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The persuasive impact of
attitudinal, behavioral, and
combined message statements
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What makes persuasive messages effective: expressing attitudes, describing behaviors, or combining
both? Across two preregistered experiments (total N=1,506) and an internal meta-analysis,

we compared attitudinal statements (e.g., “The car was good” or I liked the car”), behavioral
statements (e.g., *I bought the car” or "'l intended to buy the car”), and combined attitudinal-
behavioral statements (e.g., “"The car was good, and | bought it,” or "l recommended buying the
car”). Participants read positive or negative social media messages about various products and
reported their attitudes, perceived norms, and behavioral intentions. Mixed-effects models revealed
that combined attitudinal-behavioral statements had the strongest persuasive impact, attitudinal
statements had a moderate impact, and behavioral statements had the weakest impact. These effects
were mediated by mental simulation of behavior, generalized across higher- and lower-value products,
and were confirmed in a network meta-analysis. These findings advance theory and application in
communication by showing how integrating attitudinal and behavioral content enhances persuasion.

What should a communicator say to promote favorable attitudes toward taking a vaccine or buying a product?
One communicator might express an attitude (i.e., evaluation) toward the object by saying that it is good,
while another might describe an actual or intended behavior (i.e., an overt action or inaction) by stating they
received or intend to receive the vaccine. A third might combine both, saying “The vaccine is good, and I got it
whereas a fourth could make a direct behavioral recommendation, such as “Get vaccinated” These possibilities
highlight a fundamental question about persuasive communication: Whether messages that express attitudes,
describe behaviors, or combine both are most effective at influencing attitudes, perceived norms, and behavioral
intentions.

This question is central for practical and theoretical concerns. Practically, understanding the optimal content
of persuasive messages is critical for designing messages that successfully influence public health decisions,
consumer choices, or social behavior. Theoretically, identifying what makes arguments persuasive has remained
a core yet unresolved issue in communication and persuasion. Although actionable messages - those that
facilitate or prompt behavior — have been shown to influence intentions and behaviors®=>, such messages often
include multiple content types. In prior work®, behavioral descriptions, behavioral attitudes, and behavioral
recommendations have been treated as interchangeable, leaving unclear whether they exert distinct effects.

To address this issue, it is helpful to distinguish among several ways messages can communicate information.
Messages can include (a) attitudinal information, such as evaluations of an object (e.g., “I liked the car” or “The
car was good”); (b) behavioral information, such as statements about actions performed (e.g., “I bought the
car”) or intended (e.g., “I intended to buy the car’); or (c) combined information that includes attitudes and
behavior (e.g., “The car was good, and I bought it”). Combined statements can also appear in more compact
forms, such as behavioral attitude statements (e.g., “I liked buying the car”) or behavioral recommendations
(e.g., “I recommend buying the car”) about a particular object (e.g., the car). Attitudinal information contains
only a person’s evaluation of a target (i.e., an object, a person, or a social issue), without alluding to behavior.
In contrast, behavioral information includes only behavioral cues and no attitudinal component. Therefore, a
behavioral attitude statement is classified as combined rather than as purely attitudinal (e.g., reference to only
liking), or as purely behavioral (e.g., reference to only behavior). Understanding differences between these
message types can clarify how persuasion operates and guide the design of more effective communications.

Existing research offers indirect evidence but not a direct comparison of the impact of these message types.
Findings from the priming literature suggest that linking an evaluation to a behavior may strengthen persuasion.
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In particular, behavioral concepts have a greater influence on behavior when people hold a favorable evaluation
of these concepts®~. For example, priming a brand of iced tea increases the likelihood of drinking it only when
participants are thirsty”’. Furthermore, achievement primes promote task performance only among individuals
who value achievement!?. These findings suggest that linking an evaluation and a behavior within a message may
enhance persuasion, possibly by activating a mental simulation of the behavior!!12,

