more bad than good). An inspection of the top
panel of Fig. 2 shows that, for participants in the 75% group,
there was a positive (“good”) transfer to the target stimulus;
that is, participants thought they would be “good” at earning
points in the presence of that stimulus. In contrast, both the
50% and 25% groups displayed negative transfer (a tenden-
cy to choose “bad” more than “good”). An ANOVA
revealed a significant main effect of group, F(2, 21) 0
6.92, η2 0 .63. Tukey’s HSD tests showed the differences
between the 75% contingency group and both other groups

Causal Efficacy Ratings
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Fig. 1 Results from Experiment 1: Mean rating of causal efficacy for
each response–outcome contingency group (75%, 50%, and 25%)
across each session. Error bars represent mean standard error
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to be statistically significant. In addition, the difference
scores for the stimulus for each group were tested against
zero (reflecting a neutral valence). Only the 75% contingen-
cy group had a difference score that was significantly higher
than zero, t(7) 0 2.57, η2 0 .70 [50% group, t(7) 0 −1.51,
p > .05, η2 0 .25; 25% group, t(7) 0 −1.77, p > .05, η2 0 .56],
although the effect sizes for the other two groups were
moderate.

The bottom panel of Fig. 2 shows the difference scores
(the percentage good minus percentage bad) for the stimuli
in the class related to the target stimulus (i.e., the scores for
A1 and B1 were averaged to produce one score), and the
stimuli in the control class (i.e., the scores of A2, B2, and C2
were averaged to produce one score). As the response–
outcome contingency decreased, the percentage that stimuli
related to the target were chosen with “good” also de-
creased, and the percentage that they were chosen with
“bad” increased. This finding was not noted in the control
class.

A mixed-model ANOVA (with class [related or unrelat-
ed] as the within-subjects factor and contingency group
[75%, 50%, and 25%] as the between-subjects factor) was
conducted on these data and revealed no significant main
effects of group or class (both ps > .30), but the interaction
between group and class was significant, F(2, 21) 0 3.32,

η2 0 .24. Simple effects analyses revealed a significant effect
of group for the related class, F(2, 21) 0 3.85, η2 0 .52, but
not for the control class, F(2, 21) 0 1.26, η2 0 .33. Tukey’s
HSD comparisons between the difference scores of all the
contingency groups for the related class revealed a signifi-
cant difference only between the 75% and 25% contingency
groups.

The difference scores for the related and control classes
in each contingency group were tested against zero (reflect-
ing a neutral valence). In the 75% group, the difference
scores for the related class were significantly higher than
zero, t(7) 0 3.65, η2 0 .81. For the control class, the differ-
ence scores did not differ significantly from zero, t < 1. In
the 50% and 25% groups, there were no significant differ-
ences between the difference scores and zero for either of
the equivalence classes, all ps > .1.

In addition to the analyses above, an ANOVA was per-
formed on the difference score data for just the A stimuli,
rather than the difference score data of the A and B stimuli
combined and averaged. This was to check that a true
transfer of function had occurred, since any evaluation that
the A stimuli has gained is likely to be purely derived
(whereas it could be argued that the B stimuli acquire a
function through backward conditioning). For the A stimu-
lus in an equivalence relation with the target C stimulus,
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there was a significant effect of contingency group, F(2, 23) 0
5.88, η2 0 .60. This was not the case for the A stimulus from
the unrelated class, F(2, 23) 0 1.73, p > .05, η2 0 .38.

The findings of Experiment 1 showed that differences in
causal efficacy ratings can be produced from exposure to
different response–outcome contingencies, using a between-
subjects design. In the function acquisition test, participants
in the 75% group had more positive difference ratings for
the target stimuli than did the 50% and 25% groups; partic-
ipants in the 75% group categorized their performance in the
presence of the target as “good” more than did the other
groups. The 25% response–outcome group had the largest
negative difference scores for the target stimulus, suggesting
that participants categorized their performance as “bad” in
the presence of the target. However, there was no significant
difference between the difference score and zero (neutral
valence), which supports previous research (e.g., Hammerl
& Grabitz, 1996) that has reported difficulties in showing a
transfer of affect in aversive conditioning.

