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A growing literature on sequential framing effects has documented a nega-
tivity bias: In many contexts, attitudes change less when framing switches
from negative-to-positive (vs. positive-to-negative). However, it is unclear
whether this negativity bias sticks to one attitude object or generalizes
beyond it. Novel paradigms in two experiments yielded strong evidence
for the first possibility and tentative evidence for the second: Switching to
a different object (vs. same object) across time points reduced the negativ-
ity bias in reframing. In contrast, superficially rebranding an object (just
changing its name) did not reduce negativity bias. The experiments also
provide the first evidence that positive frames are somewhat sticky: A posi-
tive initial frame somewhat attenuated the impact of a negative subsequent
frame on attitudes. The findings are consistent with the possibility that once
an object is framed negatively or positively, that conceptualization sticks in
the mind and resists subsequent reframing—especially for negative frames.
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Research across a broad range of disciplines and contexts suggests that describing
or framing the same information in either positive or negative terms can dramati-
cally influence people’s attitudes and decisions (Krishnamurthy et al., 2001; Levin
& Gaeth, 1988; Mao et al., 2021; Quattrone & Tversky, 2004). When information is
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framed positively (e.g., a program has a 70% success rate), people tend to evaluate
it more favorably than when the same information is framed negatively (e.g., the
program has a 30% failure rate). This well studied effect is part of a large body of
evidence highlighting how people attend to and learn about valenced informa-
tion, which presumably helps people maximize rewards and avoid punishments
when navigating physical and social environments (Chen & Bargh, 1999; Markus
& Zajonc, 1985; Pietri et al., 2013a; Rozin & Royzman, 2001).

However, assessing the influence of frame valence on evaluation at a single time
point does not accurately reflect most naturalistic learning experiences, which
frequently occur through repeated interactions with a stimulus. For example, in
everyday life, people might see one news headline that describes a policy as hav-
ing a 70% success rate, and then see another headline that describes that same
policy as having a 30% failure rate. Given that sequencing has proven crucial for
understanding psychological processes in a variety of domains (e.g., Asch, 1946;
Fang et al., 2018; Gawronski et al., 2010; Hogarth & Einhorn, 1992; Ledgerwood
et al., 2011), a full account of how people process valenced information must like-
wise attend to how that valenced information is sequenced. Thus, recent research
has moved beyond examining the effect of a single frame encountered in isolation
to studying how people respond to sequentially encountered frames (e.g., Ledger-
wood & Boydstun, 2014; Sparks & Ledgerwood, 2019).

In a typical sequential framing paradigm, participants read about an object (e.g.,
a cognitive training regimen, a surgical procedure, a governor’s job record) framed
in either positive terms (e.g., it has a 40% success rate) or negative terms (e.g., it has
a 60% failure rate). Participants rate their attitude toward the object at Time 1, after
encountering just the initial frame. Next, they see the same object reframed in the
opposing way (e.g., from success rate to failure rate, or from failure rate to success
rate) and rate their attitude again. Whereas the prior literature on single-shot fram-
ing effects would have suggested that people’s preferences would simply follow
the current frame, studies on reframing effects suggest that in many contexts, peo-
ple’s attitudes change less when framing switches from negative to positive, com-
pared to when it switches from positive to negative (Boydstun et al., 2019; Itani
et al., 2023; Ledgerwood & Boydstun, 2014; Sparks & Ledgerwood, 2019). This
negativity bias in reframing replicates across multiple cultures and across ages,
with the size attenuating as age increases (Itani et al., 2023; Sparks & Ledgerwood,
2019). Researchers have theorized that the negativity bias in reframing reflects
a general and presumably adaptive tendency for people to prioritize safety and
attend to potential threats in their environment until motivational priorities shift
in older age (Sparks & Ledgerwood, 2017, 2019; see also Rozin & Royzman, 2001).

TESTING THE BOUNDARY CONDITIONS OF REFRAMING EFFECTS

Despite considerable evidence for the replicability and generalizability of a nega-
tivity bias in reframing, the boundary conditions demarcating the breadth or spec-
ificity of this effect are less well understood. In particular, it is unclear whether the
negativity bias in reframing (1) specifically affects only evaluations of the initially
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framed attitude object, (2) generalizes or carries over from one object to another,
or (3) does both.

By better circumscribing the specificity or breadth of the negativity bias in refram-
ing, we can lay an important foundation for future theorizing about this bias. For
example, some perspectives place priority on a person’s subjective construal of
an attitude object (Asch, 1940), suggesting that once a person construes a specific
object in a particular way, it can be difficult to reconceptualize that object in a dif-
ferent way (Adamson, 1952; Duncker, 1945; Higgins & Chaires, 1980). Applied to
the current context, this perspective suggests that the negativity bias in reframing
will be smaller (or disappear entirely) if the attitude object encountered at Time
2 is different from the attitude object encountered at Time 1. Other perspectives
assume that valenced stimuli (like an initially encountered frame) can have more
diffuse effects, suggesting that the positive or negative affective tone elicited by an
injtially encountered frame can carry over and affect subsequently encountered
and even irrelevant objects (Fazio et al., 1986; Levin et al., 1998; Payne & Lund-
berg, 2014). In this case, the negativity bias in reframing should persist, even if the
attitude object changes across time points. Indeed, across the many forms of nega-
tivity bias that have been studied in a wide variety of domains, mechanisms vary
in breadth from those that are specific to a particular object to those that carry over
or transfer from one object to another (e.g., Ito et al., 1998; Klein & O’Brien, 2016;
Ohira et al., 1998; Pietri et al., 2013b; see Rozin & Royzman, 2001, for a review).
Clarifying the boundary conditions of reframing effects may therefore provide a
key first step in assessing the plausibility of various potential mechanisms and in
guiding our attention to relevant theorizing across these disparate literatures.