This possibility also follows from research on the attitude-behavior relation. Meta-analytic evidence
demonstrates that attitudes toward a behavior predict behavioral intentions and behavior (rs ranging from
0.49 to 0.62'*716, Attitudes toward a behavior inherently combine an evaluative component (i.e., “good” or
“bad”) and a behavioral referent (e.g., “buying”), suggesting that integrating these elements within a message
may directly evoke behavioral attitudes and, consequently, a greater intention to act. By contrast, messages that
focus on only evaluations of objects may be less effective. Although the social influence literature also addresses
communications about behavior, it has typically examined normative information at the group level rather than
within individual persuasive messages. Descriptive norms (i.e., what most people do) and injunctive norms (i.e.,
what most people approve of) can influence decisions!'”!3. Still, these effects often rely on aggregated statistical
information rather than personal expressions. Moreover, injunctive norms can either comprise attitudinal
information (e.g., “A total of 73% of respondents (33% agreed and 40% strongly agreed) approved the attitude
expressed by female college students that one’s natural and healthy appearance is the most beautiful and needs
no change””!’; or blend attitudinal and behavioral information (e.g., “It is commonly approved that the light
should be turned off when leaving a restroom”?’), whereas descriptive norms (e.g., “More than 80% of [name of
utility] customers take actions to save energy”’; Bonan et al.*®) represent behavioral information alone. Due to
inconsistent measurement of injunctive norms, prior studies on normative influence have not clearly isolated the
effects of attitudinal and behavioral information, or their combined effects.

Although social-norms research demonstrates the persuasive value of behavioral information, it typically relies
on aggregate data rather than on what individuals say. Thus, the effect of messages about an individual’s attitude
or behavior remains an empirical question. Also, within the content of persuasive messages, one dimension that
may affect the impact of attitudinal and behavioral information is outcome relevance. Classic persuasion models
and related frameworks?222 suggest that the motivation and ability to process information depend on how
consequential a decision is. Similarly, people may draw different inferences about someone’s behavior depending
on the value of the object involved. For example, hearing that someone has purchased a house (a higher-value
object) may imply more positive attitudes, whereas learning that someone has bought chocolate (a lower-value
object) may carry less weight. Thus, behavioral information may be more informative, and potentially more
persuasive, when it concerns higher-value outcomes (for research on diagnosticity, see?*-2°).

Based on prior research on priming, the attitude-behavior relation, and social influence, we predicted
that messages combining attitudinal and behavioral content would exert stronger persuasive effects than
messages including only one type of information. Specifically, combined attitudinal-behavioral statements
should lead to more favorable attitudes, stronger perceived norms, and greater behavioral intentions because
they communicate both evaluation and action, signaling greater alignment between attitude and behavior. In
contrast, purely attitudinal statements convey evaluation without evidence of enactment, and purely behavioral
statements imply action without explicit evaluation. Also, we predicted that attitudinal statements would have
a greater impact than behavioral statements because attitudes signal value better than behavior. Whereas an
attitude unambiguously indicates positive or negative valence, information about a behavior is not evaluative,
thus exerting less influence on recipients’ attitudes. We therefore expected a gradient of persuasive impact:
combined > attitudinal > behavioral.

In summary, our research aimed to clarify how the attitudinal and behavioral content of a message influences
attitudes, perceived norms, and behavioral intentions. We had three objectives. First, we investigated the
influence of attitudinal, behavioral, or combined attitudinal-behavioral statements, expecting that the combined
statement would exert the strongest. Second, we investigated whether the combined content is most persuasive
because it activates a mental simulation of behavior. Third, we assessed whether the financial value of the object
moderates these effects. In particular, we investigated whether presenting behavioral information could enable
recipients to infer the attitudes of the message source. We reasoned that those inferences could reduce the
advantage of attitudinal information, whether alone or combined, particularly for higher-value objects.

Across two preregistered experiments and an internal meta-analysis, we systematically compared the impact
of these message types on the outcomes of persuasion: attitudes, perceived norms, and behavioral intentions.
Each experiment exposed participants to short social media-style statements that varied systematically in the
type of information they conveyed. We compared statements containing attitudinal information (e.g., “The car
was good” and “I liked the car”), behavioral information (descriptions or intentions such as “I bought the car”
or ‘I intended to buy the car”), and combined attitudinal-behavioral information (e.g., “The car was good, and
I bought it,” “T liked buying the car,” or “I reccommended buying the car”). These statements could express either
positive or negative valence toward different products, allowing us to test whether message content moderated
persuasive effects across positive and negative valence. By directly contrasting statements that express attitudes,
behaviors, or both, this work advances our understanding of the fundamental components of persuasive
communication and provides practical guidance for designing effective messages across various domains,
including consumer behavior and public health.