The function acquisition test also showed that the differ-
ence scores (“positive” vs. “negative”) for stimuli in the
related class (A1 and B1) followed the same trends as the
causal efficacy ratings associated with each response–out-
come contingency and the difference scores for the directly
conditioned target (C1). As the response–outcome contin-
gency decreased, the difference scores for the related class
also decreased. The 75% group had a significantly higher
(more positive) difference score than the 25% group and
from zero, suggesting that participants also predicted their
performance at the task in the presence of the related class as
“good” without direct experience of those tasks. However,
in the 50% and 25% groups, the difference scores for stimuli
in the related class were not significantly different from
zero, replicating again the difficulties found in previous
research (Hammerl & Grabitz, 1996) to produce a signifi-
cant negative transfer.

Overall, this experiment provides evidence not only that
self-evaluations about performance on a task can transfer to
a stimulus present during the task, but also that they transfer
to stimuli previously associated with the target through
derived relational networks of equivalence. This effect is
more prominent in the transfer of positive affect, as com-
pared with negative affect.

Experiment 2

Experiment 2 was designed to determine the impact of out-
comes not contingent on participants responses on ratings of
causal efficacy and whether these ratings would also transfer
to stimuli that were not directly related to the task, through
their participation in derived stimulus networks. The con-
tingencies that were used in the judgment-of-control task

were 75/0 (dP 0 +75), where outcomes were dependent on
responding; 75/75 (dP0.00), where outcomes were depen-
dent on both responding and not responding; and 0/75
(dP 0 −75), where outcomes were dependent on not
responding.

These contingencies have been studied in the context of
learned helplessness, which is often used as a model of
depression. The theory of human learned helplessness
(Seligman, 1975) grew out of research (Overmier & Selig-
man, 1967; Seligman & Maier, 1967) on nonhumans’
responses to uncontrollable electric shocks and showed that
these participants often developed behaviors that resembled
depressive symptoms when later exposed to controllable
shocks (e.g., cowering passively and whimpering) and
failed to learn how to escape. From these early findings, it
was proposed that depression arises from a perception that
important environmental events cannot be controlled.

Given the potential importance of the present research to
clinical contexts, extension to a learned helplessness effect
would seem particularly relevant. Previous research (e.g.,
Maldonado, Martos, & Ramirez, 1991; Reed et al., 2001)
has noted that exposure to an uncontrollable relationship
between a response and its outcome would interfere with
subsequent learning. Thus, a learned helplessness effect was
expected in the case of participants exposed to the 75/75
contingency group, where the relationship between responses
and outcomes may be perceived as uncontrollable. This find-
ing, in itself, would be important for our understanding of how
evaluations about the self in contexts that are uncontrollable
might affect subsequent behavior.

Method

Participants

Thirty-seven adults participated in the present study (13 male,
24 female). The ages of the participants ranged from 19 to
59 years, with a mean of 27.1 (SD 0 9.6) years of age. All
participants were recruited by advertisements in the psychol-
ogy department, and they earned participant pool credit or £6.
Each participant had normal or corrected-to-normal eyesight.
All were naïve about the purpose of the experiment.

Apparatus and materials

The apparatus and materials were identical to those
employed in Experiment 1, except for the introduction of a
maze-learning task. Participants were required to complete a
pencil-and-paper maze task straight after completing the
judgment-of-contingency task. They were given a photo-
copy of the maze displayed in Fig. 3. The maze had a width
of 23 cm and a height of 9.5 cm. They were asked to draw a
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path from the entrance of the maze to its center. The time
taken to complete the maze was recorded by a hand-held
stopwatch.

Procedure

Each participant was taken into a quiet room and were given
a consent form to read and sign and the Beck’s Depression
Inventory to answer, before completing the study. The ex-
perimenter randomly allocated the participant to one of three
contingency groups: dP 0 .75 (n 0 13), dP 0 .00 (n 0 12), and
dP 0 −.75 (n 0 12). Each participant received each task in
the order that is described below.

Derived stimulus relations training Derived stimulus
relations training was identical to that in Experiment 1.

Judgment-of-contingency task The judgment-of-contingency
task was identical to that in Experiment 1, except for the
contingency groups (see above). The outcome probability
for pressing the space bar (response) was programmed as
described in Experiment 1. The outcome probability for not
pressing the space bar was manipulated as follows. If the
outcome probability was 75%, the computer would generate
an outcome if one of three particular numbers (between 1
and 4) was chosen and if the participant had not responded
during the previous second.