Moreover, understanding the extent to which negative frames can have linger-
ing effects on different objects (vs. only the initially framed object) could have
important applied implications. A political candidate might make different fram-
ing choices when debating if an initial negative frame will affect only the framed
issue versus a second, subsequently described issue. Someone making recom-
mendations for organizational policy might want to know if highlighting the
downsides of one policy alternative would dull the impact of positively framing a
second policy alternative. Thus, for both theoretical and applied reasons, it seems
important to test the extent to which reframing effects can carry over from one
attitude object to another.

THE PRESENT RESEARCH

To begin characterizing the specificity or breadth of reframing effects, we first
needed to create two versions of a reframing paradigm that would allow us to
distinguish between object-specific and object-general effects. An object-specific
prediction suggests that a negativity bias in reframing will specifically follow (and
not generalize beyond) the particular object that is framed at Time 1. In contrast,
an object-general prediction suggests that the negativity bias in reframing will
generalize to a different object encountered at Time 2. We therefore manipulated
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whether the initially framed object at Time 1 remained the same at Time 2 (as in
past research) or switched to a new object at Time 2.

In Study 1, participants learned about a program that would lead to a certain per-
centage of teaching jobs being saved (positive frame first) or lost (negative frame
first) and rated their attitudes toward that program at Time 1. We then varied what
happened at Time 2. In the same-program condition, participants saw the same
teaching jobs program reframed in negative or positive terms and then rerated
their attitudes toward the same program at Time 2. In the different-program con-
dition, participants instead saw a health care jobs program framed in negative
or positive terms and then rated their attitudes toward this different program at
Time 2. By comparing the same-program and different-program conditions, we
could assess the extent to which the negativity bias in reframing was specific to the
initially framed object or generalized across objects.

In Study 2, we sought to replicate and extend our findings to probe whether
even relatively superficial changes to an object would be sufficient to reduce the
negativity bias in reframing. We therefore created a third condition in which we
kept the object the same across time points but “rebranded” it at Time 2 by giving
it a new name and claiming it was a “different version” of the same program. By
comparing the rebranded condition to the same-object and different-object condi-
tion, we could more precisely assess the specificity of sequential framing effects
and shed some experimental light on whether and how rebranding might be an
effective strategy for negatively framed policies.

Materials, datasets, and data analysis scripts for all studies are available at https:/ /
osf.io/6gec8/ (Wang et al., 2022).

STUDY 1

We designed Study 1 to examine the two competing possibilities for the negativity
bias in sequential framing effects. Following paradigms of past research on this
topic (e.g., Ledgerwood & Boydstun, 2014; Sparks & Ledgerwood, 2017, 2019),
participants evaluated programs addressing budget cuts that were initially framed
either positively (i.e., in terms of jobs saved) or negatively (i.e., in terms of jobs
lost) at Time 1 and then subsequently reframed at Time 2. After each frame, par-
ticipants indicated their attitude toward the program. Participants were randomly
assigned to one of the two framing orders: an initial positive frame followed by a
subsequent negative reframe (positive-to-negative condition), or an initial negative
frame followed by a subsequent positive reframe (negative-to-positive condition).
Importantly, we also manipulated whether the program was the same or different
at Time 1 versus Time 2: Some participants evaluated the same program at both
time points (same-program condition), whereas other participants evaluated a dif-
ferent program at Time 1 versus Time 2 (different-program condition). If the negativ-
ity bias in sequential framing is object-general, then the extent of negativity bias
should not depend on whether the program is the same or different from Time 1
to Time 2. In contrast, if the bias is object-specific, then the extent of negativity bias
should diminish when the program is different (vs. the same).
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METHOD

Participants and Power. Three hundred and thirteen participants who had not
participated in a previous study on reframing effects completed the experiment
online through Amazon’s MTurk platform.! They were randomly assigned to one
cell of a 2 (framing order: positive-to-negative vs. negative-to-positive) x 2 (evalu-
ated program: same vs. different) between-subjects design. We based our target
sample size on prior research on sequential framing effects, which has found a
meta-analytic effect size of d = 0.54 for negativity bias in the loss domain (Stud-
ies 1, 2, and the study reported in Footnote 4; Ledgerwood & Boydstun, 2014).
Power analysis conducted in G*Power (Faul et al., 2007) suggested that a cell size
of n = 60 would allow us to detect a simple main effect of this size in the same pro-
gram condition at over 80% power, so we set a total target sample size of N = 240.
Based on pilot testing exploring how carefully participants attended to the same
versus different program manipulation, we anticipated an exclusion rate of about
20%. We therefore planned to collect data from 300 participants (we followed this
stopping rule but the total number of completed surveys in Qualtrics ended up
being slightly higher).

We set and recorded key researcher decisions on a time-stamped internal form,
following our lab’s standard protocol for documenting every study on a shared
lab drive to support our ability to distinguish between data-independent and
data-dependent decisions and limit unintended Type I error inflation (see da Silva
Frost & Ledgerwood, 2020, for more on different forms of preregistration and the
different goals they can serve). We set and recorded the following a priori exclu-
sion criteria: We would exclude participants who (1) failed any attention check
on the policies they were assigned to learn about, (2) failed to respond to two or
more items of the key dependent variable at either time points, and/or (3) indi-
cated suspicion of the hypothesis or knowledge of framing effects. The numbers
of participants who met each of these exclusion criteria were 20, 1, and 13, respec-
tively (some participants met multiple exclusion criteria).? The final sample size
was 280 (108 men, 170 women, 2 did not provide gender information; M, = 38.3,
SD_ =12.0; 6% Asian, 12% Black/African American, 2% multiracial, 1% Native

age

American or Alaska Native, 79% White).?

Materials and Procedure. Participants were asked to imagine that “an important
state is addressing statewide budget cuts, which are expected to affect jobs in

1. In this study and in Study 2, we followed the lab’s standard operating procedures and counted
participants who completed the final attention check as completing the study.