Transparency and openness

The preregistration for Studies 1 and 2 can be accessed at https://aspredicted.org/6BN_8XB and https://aspr
edicted.org/5665-zn74.pdf. The Supplementary Materials contain the experimental materials. We report all
conditions, measures, and any deviations from the preregistration in the ‘Methods’ section. We conducted
an internal meta-analysis to provide robust evidence across the two experiments. This meta-analysis was not

Scientific Reports |

(2026) 16:14897 | https://doi.org/10.1038/s41598-026-44897-4 nature portfolio


https://aspredicted.org/6BN_8XB
https://aspredicted.org/5665-zn74.pdf
https://aspredicted.org/5665-zn74.pdf
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Positive Combined Attitudinal-

Behavioral Statements

AB: The bag was good, and I bought it.
BR: I recommended buying the car.

preregistered. The data and R scripts are available online: https://osf.io/at3cn/overview?view_only={8c7a76df3
d946e29311feb6dec002c6.

Study 1

Study 1 (see ‘Methods’ section) provided an initial test of whether combined attitudinal-behavioral statements
are more persuasive than attitudinal-only or behavioral-only statements. Three hundred nationally representative
participants from Prolific were presented with statements ostensibly posted by different social media users (i.e.,
Andy, Felix, Janet, Joshua, Laura, and Susie). The experimental design involved 6 within-subjects statement types
(i.e., attitudes and behavior statement, behavioral recommendation statement, evaluative attitudinal statement,
affective attitudinal statement, behavioral description statement, and behavioral intention statement) by 2
between-subjects statement valence conditions (positive vs. negative). Participants read statements about
different products (i.e., bag, car, chocolate, house, laptop, and mug), and reported their attitudes, perceived
norms, and behavioral intentions immediately after reading each statement. Randomized across participants,
we presented either positive or negative information about each product, which was paired with one of six
statement types. For examples of each statement type, see Fig. 1. All manipulations were successful and appear
in the Supplementary Materials.

After viewing each statement, participants reported their attitudes toward the products using an affective
attitude item, “My own attitude toward the product described in the statement would probably be...” and a
behavioral attitude item, “My own attitude toward buying the [product] described in the statement would
probably be...” on a 5-point scale ranging from 1 (Extremely negative) to 5 (Extremely positive). They reported
their perceived injunctive norms (e.g., “Most people would probably think that the [product] described in the
statement would be..”) on a scale from 1 (Extremely negative) to 5 (Extremely positive) and their perceived
descriptive norms (i.e., “How likely would most people be to buy the [product] described in the statement?”)
on a scale from 1 (Very unlikely) to 5 (Very likely). These normative items were combined into a perceived norm
index. They also reported their behavioral intentions using items such as “I intend to buy the product described
in the statement,” rated on a 5-point scale from 1 (Strongly disagree) to 5 (Strongly agree). The Supplementary
Materials separate the two types of attitudes and the two types of norms, although the results were virtually
identical.

Following our preregistration, we constructed mixed-effects models with statement type and statement
valence as two fixed effects with six and two levels, respectively. We included the participants’ ID (i.e., 1-300),
the product (i.e., bag, car, chocolate, house, laptop, and mug), and the author (i.e., Andy, Felix, Janet, Joshua,
Laura, and Susie) as random factors, and participants’ attitudes, perceived norms, and behavioral intentions as
the dependent measures. We obtained the main and interaction effects by conducting omnibus F-tests. We also
contrasted the difference between positive and negative valence across each statement type (see superscripts
associated with the statement valence contrasts) to better understand the relative effects of the different statement
types. In addition, as exploratory analyses, we examined the effects of each statement type separately within
positive and negative valence to determine which valence contributed more to the impact of these statement

types.

Participants’ attitudes, perceived norms, and behavioral intentions

The study results appear in Table 1. As shown by the F-ratios, we found significant predicted interactions
between statement type and valence for all dependent measures, indicating that different statement conditions
indeed had distinct effects. We also tested the relative impact of each statement type by comparing the difference

Study 1

Negative Combined Attitudinal-
Behavioral Statements

Behavioral Attitude Statements Behavioral Recommendation Statements

AB: The bag wasn’t good, and I didn’t buy it.
BR: I didn’t recommend buying the car. Pos: I liked buying the car.

Neg: I didn’t like buying the car.

y

EA: The chocolate was good.
AA: T liked the house.

Positive Attitudinal Statements

Pos: I recommended buying the chocolate.
Neg: I didn’t recommend buying the chocolate.

T

Negative Attitudinal Statements

Attitudinal Statements Behavioral Statements

Pos: I liked the house.
Neg: I didn’t like the house.