Group 75 (dP0.75) had a high response–outcome contin-
gency (75%), and the no response–outcome contingency was
set to zero (0%). Group 0 (dP0.00) had a high response–
outcome contingency (75%), and a high no response–outcome
contingency (75%). Group−75’s (dP0−.75) response–out-
come contingency was set to zero (0%), and the no re-
sponse–outcome contingency was high (75%).

After each 2-min trial had concluded, the participants
were asked to make a judgment about the causal efficacy
of their responses. The scale that participants used to rate
their effectiveness during the task ranged from −10 to +10.
This was to allow participants in the− .75 group to accurate-
ly rate their response–outcome contingency.

Maze task After completion of the three sessions, partici-
pants were immediately asked to complete the paper-and-

pencil maze-learning task. They were given the following
instructions:

START FROM THE X MARKED AT THE TOP OF
THE PAGE AND FIND YOURWAY TO THE MID-
DLE OF THEMAZE. SHOUT ‘DONE’WHEN YOU
GET THERE. THANK YOU ☺

Participants were timed (using a hand-held stop watch) in
how long it took them to complete the maze. After this was
finished, they were exposed correctly to the function acqui-
sition test.

Function acquisition test The function acquisition task was
identical to that in Experiment 1.

Results and discussion

Four participants’ data were excluded from the analysis
since they did not reach criteria for the emergent rela-
tions testing (28/32) after four training sessions. Seven
participants were excluded due to their showing some
signs of preexisting depression (BDI scores > 10; see
Reed et al., 2001). The mean score for the remaining partic-
ipants on the BDI was 4.4 (SD 0 3.0). This left 10 participants
in Group 75, 8 participants in Group 0, and 8 participants in
Group −75.

Derived stimulus relations testing All remaining partici-
pants passed the emergent relations test, with an overall
mean of 98.3% (SD 0 3.3) class-consistent responding.
Thirteen participants reached the criteria (28/32) on the first
test session. Seven participants needed a second training
phase before reaching the test criterion, and 4 participants
required a third. Two participants needed four training
phases before satisfying the criteria.

Total outcomes obtained A higher number of overall out-
comes were gained in Group 0 (mean number of outcomes
per minute collapsed across sessions044.0, SD 0 1.4), fol-
lowed by Group −75 (mean number of outcomes per minute
collapsed across sessions041.0, SD 0 2.7) and Group 75
(mean number of outcomes per minute collapsed across
sessions028.8, SD 0 12.5). A mixed-model ANOVA
(group×session) revealed a significant main effect of group,
F(2, 23) 0 9.32, η2 0 .45, but no main effect of session and no
interaction, ps > .20. Tukey’s HSD tests showed that there
were significant pairwise differences between Group 75 and
the other two groups (0 and −75).

Earned outcomes The number of earned outcomes (contin-
gent on participants’ responses) was analyzed, which

Fig. 3 Schematic representation of the maze used in Experiment 1
and 3
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revealed that Group 75 earned more points per minute (28.8,
SD 0 12.5) than Group 0 (12.8, SD 0 6.8) and Group −75
(0). A mixed-model ANOVA (group×session) revealed a
significant main effect of group, F(2, 23) 0 24.88, η2 0 .68,
but no main effect of session and no interaction between the
two factors, ps > .40. Tukey’s HSD tests showed significant
pairwise differences between all three groups.

Actual delta probabilities The contingent response–out-
come probabilities were calculated as described for Experi-
ment 1. The noncontingent response–outcome probabilities
were computed by calculating the number of “no” responses
during each session. This was done by subtracting the
number of responses from 120 (the duration [120 s] of each
session). The numbers of noncontingent response–outcomes
were then divided by this number. To calculate the dP value
for each participant, the noncontingent outcome probability
was subtracted from the contingent response–outcome proba-
bility for each session. As programmed, Group 75 had a dP of
.73 (SD 0 .03) averaged across trials, Group 0 had a dP of .02
(SD 0 .03), and Group −75 had a dP of− .74 (SD 0 .03).