2. The numbers of participants who met each of these exclusion criteria by condition were,
respectively: 4, 1, 1 (negative-to-positive, same program); 7, 0, 10 (negative-to-positive, different
program); 2, 0, 0 (positive-to-negative, same program); 7, 0, 2 (positive-to-negative, different
program).

3. Due to a survey design oversight, we did not directly ask participants about their race and
ethnicity in our studies. For both this study and Study 2 below, the percentages of participants’ race
and ethnicity were estimated from meta-survey data on the MTurk workers who completed the study
and might not reflect the exact percentages for participants in the final sample.
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teaching, healthcare, manufacturing, and information technology,” and that “[s]
everal programs have been proposed to address possible job losses” in each of
those areas. They were then introduced to “Program T,” a teaching jobs program
proposed to address the teaching jobs that were at stake (Time 1). Participants
learned about experts” consensus on the outcome of this program, which were
framed either positively (“40% of these teaching jobs will be saved”) or negatively
(“60% of these teaching jobs will be lost”). To ensure that participants were attend-
ing to the evaluated program manipulation, we bolded the domain of the program
(e.g., “teaching jobs program”) throughout the study (the bolded domain infor-
mation appeared six times in total). In addition, we included an attention check
at each time point just below the program information that read: “For verifica-
tion, please indicate which program is described above” and asked participants to
select between a correct option (“Program T”) and an incorrect option (“Program
H”). Participants then rated their attitudes toward Program T by moving sliders
along three 100-point scales anchored at the endpoints (completely oppose Program
T to completely favor Program T, not at all positive to extremely positive, and not at all
negative to extremely negative [reverse-coded]). These items were averaged to form
an index of participants” attitude at Time 1 (o = .97).

Next, participants saw additional information. In the same-program condition, the
“additional information” simply reframed the prior information about Program T
with the opposite frame valence. For example, participants who read at Time 1 that
40% of teaching jobs would be saved under Program T (positive frame) read “addi-
tional information” at Time 2 that described the outcome of the program as “60% of
these teaching jobs will be lost” (negative frame). In the different-program condition,
the “additional information” described a different program, Program H, proposed
to address the health care jobs that were at stake. Participants in this condition then
saw the reframed information for Program H. For example, participants who read
at Time 1 that 40% of teaching jobs would be saved under Program T (positive
frame) read at Time 2 that 60% of the health care jobs would be lost under Program
H (negative frame). The full list of frames at Time 1 and Time 2 for each condition
is reported in Table 1. After completing the Time 2 attention check on which pro-
gram had just been described, participants then indicated their attitudes toward the
program at Time 2 (Program T for the same-program condition; Program H for the
different-program condition) using the same three scales, which were again aver-
aged to form an index of attitude at Time 2 (a = .95).* Participants then completed a
final attention check that asked them to identify which program(s) they had rated
on the past few screens out of a set of options that included Program T, Program H,
and multiple distractor items. Last, participants provided their demographic infor-
mation and completed a funnel debrief that probed for suspicion of the hypothesis

4. Following past studies in this program of research (e.g., Sparks & Ledgerwood, 2017), we
collected data on a series of exploratory measures, including participants” emotional states, the extent
they deliberated on the questions, the amount of attention they paid to the questions, information
processing ease, and general attention to the survey. These measures appeared after the DVs as part
of a standard inventory of exploratory measures. We did not plan to analyze these measures because
they were not central to our key research questions, and they are not discussed further. The full list
and wording of these measures are available in the study materials on OSF.



FRAMES STICK TO OBJECTS

TABLE 1. Frames for Each Condition in Study 1

397

Evaluated
Framing order program  Time 1 Time 2
Positive-to-negative = Same Program T: “40% of these teaching ~ Program T: “60% of these teaching
jobs will be saved” jobs will be lost”
Different  Program T: “40% of these teaching Program H: “60% of the healthcare
jobs will be saved” jobs will be lost”
Negative-to-positive Same Program T: “60% of these teaching  Program T: “40% of these teaching
jobs will be lost” jobs will be saved”
Different  Program T: “60% of these teaching  Program H: “40% of the healthcare

jobs will be lost”

jobs will be saved”

and knowledge of framing effects (e.g., “Do you think that anything you did in one
part of the study could have influenced you at another part? If so, how?”), after
which they were debriefed.

RESULTS

Following our internal pre-analysis plan, we conducted a 2 (framing order: pos-
itive-to-negative vs. negative-to-positive) x 2 (evaluated program: same vs. dif-
ferent) between-subjects analysis of variance (ANOVA) on the extent of attitude
change that participants displayed in the direction of the Time 2 frame (i.e., the
amount of attitude change that was shifted away from the Time 1 frame and
toward the Time 2 frame). As predicted, there was a main effect of framing order,
F(1, 276) = 16.35, p < .001, 03 = .06, 90% confidence interval (CI) [.02, .10], sug-
gesting that attitude change was significantly smaller when a negative frame was
followed by a positive reframe (M = 14.50, SD = 29.39) than when a positive frame
was followed by a negative reframe (M = 29.53, SD = 32.69).

More central to the purpose of our study, the framing order x evaluated pro-
gram interaction was significant, F(1, 276) = 4.66, p = .032, ni =.02,90% CI [.001,
.05], suggesting that the effect of framing order differed by whether the evaluated
program was the same (vs. different) across the two time points (see Figure 1).
Consistent with past research, in the same-program condition, attitudes changed
significantly less when the frame switched from negative to positive (M = 2.18,
SD = 13.76), compared to when the frame switched from positive to negative
(M =24.07, SD = 32.23), (276) = 4.57, p < .001, d = 0.74, 95% CI [0.42, 1.07], with a
medium-large effect size. In contrast, in the different-program condition, attitude
change was statistically comparable when the framing switched from negative to
positive (M = 29.15, SD = 35.79), compared to when it switched from positive to

5. We did not plan to test the main effect of program because it was not directly relevant to the
purpose of our study. Note that the historically common practice of testing and reporting all effects in
a multiway ANOVA can dramatically inflate Type I error rates (Cramer et al., 2016).
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FIGURE 1. Attitude change by frame valence order and evaluated program in Study 1. Error
bars depict +1 standard errors; dots depict jittered individual data points.

negative (M = 35.81, SD = 32.32), t(276) = 1.28, p = .200, d = 0.23, 95% CI [-0.12,
0.57], with a small effect size in the same direction. Figure 2 is presented for read-
ers who prefer to see attitudes plotted separately at each time point.