EA: The chocolate wasn’t good.

AA: 1 didn’t like the house. Neg: I didn’t buy the lightbulb.

Pos: I bought the lightbulb. ‘

y

BD: I bought the laptop.
BI: I intended to buy the mug.

Positive Behavioral Statements

A

Control Statements

— <
Negative Behavioral Statements

BD: I didn’t buy the laptop.

BI: I didn’t intend to buy the mug.

Neg: The show wasn’t on last night.

Pos: The show was on last night. ‘

L—

—

Fig. 1. Statement examples of Studies 1 and 2. AB stands for attitudes and behavior statements; BR stands for
behavioral recommendation statements; EA stands for evaluative attitudinal statements; AA stands for affective
attitudinal statements; BD stands for behavioral description statements; BI stands for behavioral intention
statements. Pos stands for positive statement valence; Neg stands for negative statement valence.
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Participants’ behavioral intentions
Combined attitudinal-
behavioral statement Attitudinal statement Behavioral statement
Attitude and | Behavioral Evaluative Behavioral Behavioral
behavior recommendation | attitude Affective attitude | description | intention
statement statement statement statement statement statement
Conditions | M (SE) M (SE) M (SE) M (SE) M (SE) M (SE)
F(5, 1483.8) main effect: 5.93 (02)**
statement type
F(1, 1485.0) main effect: 996.06 (.40)***

statement valence

F(5, 1681.1) interaction:
statement type x statement 25.20 (.07)%**

valence
Participants’ mental simulation of behavior
Combined attitudinal-
behavioral statement Attitudinal statement Behavioral statement
Attitude and | Behavioral Evaluative Behavioral | Behavioral
behavior recommendation | attitude Affective attitude | description | intention
statement statement statement statement statement statement
Conditions | M (SE) M (SE) M (SE) M (SE) M (SE) M (SE)
Positive 3.52 (.09)? 3.37 (.10)% 3.10 (.10)d | 3.23 (.10)b° 2.95 (.09)4 2.95 (.10)4
Negative 3.14 (.10)* 2.99 (.10)*® 3.02 (.10)* | 2.84 (.09)¢ 2.68 (.10)° 2.83 (.10)"
M Differences | 0.37 (.09) *** | 0.38 (.09) *** 0.08 (.09), 0.39 (.09),* 0.28 (.09),* | 0.12 (.09),
Simple effects
E(5, 6?7.2) for statement 14.82 (.10
type within positive valence
F(5, 6?7.%31) for statement 10.71 (08)***
type within negative valence

Main effects and interactions

F(5, 1484.6) main effect:
statement type

F(1, 1485.7) main effect:
statement valence

F(5, 1589.0) interaction:
statement type x statement 2.41 (.008)*
valence

22.32 (.07)***

68.30 (.04)***

Table 1. Effects on participants’ attitudes, perceived norms, behavioral intentions, and mental simulation of
behavior: Study 1 (N =300). Significant contrasts across statement types were indicated by different subscripts
within each statement valence. Significant contrasts between positive and negative valence (p <.05) across
statement types are indicated by different subscripts. Significant contrasts between positive and negative
statement valences (p <.05) within each statement type are indicated by an asterisk (*). The F-statistics are
reported for each main effect and interactions, and effect sizes (qu) appear in parentheses after the F-ratios. ***
p<.001,** p<.01,* p<.05..

between positive and negative valence. Significant contrasts between positive and negative statement valences
are indicated by different subscripts within each statement type. As noted in the contrasts between positive and
negative statement valence, the valence manipulations exerted the intended positive and negative effects on all
dependent measures. Also, as hypothesized, the combined attitudinal-behavioral statements (i.e., the attitudes
and behavior statement and the behavioral recommendation statement) had more influence than the attitudinal
statements (i.e., the affective attitude statement and the evaluative attitude statement) and the behavioral
statements (i.e., the behavioral description statement and the behavioral intention statement). However, the
difference between the behavioral recommendation statement and the evaluative attitude statement was not
significant for any of the dependent measures. Finally, the behavior description statement was more persuasive
than the behavior intention statement. However, this difference was only present for perceived norms. We
also conducted mixed-effects models and corresponding contrasts for statement types, grouped as combined
attitudinal-behavioral, attitudinal, and behavioral statements, as reported in the Supplementary Materials. The
results revealed significant differences between the grouped combined conditions and the grouped attitudinal
conditions, as well as between the grouped attitudinal conditions and the grouped behavioral conditions. As
exploratory analyses, we examined the effect of statement valence on the relative impact of three statement
types. Negative statements accounted for a larger share of the effects on participants’ attitudes, perceived norms,
and behavioral intentions than did positive statements. Meanwhile, positive (vs. negative) statements accounted
for a larger share of the effects on mental simulation of behavior. The simple effect of statement valence and the
contrasts between statement types within positive and negative valence are presented in Table 1.
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Mental simulation of behavior