Efficacy ratings As can be seen from inspection of the mean
ratings of causal efficacy shown in Fig. 4, judgments of
causal efficacy were made in line with the dP contingencies.
Ratings of causal efficacy were all positive for Group 75, as
compared with negative ratings for Group −75. Group 0
started with positive ratings, but these ratings decreased
over training. A mixed-model ANOVA (group×session)
revealed significant main effects of group, F(2, 23) 0
39.81, η2 0 .78, and session, F(2, 46) 0 4.68, η2 0 .17, and
a significant interaction between the two factors, F(4, 46) 0
2.90, η2 0 .20. Simple effect analyses were performed to
investigate the effect of group at each session. For session 1,
F(2, 23) 0 14.42, η2 0 .75, and session 2, F(2, 23) 0 27.51,
η2 0 .84, there was a significant effect of group. Pairwise
comparisons for these two sessions (with Bonferroni correc-
tions) revealed that the efficacy ratings were significantly
lower in Group −75 than in the other two groups (75, 0).
For, session 3, there was also an effect of group, F(2, 23) 0
53.22, η2 0 .91. All pairwise differences between groups for
session 3 were found to be significant.

Maze learning task The results demonstrated a learned
helplessness effect in the 75/75 contingency group, where
there was no clear relationship between responding/not-
responding and an outcome. Participants in this group took
longer to complete the maze learning task than did the other
two groups. The time taken for participants in each contin-
gency group to complete the maze task can be seen in Fig. 5.
An ANOVA performed on these data revealed a significant
main effect of group, F(2, 22) 0 4.66, η2 0 .55. Tukey’s
HSD tests showed significant differences between the 0%

group, and the 75% group. This effect replicated previous
research (e.g., Reed et al., 2001) that found exposure to
uncontrollable contingencies interfered with subsequent
learning.

Function acquisition test A difference score was calculated
for the target stimulus (C1) as described in Experiment 1.
Inspection of the top panel of Fig. 6 shows that in the 75 and
0 contingency groups, participants were more likely to rate
themselves as “good” when the stimulus was presented. In
contrast, in the −75 group, participants showed a negative
transfer to the stimulus and categorized themselves as
“bad.” An ANOVA revealed a significant main effect of
group, F(2, 23) 0 4.43. Tukey’s HSD tests revealed differ-
ences between the 75 and −75 groups, with significantly
higher scores (positive) in the 75 group than in the −75
group (negative). In addition, the difference scores for the
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target stimulus in each contingency group were tested against
zero (reflecting a neutral valence). In the 75 group, the differ-
ence scores of the target stimulus were significantly higher
than zero, t(9) 0 3.28, p < .01. In the 0 and −75 groups, there
were no significant differences between the participant’s dif-
ference scores for the CS and zero, all ps > .2. A similar
transfer of causal efficacy to the stimuli (A1 and B1 percen-
tages were combined and averaged) that were in the same
equivalence class as the target (C1) was noted numerically and
is shown in the bottom panel of Fig. 6. Participants in the 75
and 0 groups showed a positive transfer; and the −75 group
showed a negative transfer. This trend occurred despite the
fact that neither stimulus had been directly paired with the
judgment-of-contingency task. The difference score for the
control class (A2, B2, and C2, combined and averaged)
showed the opposite trend; as the response–outcome contin-
gency decreased, the difference scores increased.

A mixed-model ANOVA (group×class) revealed no sta-
tistically significant main effects of group or class, both Fs <
1, but the interaction between the two factors approached
statistical significance, F(2, 23) 0 2.49, p < .09, η2 0 .18 .
Simple effects analyses were carried out (as recommended
by Howell, 1997) to investigate the effect of group for each
class. For the difference scores for the related class, a sig-
nificant simple effect of group was found, F(2, 23) 0 3.92,
p < .05, η2 0 .34. Tukey’s HSD test revealed higher scores in
both the 75 and 0 groups, as compared with the −75 group,
ps < .05. No significant simple effect of group was found for
the scores for the control class, p > .05. In addition, the

difference scores for the related stimuli in each contingency
group were tested against zero (reflecting a neutral valence).
No significant differences were found between the partic-
ipant’s difference scores for the related stimuli and zero in
any of the contingency groups, all ps > .2.