Our study design also offered an opportunity to explore reframing effects sep-
arately for positive-to-negative and negative-to-positive reframing. We explored
(in an unplanned analysis) pairwise comparisons for the effect of program in the
positive-to-negative and negative-to-positive conditions separately. In the positive-
to-negative condition, attitudes changed significantly less when the program was
the same (M = 24.07, SD = 32.23), compared to when it was different (M = 35.81,
SD = 32.32), t(276) = 2.37, p = .019, d = 0.40, 95% CI [0.07, 0.73], with a small-to-
medium effect size. In the negative-to-positive condition, attitudes changed sig-
nificantly less when the program was the same (M = 2.18, SD = 13.76), compared
to when it was different (M = 29.15, SD = 35.79), t(276) = 5.36, p < .001, d = 0.92, 95%
CI[0.57, 1.26], with a large effect size.

DISCUSSION

In Study 1, we found that the size of the negativity bias in reframing diminished
when the program was different (vs. the same) from Time 1 to Time 2. Whereas we
replicated the typical negativity bias observed in past research in the same-program
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FIGURE 2. Attitude by framing order, time point, and evaluated program in Study 1. Error bars
depict 1 standard errors; dots depict jittered individual data points.

condition, with a medium-to-large effect size, the bias decreased to a nonsignifi-
cant and small effect size in the different-program condition. These findings are
consistent with the notion that sequential framing effects are at least largely object-
specific. If they were completely object-general, then we should have observed a
similar pattern of results regardless of whether participants saw the same program
or a different program from one time point to the next.

Notably, the observed pattern of results also helps rule out a possible alternative
account for reframing effects, which is that that positive information is simply inef-
fective, regardless of when it is encountered. Such an account would suggest that
the so-called “negativity bias in reframing” observed in past research and in the
same-program condition of this study is not actually about negativity or reframing
at all, but rather reflects a general tendency for positive (vs. negative) information
to be unpersuasive or ineffective. In the absence of a carefully constructed com-
parison condition, it is impossible to tell whether the pattern of results observed in
prior studies on reframing (e.g., Boydstun et al., 2019; Ledgerwood & Boydstun,
2014) reflects stickiness in the initial negative frame or weakness in the subse-
quently encountered positive frame. Specifically, it could be that attitudes change
less in the negative-to-positive (vs. positive-to-negative) reframing conditions
because at Time 2, the information contained in the positive (vs. negative) reframe
simply has a weaker impact on attitudes. However, if this were in fact the case, a
positive frame at Time 2 should be equally ineffective regardless of whether it is
framing the same program encountered at Time 1 or a different program. Instead,
we see that the effect of the positive Time 2 frame changed depending on whether
the framed program was the same or different from one time point to the next.
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Finally, it is interesting to note the unplanned (exploratory/data-dependent)
simple main effect of program in the positive-to-negative framing condition.
Whereas prior research had only been able to offer evidence that negative frames
are relatively stickier than positive frames, the design of Study 1 offered a first
opportunity to explore the possibility that positive frames may also be sticky. Does
an initial positive frame mute the impact of a subsequently encountered nega-
tive frame when the framed object is the same (vs. different) across time points?
The small-to-medium and significant effect of program (same vs. different) in the
positive-to-negative framing condition provides tentative evidence that a positive
frame may also stick to a particular object and resist reframing, just to a lesser
extent than a negative frame. However, given the data-dependent nature of this
test and the relatively high p value (p = .019), such an effect would need to be rep-
licated before we could draw any conclusions with much confidence.

STUDY 2

The results of Study 1 provide crucial new evidence for the specificity of the nega-
tivity bias in reframing, suggesting that the stickiness of an initial negative frame
attaches to and follows a particular object. These initial findings raise intriguing
questions about what it takes to unstick a negative frame once it has been applied
to a particular object. Can “rebranding” or superficially changing an object oper-
ate like the different-object condition in Study 1, releasing an object from an initial
negative frame? Or will an initial negative frame follow an object regardless of
how it is described?

People who are in the role of marketing an organization or policy may intui-
tively think that rebranding should work to circumvent an initial negative con-
ceptualization of an object. For example, in October 2021, in the wake of immense
legal and public scrutiny, social media giant Facebook unveiled its intention to
initiate a comprehensive rebranding effort, renaming itself Meta and changing its
logo (Isaac, 2021). According to cofounder and CEO Mark Zuckerberg, the change
would represent Facebook’s de-emphasis of its social media platform to the end of
more fervently pursuing what he contended to be the next high-tech frontier: the
unification of disparate digital spaces into a single augmented reality called the
“metaverse” (Isaac, 2021). However, some speculated that the rebrand was largely
driven by a desire to distance the company from its fraught history and increas-
ingly negative reputation (e.g., multiple congressional hearings, a lawsuit by the
Federal Trade Commission, and a fine of $5 billion for deception; Paul, 2021).