One reason why the combined attitudinal-behavioral statements might be more persuasive is that they may
activate mental simulation of behavior. For this reason, participants also rated the mental simulation of behavior
of each statement with items such as: “I could visualize making a decision about the [product],” and “T could
picture myself experiencing what the person described about the [product]” (see ‘Methods’ section). These items
were used to create a mental simulation of behavior index (see the last panel of Table 1), which served as a
mediator in the path analysis for Study 1.

As shown in Table 1, mental simulation of behavior was primarily a function of statement type and valence.
Therefore, if different statements activate different mental simulations of behavior, we should observe that the
interaction between statement types and valence is mediated by the interaction between positive behavioral
presentations and statement valence. The path model examines this possibility. The model also examined the
other critical interactions and effects, which are fully reported in the Supplementary Materials. A simplified
representation of the model appears in Fig. 2. We treated the behavioral intention statement as the baseline and
represented statement type using a set of effect-coding indicator variables (+0.5) designed to capture deviations
from this baseline. Specifically, for each statement type, we created a new variable coded as 0.5 for the target
statement type, —0.5 when the statement was a behavioral intention statement, and 0 otherwise. The model
had a good fit and revealed a significant moderated mediation index. As shown in Fig. 2, the two combined
attitudinal-behavioral statements elicited greater mental simulation of behavior, the two attitudinal statements
were in the middle, and the behavioral description statement elicited lesser mental simulation of behavior. Then,
mental simulation of behavior, in interaction with statement valence, mediated the effect of the statement type
x valence interaction on participants’ attitudes and perceived norms, which in turn predicted their behavioral
intentions.

In sum, this experiment showed that combined attitudinal-behavioral statements are most persuasive,
and that mental simulation of behavior mediate this effect. This is reassuring given the diversity of products
in the study, which included both higher- and lower-value items. However, higher- and lower-value objects
have considerable ecological and theoretical importance. Therefore, we conducted an exploratory analysis of
the interactive effect of statement type, statement valence, and the financial value of the products (higher vs.
lower). For this analysis, we categorized certain products (i.e., car, house, and laptop) as having higher financial
value, and others (i.e., bag, chocolate, and mug) as having lower financial value. The results are presented in the
Supplementary Materials and were suggestive, though not significant. Additionally, we preregistered and studied
financial value in Study 2.

Study 2

Study 2 (see ‘Methods’ section) was designed to examine whether the findings from Study 1 replicated and to
investigate possible differences between higher- and lower-value products, as well as how different products affect
attitudinal and behavioral inferences. Study 2 (N=1,206 participants from Prolific) established the robustness of
the findings from Study 1. We increased the sample size and replaced the attitudes and behavior statement (e.g.,

Attitudes and Behavior
Statement
?;\
Behavioral u;:; Statement
Recommendation 25* Advocacy Participants’
Statement % Attitudes
Evaluative Attitudinal | 0.03 Si Mle rtlFal £ Participants’
Statement i Behav;oral
Behavior Intentions
$
b, Participants’
Affective Attitudinal Perceived Moderated Mediation Index:
Statement § Norms B= 012, SE = 03’ p<001
s Model Fit Indices:
Beliaviol Robust Root Mean Square Error of Approximation (RMSEA): 0.07
Demonstration Standardized Root Mean Square Residual (SRMR): 0.03
Statement Robust Comparative Fit Index (CFI): 0.94
Robust Tucker-Lewis Index (TLI): 0.83