The results of the two preceding experiments have shown
evidence that an evaluative function can transfer to a stim-
ulus associated with the task that produces the evaluation
and that this function will transfer through a derived rela-
tional network. In both experiments, efficacy judgments
could be described by the dP rule. In Experiment 1, higher
ratings of efficacy and positive transfer were associated with
the outcome schedules with higher probabilities of an out-
come given a response. The number of earned outcomes
may have been another factor that impacted on the evalu-
ative conditioning and transfer effects seen. The outcome
schedules in which participants gained a high number of
earned outcomes also produced high ratings of efficacy and
more positive transfer, as compared with the outcome sched-
ules in which participants gained a low number of earned
outcomes. This was the case when all possible outcomes
were earned by responding in Experiment 1 (e.g., points
were received only when the participant gave a response)
and also when it was possible to receive an outcome for not
responding (Experiment 2). However, it should be noted
that the transfer of causal efficacy ratings to the indirectly
related stimuli (A1, B1) has been somewhat weaker than the
direct transfer to the target stimulus particularly in Experi-
ment 2, where outcomes were earned for responding and for
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not responding. This is also especially pronounced in the
case of the negative evaluations, which have shown less
evidence of evaluative learning and transfer in the present
experiments.

Experiment 3

Dack et al. (2009) did show transfer of causal efficacy, both
good and bad, to a CS and also generalization to stimuli that
shared the same evaluative function (good, bad). The contrast
between the methods used in the present set of experiments
and the experiments by Dack et al. provides a potential expla-
nation of the relative weaker transfer effects noted to the
related stimuli in the present experiments. Participants in the
study reported by Dack et al. were each exposed to two
contingencies of reinforcement, so it was possible for them
to compare their performance across the two contingencies.
This was not possible in the present Experiment 2, since it
used a between-subject design in which they were exposed to
only one contingency. Participants had no other contingency
to compare their performance with, which, in turn, may have
produced the present weaker transfer results.

In order to address the explanation above, Experiment 3
gave participants a comparison against which to rate the
contingency to which they were actually exposed. To this
end, the present experiment manipulated the participants’
‘expectancies about their performance. Cella, Taylor, and
Reed (2007) manipulated participants’ expectancies of an
outcome by introducing pretask information and found be-
havior altered in line with these expectancies. In the present
experiment, these instructions were adapted so that partic-
ipants were given expectancies of efficacy that were (1)
higher than the contingency that they would experience,
(2) accurate relative to the contingency that they would
experience, or (3) lower than their likely performance on
the task. If evaluations of self-efficacy require a comparison
in order to form strongly and transfer, this expectancy
manipulation may impact on causal efficacy judgments, as
well as the subsequent test for transfer.

In addition to this attempt to produce a stronger effect using
a between-subjects design, the present experiment investigated
whether a learned helplessness effect would be produced when
participants were given expectations about their performance
in the task that they would not be able to match in actuality.
After the differing expectancy instructions were given, all
participants received a 0/75 contingency (dP 0 −.75). It was
hoped that by employing a negative contingency for all groups,
stronger aversive conditioning and transfer would be observed
than in the previous experiments. Focus was given to the
potential negative evaluations in this final experiment, since
these have been shown to be most resistant to transfer across
stimuli.

Method

Participants and apparatus

Forty-six adults participated in the present experiment (13
male, 33 female). The ages of the participants ranged from 18
to 25 years, with a mean of 20.1 (±1.7) years of age. All
participants were recruited as described in Experiment 2. Each
participant had normal or corrected-to-normal eyesight and was
not aware of the purpose of the experiment. The apparatus and
materials were identical to those employed in Experiment 2.

Procedure

Each participant was taken into a quiet room and was given
a consent form to read and sign and the Beck’s Depression
Inventory to answer, before completing the experiment. The
participants were assigned randomly to one of three groups:
high expectancy (n 0 15), accurate expectancy (n016), and
low expectancy (n015). The study consisted of three com-
puter tasks, as described below.

Derived stimulus relations training Derived stimulus rela-
tions training was identical to that in Experiment 1 and 2.