Thus, people seem to intuitively expect that rebranding a company or a policy
will provide a fresh start. This expectation has been documented in numerous case
studies examining the use of rebranding strategies to improve public attitudes
toward corporations and political or public health terminology (Muzellec & Lamb-
kin, 2006; Smith & Malone, 2003; Serensen et al., 2020; Witmarsh, 2009). However,
these case studies present mixed findings for the effectiveness of rebranding when
used to distance a corporation or term from existing negative associations (Muzel-
lec & Lambkin, 2006; Witmarsh, 2009). For example, Muzellec and Lambkin (2006)
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contrasted the rebranding of two telecommunication companies in Ireland and
found that whereas the rebranding effort of one company drastically improved its
brand image, a similar effort of the other company had mixed success and resulted
in worse evaluations among some of its customers. Moreover, there is a dearth of
experimental work examining rebranding’s effectiveness through a social cogni-
tive lens. Still, we can find some indirect support for the potential effectiveness of
rebranding in social-cognitive work suggesting that using different labels for the
same attitude object (e.g., “African American” vs. “Black” when describing the
same social group) can elicit different evaluative responses by activating different
associated attributes (Hall et al., 2015; Philogene, 2001). Similarly, activating differ-
ent exemplars associated with a social category (e.g., a liked vs. disliked politician)
can lead to different evaluative responses (Asch, 1940; Sia et al., 1997). However,
this research has focused on familiar attitude objects, exemplars, and labels, leav-
ing unanswered the question of how different valences attach to attitude objects
in the early stages of attitude formation (see also da Silva Frost et al., 2022). Does
relabeling an attitude object create a blank slate, releasing people from the sticki-
ness of an initial negative frame? Or would reframing effects for a relabeled object
look more similar to the same object condition in Study 1, suggesting that initially
encountered negative frames attach more deeply to the novel attitude object itself,
regardless of how it is subsequently labeled?

In Study 2, we sought to replicate and extend Study 1 by adding a new condition
to our design: In addition to the same-program and different-program conditions, we
added a third condition in which participants read about a teaching jobs program
at Time 1 and then read about a rebranded version of that same program at Time 2
(rebranded-program condition). We were interested in whether the pattern of results
in the rebranded condition would look like the different-program condition (sug-
gesting that an initially encountered negative frame attaches very specifically to
a particular object described in a particular way) or instead like the same-program
condition (suggesting that an initially encountered negative frame can attach to
and follow an object regardless of how it is described).

METHOD

Participants and Power. Participants (N = 2,115) who had not participated in a
previous study on reframing effects completed the experiment online through
Amazon’s MTurk platform. They were randomly assigned to one cell of a 2 (fram-
ing order: positive-to-negative vs. negative-to-positive) x 3 (evaluated program:
same vs. different vs. rebranded) between-subjects design. As in Study 1, we set
and recorded key researcher decisions on a time-stamped internal form. We set the
same a priori exclusion criteria as Study 1 and a target sample size of 720 (n = 120
per condition). A sensitivity analysis in G*Power indicates that a cell size of n = 60
provides 80% power to detect an effect size of d = 0.52 (which is approximately
the size of the negativity bias detected in past research; Ledgerwood & Boyds-
tun, 2014); using the rules of thumb for powering interactions described in da
Silva Frost and Ledgerwood (2020), we can estimate that doubling this cell size
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to n = 120 per cell (N = 720 total) would provide 80% power to detect a knock-
out interaction in the same program versus different program conditions (if the
design were the same 2 x 2 as Study 1) and presumably less power to detecta 2 x
3 interaction in the current design (but rules of thumb for such interactions are still
lacking). To balance power considerations and resource constraints, we planned a
group sequential analysis that would allow us to stop data collection early if we
find clear support for our target effect of framing order x evaluated program inter-
action, while preserving Type I error rate at 5% (Lakens, 2014; Ledgerwood et al.,
2017). Specifically, we planned two equally spaced analyses after collecting 360
and 720 participants, with alpha boundaries set at .025 and .034, respectively (da
Silva Frost & Ledgerwood, 2020, Table 2; these boundaries can also be calculated
using the linear spending alpha*t”phi function in the R package GroupSeq; Pahl,
2022).

Despite our careful sample size planning, the p values of the target framing
order x evaluated program interaction from the two analyses were p = .306 and
p = .166, which were above their respective alpha cutoffs and yet frustratingly
uninformative: After investing substantial resources into the study, it was unclear
from the pattern of results whether we could conclude that there were really no
differences between conditions or whether our study was simply underpowered
to detect them. This ambiguous gray area is exactly what an underappreciated
analytic approach called COAST (composite open adaptive sequential test; Frick,
1998) was designed to help navigate. The COAST approach, similar to the group
sequential analysis, is another optional stopping technique that controls the over-
all Type I error rate. COAST allows researchers to perform the same statistical test
repeatedly (as many times as desired and with any spacing, making it more flexi-
ble than the group sequential analysis), as long as the researchers follow COAST’s
decision rule of when to stop data collection (see also Sagarin et al., 2014). This
decision rule states that to maintain a Type I error rate of o = .05, researchers
should stop data collection and reject the null hypothesis when p < .010 (note that
this is a stricter threshold of significance than the typical p < .050), and that they
should stop data collection and not reject the null hypothesis when p > .360.

Because we had thus far followed the COAST decision rules (namely, continuing
data collection when the p value of the target framing order x evaluated program
interaction fell between the COAST decision thresholds), we were able to continue
using COAST to learn more from our data without fear of inflating our Type I error
over our desired rate of .05. Therefore, we decided to follow COAST and collect
additional data in batches of 120 participants until the p value from the cumulative
sample was out of the [.010 < p < .360] range. Doing so allowed us to maximize
what we could learn from the substantial amount of data we had already collected
while ensuring that the repeated testing did not inflate our Type I error rate (da
Silva Frost & Ledgerwood, 2020; Ledgerwood et al., 2017). The p values of the
target framing order x evaluated program interaction of the cumulative sample
after each additional batch of participants were .075, .049, .035, .021, .049, .025, .025,
.026, .021, and .008, at which point the p value fell outside of the decision range,
triggering the end of data collection.
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We followed our a priori exclusion criteria. Of the 2,115 participants who com-
pleted the study, 195 failed at least one attention check on the policies they were
assigned to learn about, 4 failed to respond to two or more items of the key depen-
dent variable at either time points, and 272 indicated suspicion of the hypothesis
or knowledge of framing effects (some participants met multiple exclusion crite-
ria), leaving a final sample size of 1,654 (595 men, 1,043 women, 9 reported another
gender identity, 7 did not provide gender information; M,,. = 37.7, SD,,, = 12.6;
6.6% Asian, 11.4% Black/African American, 2.6% Multiracial, 0.6% Native Ameri-
can or Alaska Native, 78.8% White).®