X% p <.001

Fig. 2. Moderated Mediation Model: Study 1 (N =300). This model examined the influence of statement type
and the interaction of statement type and statement valence on participants’ attitudes and perceived norms.
This figure presents a simplified representation. The coefficients and significance levels of these paths are
presented in the Supplementary Materials. *** p <.001, ** p <.01, * p <.05.
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“The car was good, and I bought it””), which was effectively two propositions, with a behavioral attitude statement
(e.g., “T like buying the car”), which integrates attitudinal and behavioral information to keep the number of
propositions constant across all experimental conditions. Thus, the combined attitudinal-behavioral statements
in this study included the behavioral attitude statement and the behavioral recommendation statement. The
study included three additional conditions comprising an attitudinal statement, a behavioral statement, and
a control statement. As in Study 1, different products (i.e., car, chocolate, house, lightbulbs, and show) and
authors (i.e., Andy, Felix, Janet, Joshua, and Susie) were paired with statement type and valence conditions. For
examples of each statement, see Fig. 1. In this analysis, products were also included as a fixed factor, with car and
house categorized as higher-value products, and chocolate, lightbulbs, and show as lower-value products. All
manipulation checks supported the success of our manipulations and appear in the Supplementary Materials.

To ensure that the effects of the statements persisted beyond the exposure time, we introduced distractor
items (e.g., “The statements were grammatical,” rated from 1=Strongly disagree to 5= Strongly agree) between
participants’ exposure to the messages and the dependent measures. As in Study 1, the dependent measures
included participants’ attitudes, perceived norms, and behavioral intentions. Moreover, participants completed
two items about the attitudes they inferred the statements’ authors had (e.g., “[Name]’s attitude toward the car
is...”) using scales from 1 (Extremely negative) to 5 (Extremely positive). They also reported their inferences about
the statement authors’ behaviors, by rating the item, “How likely would [Name] be to buy the car?” on a scale
from 1 (Very unlikely) to 5 (Very likely).

As mentioned, the experimental design involved 5 within-subjects statement type conditions (i.e., behavioral
attitude statement, behavioral recommendation statement, attitudinal statement, behavioral statement, and
control statement) by 2 between-subjects statement valence conditions (i.e., positive vs. negative) by 2 within-
subjects financial value conditions (i.e., higher- vs. lower value). We constructed a mixed-effects model that
included statement type, statement valence, and financial value as fixed effects. We included participants’ IDs
(1-1206), the target (i.e., car, chocolate, house, lightbulb, and show), and statement author names (i.e., Andy,
Felix, Janet, Joshua, and Susie) as random factors.

We examined the preregistered hypotheses already tested in Study 1, as well as the preregistered analysis of
the interaction between statement type, statement valence, and financial value. The results from these analyses
are presented in Table 2, which includes descriptive statistics, omnibus effects, simple effects, and contrasts for
both positive and negative levels of statement valence, across all levels of financial value. The table also presents
contrasts comparing the differences between positive and negative statement valence for each statement type
across higher- and lower-value conditions, illustrating the three-way interaction.

Participants’ attitudes, perceived norms, and behavioral intentions

We first examined attitudes, perceived norms, and behavioral intentions as a function of statement type
(behavioral attitude, behavioral recommendation, attitudinal, behavioral, or control statement), statement
valence (positive vs. negative), and financial value (higher vs. lower value). As in Study 1, the statement valence
manipulation exerted powerful effects across the board. Also, we predicted, the combined attitudinal-behavioral
statements (i.e., behavioral attitude and behavioral recommendation statements) had more influence on each
of these measures than the attitudinal statements, followed next by the behavioral statements and last by the
control ones. Thus, Study 2 successfully replicated the findings of Study 1. However, two exceptions showed
directional but nonsignificant differences: behavioral recommendation statements versus attitudinal statements
for participants’ attitudes and behavioral statements versus control statements for participants’ behavioral
intentions (see Table 2).

With respect to the three-way interaction between statement type, statement valence, and financial value, this
interaction was significant only for perceived norms. As shown in Table 2, the differences in differences across
higher- and lower-value conditions indicated that, as preregistered, the behavioral information had greater
normative influence for higher-value products. In contrast, the attitudinal information had greater influence
on lower-value products. However, these patterns, although similar in direction, were not significant for either
participants’ attitudes or behavioral intentions. The internal meta-analysis revisited this issue.