Judgment-of-contingency task The judgment-of-contingency
task was identical to that in Experiment 2, except that all
participants were given the 0/75 (dP 0 −.75) contingency
schedule. In the instructions for each group, the participants’
expectancies of performance were manipulated, so that it was
higher than estimated actual performance, accurate, or lower
than estimated performance. All of the instructions were ex-
actly the same as those presented in Experiment 2, except that
the participants were told about the number of points (higher,
accurate, or lower than actual performance) that they were
expected to get on each session of the task. In Group
High (high expectations about performance), the following
was added to the end of the instructions on the computer
screen: “NOTE: The average number of points earned by
participants on each 2 minute phase is 120 (range 0 110–
130).” In Group Accurate, the following was added to the
end of the instructions on the computer screen: “NOTE:
The average number of points earned by participants on
each 2 minute phase is 80 (range 0 70–90).” In Group
Low, the following instruction was added: “NOTE: The
average number of points earned by participants on each
2 minute phase is 40 (range 0 30–50).”

All other aspects of the procedure were the same as in
Experiment 2, including the completion of the maze
paper-and-pencil task.

Function acquisition test The function acquisition test was
identical to those in Experiment 1 and 2.
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Results and discussion

Three participant’s data were excluded from the analysis
since they did not reach the mastery criteria for the emergent
relations testing (28/32) after six training sessions. Eight
participants were excluded due to showing signs of preex-
isting depression (see Reed et al., 2001). The mean score for
the remaining participants on the BDI was 4.7 (SD 0 2.7).
This left 12 participants in the high-expectancy group, 12
participants in the accurate-expectancy group, and 11 par-
ticipants in the low-expectancy group.

Derived stimulus relations testing All remaining partici-
pants passed the emergent relations test, with an overall
mean of 98.1% (SD 0 2.7) class-consistent responding.
Nineteen participants reached the criteria (28/32) on the first
test session. Eleven participants needed a second training
phase before reaching the test criterion needed to continue,
and 3 participants required a third. Two participants required
four respondent training phases before finally reaching the
criterion.

Total outcomes obtained Since the same response–outcome
contingency schedule (dP0−75) was used for all three
groups, the number of outcomes obtained per minute were
very similar for each group: low-expectancy group mean
from all three exposures038.6 (SD 0 4.7); accurate-
expectancy group mean from all three exposures038.3
(SD 0 5.0); and high-expectancy group mean from all three
exposures037.6 (SD 0 4.2). A mixed-model ANOVA (ses-
sion×group) revealed no significant main effects of session
or group and no significant interaction, all ps > .20.

Efficacy ratings The mean ratings of causal efficacy for
each group, after each exposure to the task, are shown in
Fig. 7. An inspection of these data shows that ratings de-
creased across exposures in all groups. A mixed-model

ANOVA (group×session) performed on these data revealed
a significant main effect of session, F(2, 64) 0 5.62, η20 .15,
but no significant main effect of group and no interaction
between group and session, Fs < 1.

The maze-learning task The time taken for participants in
each group to complete the maze task can be seen in Fig. 8.
On average, participants in the high-expectancy group took
longer to complete the task, as compared with the other two
groups. An ANOVA performed on these data revealed a
main effect of group in the time taken to complete the maze
that was approaching significance, F(2, 32) 0 2.88, p 0 .07,
η2 0 .39. Tukey’s HSD tests showed that the difference
between the high- and low-expectancy group approached
significance, p 0 .07. This suggests that having high expect-
ations about a task that are impossible to match might
induce a learned helplessness effect, where participants are
much slower at completing a subsequent task. Having low
expectations about a task, which are easily surpassed, may
have the opposite effect and increase the speed of perfor-
mance in a subsequent task.

Function acquisition test As with Experiment 1 and 2, a
difference score (good – bad) was calculated for the target
stimulus (C1). Inspection of the top panel of Fig. 9 shows
that participants in the low-expectancy group had positive
scores; they felt that they would be good at the task in the
presence of the stimulus. In the high-expectancyinstruction
group, participants had negative scores, suggesting that they
felt that they would be bad at a task if the stimulus appeared
on the screen. An ANOVA revealed a significant effect of
group, F(2, 32) 0 6.00, η2 0 .52. Tukey’s HSD tests revealed
significantly higher scores in the low-expectancy group than
in the high-expectancy group. The difference scores for the
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target stimulus in each contingency group were tested
against zero (reflecting a neutral valence). In the low-
expectancy group, the difference scores of the target stimulus
were significantly higher than zero, t(10) 0 2.75, η2 0 .66. In
the high-expectancy group, the difference scores were signif-
icantly lower than zero, t(11) 0 2.30, η2 0 .60. In the accurate-
expectancy group, there was no significant difference between
the participant’s difference scores and zero, all ts < 1.