Materials and Procedure. The materials and procedure were similar to Study 1,
except for the following changes. We added a third evaluated program condition.
In this new, rebranded-program condition, participants read about a teaching jobs
program (called Program T) at Time 1 that was framed in either negative or posi-
tive terms, just as in the other conditions. At Time 2, they read that “a different
version of the teaching jobs program (called Program H) has been proposed,” and
then (just as in the other conditions) saw the program framed in either positive or
negative terms. In all conditions, we used the same three-item index of attitudes at
Time 1 (o = .95) and Time 2 (a = .94).

RESULTS

Following our internal pre-analysis plan, we conducted a 2 (frame valence order:
negative-to-positive vs. positive-to-negative) x 3 (evaluated program: same vs.
different vs. rebranded) between-subjects ANOVA on the extent of attitude change
participants showed in the direction of the Time 2 frame. There was a significant
main effect of frame valence order, F(1, 1648) = 144.31, p < .001, rﬁ; =.08, 90% CI
[.06, .10], indicating that overall, attitudes changed less when framing switched
from negative to positive (vs. positive to negative).

More central to the purpose of our study, the interaction between frame valence
order and evaluated program emerged from the COAST procedure on the sig-
nificant side of the predetermined and ambiguous [.010 < p < .360] range, F(2,
1648) = 4.88, p = .008, rﬁ] = .006, 90% CI [.0009, .01], indicating that the size of
the negativity bias in reframing varied by evaluated program condition (see
Figure 3).” Descriptively, the size of the negativity bias was largest in the same-
program condition, with a medium-large effect size estimate that was comparable
to that observed in Study 1: Attitudes changed substantially less when the frame
switched from negative to positive (M = 6.04, SD = 18.07), compared to when the
frame switched from positive to negative (M = 27.93, SD = 28.62), 1(1648) = 8.87,

6. The numbers of participants who met each of these exclusion criteria by condition were,
respectively: 19, 1, 23 (negative-to-positive, same program); 29, 0, 51 (negative-to-positive, different
program); 40, 1, 86 (negative-to-positive, rebranded program); 12, 0, 19 (positive-to-negative,
same program); 39, 2, 31 (positive-to-negative, different program); 56, 0, 62 (positive-to-negative,
rebranded program).

7. Again, we did not plan to test the main effect of program because it was not directly relevant to
the purpose of our study (see Cramer et al., 2016).
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FIGURE 3. Attitude change by frame valence order and evaluated program in Study 2. Error

bars depict 1 standard errors; dots depict jittered individual data points.

p <.001,d =0.71,95% CI [0.55, 0.86]. The size of the negativity bias was smallest in
the different-program condition, with a small-to-medium effect size estimate that
was slightly larger than that observed in Study 1 (though the confidence intervals
largely overlapped): Attitudes changed somewhat less when the frame switched
from negative to positive (M = 21.53, SD = 32.80), compared to when the frame
switched from positive to negative (M = 33.26, SD = 36.71), t(1648) = 4.44, p < .001,
d = 0.38, 95% CI [0.21, 0.55]. Finally, in our new, rebranded-program condition,
the size of the negativity bias was medium-large and essentially identical to the
same-program condition: Attitudes changed substantially less when the frame
switched from negative to positive (M = 16.18, SD = 34.96), compared to when the
frame switched from positive to negative (M = 37.93, SD = 33.85), #(1648) = 7.60,
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FIGURE 4. Attitude by framing valence order, time point, and evaluated program in Study 2.
Error bars depict +1 standard errors; dots depict jittered individual data points.

p <.001, d = 0.70, 95% CI [0.52, 0.88].% Figure 4 is presented for readers who prefer
to see attitudes plotted separately at each time point.

To explore whether these effect sizes differed from each other, we conducted
(unplanned/exploratory) tests of the 2 x 2 interactions between each pair of eval-
uated program conditions. Replicating the 2 (evaluated program: same vs. dif-
ferent) x 2 (frame valence order: negative-to-positive vs. positive-to-negative)
interaction from Study 1, the size of the negativity bias in reframing was signifi-
cantly smaller in the different- (vs. same-) program condition, F(1, 1180) = 8.71,
p =.003, nzp = .01, 90% CI [.001, .02]. Focusing next on the size of the negativity
bias in the new rebranded-program condition, it was significantly larger than the
different-program condition, F(1, 1018) = 5.31, p = .021, r]zp =.005, 90% CI [.0004,
.02], but not the same-program condition, F(1, 1098) = 0.00, p = .967, nzp =.00, 90%
CI[.00,1.00]. In other words, rebranding the original program was not sufficient to
reduce the size of the negativity bias in reframing, whereas switching to a different
program did reduce the bias.

Finally, we examined whether the exploratory analyses in Study 1 replicated in
Study 2 by comparing just the same- versus different-program conditions within
the positive-to-negative and negative-to-positive conditions separately. In the
positive-to-negative condition, attitudes changed significantly less when the pro-
gram was the same (M = 27.93, SD = 28.62), compared to when it was different
(M =33.26, SD = 36.71), t(1180) = 2.20, p = .028, d = 0.18, 95% CI [0.02, 0.34], with

8. Note that the statistical tests accompanying these descriptive effect sizes were not planned a
priori and should therefore be interpreted with more caution than a planned or data-independent test
(da Silva Frost & Ledgerwood, 2020), although we feel fairly confident in them given the very low p
values (see McShane et al., 2019).
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a small effect size that was about half the size observed in our initial exploratory
analysis in Study 1. In the negative-to-positive condition, attitudes changed sig-
nificantly less when the program was the same (M = 6.04, SD = 18.07), compared to
when it was different (M = 21.53, SD = 32.80), #(1180) = 6.31, p <.001, d = 0.52, 95%
CI[0.36, 0.69], with a medium effect size that was also somewhat smaller than the
estimate from the exploratory analysis in Study 1. In other words, the comparisons
were again significant in Study 2, suggesting that we can have more confidence
that these effects exist, but the estimates were substantially smaller in size, sug-
gesting that our initial exploratory/data-dependent analyses in Study 1 probably
overestimated the size of these effects (see Ledgerwood et al., 2017).

DISCUSSION

The results of Study 2 replicate and extend the results observed in Study 1. Once
again, the size of the negativity bias in reframing changed depending on evalu-
ated program condition, suggesting that reframing effects are object-specific. We
observed very similar effect sizes to Study 1 in the same-object condition, where
the negativity bias was medium-to-large, and in the different-object condition,
where the negativity bias was small-to-medium.

We also introduced a new, rebranded-program condition in Study 2 to exam-
ine whether relatively superficial changes to an object would be sufficient to
reduce the negativity bias in reframing, as the popularity of rebranding in the
business world and as research on relabeling familiar attitude objects (that are
already well connected to both positive and negative associations) might suggest.
The answer to this question appears to be a resounding no: The negativity bias in
the rebranded-program condition looked virtually identical to the negativity bias
in the same-program condition. This pattern of results suggests that an initially
encountered negative (vs. positive) frame can more strongly attach to and follow
an object, regardless of how that object is labeled.

Interestingly, even though rebranding did not reduce negativity bias in refram-
ing, it did increase attitude change. Compared to the same-program condition,
attitude change was generally greater in the rebranded condition: Descriptively,
an exploratory/unplanned pairwise comparison (using the pooled error term
from the main 2 x 3 model) estimated this effect as d = 0.32, 95% CI [0.20, 0.44]. This
pattern of results was not part of a focal, data-independent analysis and should
therefore be interpreted tentatively, but it suggests the intriguing possibility that
relabeling an attitude object might similarly release people at least a little from
an initial positive or negative conceptualization, or perhaps make people espe-
cially susceptible to any information encountered at Time 2. Thus, it is possible
that rebranding might be an effective strategy to enhance the effects of reframing
in general (regardless of whether it was initially framed in positive or negative
terms), but it does not seem to reduce the negativity bias in reframing.

Finally, in Study 2, we again found a significant (though small) difference between
the same- and different-program conditions in the positive-to-negative condition,
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allowing us to boost our confidence in what had been a tentative conclusion about
this effect in Study 1. We return to this finding in the General Discussion.

GENERAL DISCUSSION

People often encounter the same information sequentially framed in positive and
negative terms (e.g., a program described in terms of its success rate or its failure
rate). A growing body of research suggests that in many contexts, attitudes change
less in response to reframing when information is initially framed in negative (vs.
positive) terms (Boydstun et al., 2019; Itani et al., 2023; Ledgerwood & Boydstun,
2014; Sparks & Ledgerwood, 2019). Across two experiments, we sought to better
characterize the boundary conditions of this negativity bias in reframing by design-
ing a paradigm that would allow us to assess the specificity or breadth of these
effects. We found strong and consistent evidence that the stickiness of an initial
negative frame attaches to the specific attitude object being framed. More specifi-
cally, the negativity bias in reframing was reduced when participants encountered
a different attitude object across the initial and subsequent frames (e.g., one pro-
gram framed in negative terms and then a different program framed in positive
terms), compared to when participants encountered the same attitude object at
both time points (e.g., one program framed in negative terms and then that same
program reframed in positive terms). Even though we found clear support for the
possibility that the negativity bias in reframing is object-specific, we cannot rule
out the possibility that there also exists an object-general effect. We found tentative
evidence for this possibility in Study 2, where we observed a small-to-medium
negativity bias when participants evaluated a different program after reframing,
d =0.38, 95% CI [0.21, 0.55]. We observed a similar estimate of this effect in Study
1,d =0.23, 95% CI [-0.12, 0.57]. Although this effect did not reach significance in
Study 1, the larger sample size in Study 2 gave us greater power and precision
to estimate the negativity bias in reframing in the different-program condition.
Together, then, these two studies provide strong and consistent evidence for an
object-specific effect, and tentative evidence for an object-general effect.

Given these results, we can speculate that future research and theorizing on the
mechanisms underlying the negativity bias in reframing would do well to con-
sider object-specific mechanisms as key drivers of these effects, while also allow-
ing for the possibility that object-general processes play a (probably smaller) role.
For example, past work on reframing has conceptualized the negativity bias as
object-specific: Once an issue or person or event is described in negative terms,
people construe it in negative terms and that negative construal tends to stick in
the mind and resist subsequent attempts to change it (Ledgerwood & Boydstun,
2014). Ledgerwood and Boydstun (2014) drew an analogy to functional fixedness
(Adamson, 1952; Duncker, 1945; Higgins & Chaires, 1980), suggesting that nega-
tive (vs. positive) mental labels may be especially likely to stick and resist recon-
ceptualization. In a classic demonstration of functional fixedness, participants
who were asked to solve a problem in which a box was used as a container later
struggled to solve a task that required using the box as a shelf to support a candle
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(Duncker, 1945). Notably, the second task was harder for these participants than
for participants who had not initially conceptualized the box as a container, sug-
gesting that the conceptualization of the box as a container inhibits the ability to
reconceptualize it with a different function. It is plausible that frames—and espe-
cially negative frames—operate similarly. Given the present results and the cen-
trality of subjective construal to social cognitive theory and research (Asch, 1940;
Henderson & Wakslak, 2010; Lord & Lepper, 1999; Sanchez et al., 2021), we believe
construal remains a promising contender for unpacking the mechanisms underly-
ing sequential framing effects. Alternatively, it is plausible that sequential framing
effects operate at the level of judgment, rather than representation.’ For example,
perhaps people’s preference for cognitive consistency (see e.g., Gawronski, 2012;
Guadagno & Cialdini, 2010) leads them to avoid revising an initial judgment, espe-
cially when that judgment is negative. Future research could test this possibility.