The bottom panel of Fig. 9 shows the difference scores
for the stimuli in the related class (A1 and B1, combined and
averaged) and for the stimuli in the control class (A2, B2,
and C2, combined and averaged) for each instruction group.
Participants tended to have positive scores for the related
class. The control class was also given positive scores, but
these were all closer to zero (neutral valence). A mixed-
model ANOVA (group×class) revealed no significant main
effect of group or class and no significant interaction be-
tween the two factors, Fs < 1.

In summary, Experiment 3 showed that a discrepancy
between participants’ expectations about how well they
should perform on a task and how well they actually per-
formed had some impact on their behavior. If there was a
negative discrepancy between the participants’ expectancy
and their performance, helplessness was noted, at least in
terms of the time taken to learn the maze (however, the

differences between the low- and high-expectancy groups
were found only to be approaching significance, so the
results must be interpreted with caution). These negative
effects impacted upon the categorization of the target
stimulus paired with the task, in that the stimulus was
given a negative rating that was significantly lower than
zero (neutral in affect).

This experiment has shown that false perceptions of
control can produce negative evaluations about a stimulus
that is paired with these perceptions. This suggests that to
get a strong transfer of negative evaluations, it may be
important that participants have some sort of comparison
to evaluate their performance against. However, despite this
transfer, the present experiment did not find any evidence of
further transfer of these ratings to stimuli in the same
equivalence class as the target stimulus.

General discussion

The aim of the present research was to demonstrate that
exposure to different response–outcome contingencies
would produce different ratings of causal efficacy in a
between-subjects design. This was thought to be important,
since most previous work has used a within-subjects design
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to produce these effects (e.g., Dack et al., 2009; Reed 2001a,
b; Wasserman et al., 1983). Most of the results obtained in
the present experiments demonstrated that participants were
able to evaluate accurately different response–outcome con-
tingencies and that these ratings could generally be de-
scribed by the dP rule (Wasserman et al., 1983), although
it should be noted that other rules may also accommodate
the present data.

However, there were a few exceptions to this generaliza-
tion that may be worth brief comment. In Experiment 2,
participants in the group with a dP of 0 (75/75 group)
greatly overestimated the efficacy of their responses in the
first session. This finding could have been due to a signif-
icantly higher number of outcomes obtained in this group,
as compared with the other two groups (Wasserman et al.,
1993). Another possible explanation could be that one ex-
posure to the contingency was not enough for participants to
accurately rate their causal efficacy when outcomes were
contingent on responding, as well as being noncontingent
(Lopez & Shanks, cited in Shanks, 1995). This suggestion is
supported, since the participants in the 75/75 (dP00) group
in Experiment 2 were accurate at rating their causal efficacy
by session 3.

It should be noted that the complexities of the instruc-
tions for the judgment-of-contingency task may have also
impacted the participants’ causal efficacy ratings. Partici-
pants were asked to find out whether pressing the space bar
had any effect on whether or not they received a point, as
well as being told that their task was to earn as many points
as possible. This may have meant that participants were
either rating their ability at gaining points in the task or
rating the contingency between responding and outcomes.
Research investigating the impact of instructions upon effi-
cacy ratings could address this point in the future.

Experiment 2 and 3 also investigated whether a learned
helplessness effect could be produced by exposure to con-
tingencies in which outcomes may be perceived as uncon-
trollable (Experiment 2) and by the inclusion of instructions
that gave participants high expectations about how they
would perform on the task that they were not able to match
(Experiment 3). A learned helplessness effect was reported
in Experiment 2, where participants in the 75/75 (dP 0 0)
group took significantly longer to complete the maze learn-
ing task than did participants in the 75/0 (dP 0 .75) group.
This replicates previous research (Reed et al., 2001) that
showed that exposure to uncontrollable contingencies (i.e.,
where outcomes are just as likely to follow a response as
they are no response) interfered with subsequent learning.
The effect was not significant in Experiment 3, although the
differences between the low-expectancy and high-
expectancy group were approaching significance. This
may have been because the expectancy manipulations
employed did not lead to significant differences in the

ratings of causal efficacy. This suggests that false percep-
tions of control may impair subsequent learning, but only if
they also impact perceptions of causal efficacy. Further
research would be needed to investigate this hypothesis.