In addition to illuminating the conditions that give rise to a negativity bias in
reframing effects, the current research also provided the first clear evidence that
both negative and positive frames are sticky, albeit to different extent. Past research
has demonstrated that negative frames are relatively sticky compared to positive
frames, but it was unclear whether positive frames can stick in the mind, too. In
our experiments, initial valenced frames—both negative and positive—resulted
in less change in attitude toward a policy program when it was subsequently
reframed, compared to attitude toward a different policy program. These results
are consistent with the possibility that an initial valenced frame may lead people
to conceptualize an object as fundamentally bad or good, and that conceptualiza-
tion may stick in the mind and resist subsequent reconceptualization. This resis-
tance against reconceptualization is particularly strong for objects that are framed
negatively first: The stain of negativity is particularly difficult to counteract. Yet
an initial positive conceptualization can still buttress against the effect of a subse-
quent negative reframe to some extent.

LIMITATIONS AND FUTURE DIRECTIONS

Our results suggest that the negativity bias in reframing documented in past
research (Boydstun et al., 2019; Itani et al., 2023; Ledgerwood & Boydstun, 2014;
Sparks & Ledgerwood, 2019) operates primarily in an object-specific manner. Thus,
efforts to mitigate this negativity bias may be more successful when they focus on
promoting reconceptualization of the target stimulus as opposed to promoting
a more positive general outlook. As in past research on reframing, however, the
frames we used in the current research were relatively mundane and unlikely to
evoke strong affective responses. Given research suggesting that negative affect is
stronger and longer lasting than positive affect (Brosschot & Thayer, 2003; Costa
etal., 2014; Scherer & Wallbott, 1994), it seems plausible that more affectively laden
frames, such as those that evoke fear, sadness, or anger, could have a more diffuse,
object-general effect compared to the ones used in the present research.

9. We thank Hans Alves for suggesting this possibility.



FRAMES STICK TO OBJECTS 409

In Study 2, we examined whether rebranding an object by giving it a different
name was sufficient to reduce the negativity bias in reframing, and we found that
it was not. However, we found tentative evidence that rebranding may promote
attitude change toward Time 2 frame regardless of frame valence order. This find-
ing suggests that rebranding may be equally effective at enabling positive and
negative reconceptualization and get people “unstuck” from the influence of an
initial valenced frame. What’s in a name, then? Not much when it comes to mit-
igating negativity bias, it seems, but perhaps a more general potential to enable
greater attitude change toward a new frame. The robustness of this finding awaits
future confirmatory research. Future research can also zero in on the reason why
rebranding seems to allow for greater attitude change across valenced frames
(e.g., rebranding might afford inferences that the essence of an object has changed,
allowing people to see it in a new light).

As recommended by Simons et al. (2017) and the Society for Personality and
Social Psychology (2023), we highlight limitations that constrain the generality of
the present findings. We expect that our findings will generalize to similar samples
of U.S. adults. However, we think it is especially important to delineate our sam-
ple in terms of age, culture, and race, to avoid overclaiming beyond the borders of
our sample population. First, there may be age-related constraints on the present
findings. Though the sample contained a relatively wide age range (S1: M, = 38.3,
SD,,. = 12.0; S2: M, = 37.7, SD,,, = 12.6), Sparks and Ledgerwood (2019) found
that the size of the negativity bias in reframing declines as age increases. There-
fore, future research should investigate whether the effects that we document here
also change with increasing age, a possibility that could explain the age-related
attenuation of the negativity bias.

In addition, research on cross-cultural differences in social cognition indicates
that we should not assume the present findings will generalize to other cultural
contexts (Lechuga et al., 2011; Nisbett et al.,, 2001; San Martin et al., 2018), nor
should we assume that findings observed in a primarily White sample will neces-
sarily generalize to participants whose life experiences have not been shaped by
societal hierarchies in the same way (Remedios et al., 2022; Roberts et al., 2020).
As our sample is U.S.-specific and primarily White, we should not assume that
our results will generalize beyond these boundaries. Instead, further research
is needed to explore potential mechanisms in additional cultural contexts and
beyond primarily White samples (see Ledgerwood et al., in press).

Finally, future studies should assess whether our characterization of reframing
effects as object-specific extends to reframing effects in the gain domain (i.e., when
people contemplate the presence or absence of rewards rather than the presence
or absence of costs). As reframing effects appear to function differently in the loss
versus gain domain, we do not expect that the pattern of results identified here
will necessarily be the same in the gain domain (Sparks & Ledgerwood, 2017; see
also Sun et al., 2022). However, we do anticipate that the findings will generalize to
other loss-domain scenarios, as reframing research shows consistent results across
a range of scenarios (Sparks & Ledgerwood, 2019).
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CONCLUSION

Taken together, the current research provides the first direct evidence that the nega-
tivity bias in reframing observed in past research is largely object-specific. Further-
more, it suggests for the first time that positive frames are sticky, too—just less so
than negative frames. Thus, at least in the samples and contexts studied here, both
positive and negative frames tend to stick in the mind, but negative frames are
especially sticky; they follow the particular objects to which they are first applied,
and their greater stickiness cannot be erased via superficial rebranding.
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