Additionally, the experiments examined whether these
ratings of causal efficacy would transfer to a stimulus pre-
sented during the judgment-of-control task, as well as trans-
ferring to stimuli that had previously been related to that
target stimulus through derived stimulus relations. All three
experiments showed a general trend of evaluative learning
in the judgment-of-contingency task, replicating previous
research (Dack et al., 2009). The stimulus paired with each
contingency, typically, was categorized in accordance with
participants’ causal efficacy ratings/response–outcome con-
tingencies or performance expectancy. It should be noted
that it is unclear whether this target stimulus was serving as
a standard conditioned stimulus, as in an evaluative condi-
tioning experiment, or, since it was present continually
during the task, whether it functioned as a contextual
stimulus.

The present experiments also extend the work reported
by Dack et al. (2009) by showing, under some conditions
(Experiment 1 and 2), the transfer of function from the target
to stimuli not present during the task, through derived stim-
ulus relations in existing equivalence classes. This was
thought to be an important aspect to examine, since the
transfer of valence from the target stimulus to new stimuli,
through derived stimulus networks, could be a possible
mechanism behind the acquisition of evaluative judgments
in the absence of direct experience of the event. The latter
phenomenon is thought to be often the case in clinical
contexts (Hermans, 1998).

In Experiment 3, the evaluations given to the target
stimulus in the low-expectancy and high-expectancy groups
were not found to transfer to the stimuli linked to the target
stimulus through equivalence relations. The difference be-
tween the function acquisition effects in Experiment 1 and 2
and Experiment 3 may have occurred for a number of
reasons. The three groups in Experiment 3 were all exposed
to the same response–outcome contingency (dP 0 −.75) but
had different expectancies about their performance, whereas
the three groups in Experiment 1 and 2 were exposed to
three different response–outcome contingencies. This led to
significant group differences in causal efficacy ratings in the
first two experiments, but not in the third experiment. It
would seem that evaluations based on expectancies do not
show the same differentiation across groups or the same
degree of transfer via derived relations as do evaluations
based on exposure to differing response–outcome contin-
gencies. Further research would be needed to resolve this
issue.

In the present experiments, the transfer of affect to the
target stimulus and to the related class members was
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stronger when there was a strong positive contingency be-
tween outcomes and responding. Participants with such
contingencies consistently produced positive transfer scores.
This differential effect of transfer (or spread of affect) mir-
rors the findings from previous research (e.g., Hammerl &
Grabitz, 1996; Walther et al., 2005) that also found a transfer
only on the basis on appetitive conditioning, and not aver-
sive conditioning. This could reflect that people generally
desire to view themselves positively, and, therefore, stimuli
related to the self are also viewed positively (Feys, 1995;
Walther & Trasselli, 2003). This view has been supported by
research, showing that people often overestimate judgments
of control (Alloy & Abramson, 1979) and that people tend to
make self-serving attributions (Zuckerman, 1979) as well as
self-serving evaluations of ability (Dunning, Meyerowitz, &
Holzberg, 1989). It is not entirely clear why such a differential
transfer effect emerges, and this could be the focus of future
research.

In conclusion, this series of experiments used out-
come probabilities and their associated judgments of
efficacy (i.e., “I feel effective during this task,” “I feel
ineffective during this task”) in an evaluative learning
paradigm and showed that such properties could transfer
to stimuli present during a schedules task. Importantly,
the judgments made about participants’ performances
were shown to transfer to novel stimuli related to the
target stimulus through derived stimulus relations, despite the
fact that these stimuli were never directly related to the
schedules task. When participants were exposed to out-
come probabilities where there was no relationship be-
tween responding, or not responding, and an outcome, a
learned helplessness effect was seen in a subsequent
task. These are important findings to help in the under-
standing of clinical disorders such as anxiety and depression,
by investigating the contingencies that may produce negative
and positive evaluations about the self and suggesting a pos-
sible mechanism by which these evaluations can spread to
other stimuli that have not been in direct contact with these
contingencies.
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