Inferred authors’ attitudes and inferred authors’ behaviors We also examined inferred authors’ attitudes and
behaviors as a function of statement type (behavioral attitude, behavioral recommendation, attitudinal, behav-
ioral, and control statement), statement valence (positive vs. negative), and financial value (higher vs. lower
value). As displayed in the fourth panel of Table 2, the inferred attitudes showed significant interactions between
statement type and valence. These interactions supported the notion that the attitudinal statements were prop-
erly interpreted as concerning the attitudes of the statements” authors (see also the manipulation checks in the
‘Methods’ section). The effects of the statement valence on inferred attitudes were stronger in the combined at-
titudinal-behavioral statement condition than in the other conditions. Moreover, as predicted, the higher-order
interaction between statement type, statement valence, and financial value was significant. As hypothesized, this
was largely due to the stronger effect of the behavioral statement for the higher-value products (vs. lower-value
products). Specifically, when participants learned about the purchase of a higher-value item (e.g., a car), they
inferred that the authors liked the item more than when they learned about the purchase of a lower-value item
(e.g., a lightbulb). As a result, the influence of the combined statements was smaller in the higher-value condi-
tions than in the lower-value conditions.

Inferred authors’ behaviors were also significantly influenced by the interaction between statement type and
valence (see Table 2). As shown by this two-way interaction, the effects of statement valence on inferred behavior
were stronger for the combined attitudinal-behavioral statements and the behavioral statements than for the
attitudinal statements. However, there was also a three-way interaction between statement type, statement
valence, and financial value. When participants learned that the author liked a lower-value product (e.g., a
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Positive 3.67 (.08) 3.53 (.08)" 3.56 (.08)® 3.45 (.08)> 3.36 (.08)°
Negative 2.86 (.08)®® 2.75 (.08)® 2.89 (.08)* 3.05 (.08)° 3.13 (.08)¢
M differences 0.82 (.05) *** 0.78 (05) ,*** 0.67 (05),** 0.40 (.05) *** o wee
024
Simple effects
F(4, 2333.7) for statement type within positive 2002 (03)***
valence
F(4, 2256.0) for statement type within negative 2112 (04)*+
valence
Higher vs. lower financial value
Higher value
Positive 3.59 (.13) 3.43 (.10) 3.46 (.13) 3.36 (.13) 3.35(.13)
Negative 2.67 (.13) 2.61 (.10) 2.85 (.13) 2.83 (.13) 3.08 (.13)
M differences 0.92 (07) %+ 0.82 (07) % 0.60 (07),** 0.53 (07),*** i
: c
Lower value
Positive 3.73 (.10) 3.60 (.10) 3.63 (.10) 3.52 (.10) 3.37(.10)
Negative 2.99 (.10) 2.85(.10) 2.92 (.10) 3.19 (.10) 3.16 (.10)
M differences 0.75 (.06) *** 0.75 (.06),*** 0.71(06),*** 032 (06),*** Co6)
V0,
Higher financial value (mean diﬂerenceposiﬁve_Negaﬁw) - lower financial value (mean difference 1,osmw_Negm‘,e)
M differences in differences | 0.17 (.09), 0.08 (.09),, ‘ = 0.11 (.09), 0.21 (.09),* ‘ 0.06 (.09),
Simple effects

F(4, 2005.6) for statement type
within higher financial value

F(4, 2978.6) for statement type
within lower financial value

2.95 (.006)*

4.42 (.006)**

Main effects and interactions

F(4, 4858.5) main effect: statement type 5.27 (.004)**
F(1, 5070.1) main effect: statement valence 874.58 (.15)***
F(1, 3.0) main effect: financial value 1.33 (.31)

F(4, 5822.9) interaction: statement 28.97 (02)"**
type x statement valence

F(4, 5866.6) '1nteract10n: statement 3.16 (.002)*
type x financial value

F(1, 5851.2) interaction: statement "
valence x financial value 3.86 (.001)
F(4, 5661.3) interaction: statement 1.74 (001)

valence x statement valence x financial value

Positive 3.70 (.08)* 3.61 (.08) 3.60 (.08) 3.53 (.08)° 3.37 (.07)¢

Negative 2.76 (08)™ 2.66 (.08)° 2.87 (.08)b 2.98 (.08)< ?'(}g)d

M differences 0.94 (1) % 0.95 (11),%* 073 (1), 0.5 (1) *** ?1217)
.

Simple effects

F(4, 2271.2) for statement type within positive 23.74 (.04)***

valence

F(4, 2201.9) for statement type within negative 28.60 (.05)+**

valence

Higher vs. lower financial value
Higher value
Continued
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Positive 3.57 (.11) 3.46 (.11) 3.46 (.11) 3.45 (.11) 3.35(.11)
Negative 2.63 (.11) 2.59 (.11) 2.87 (.11) 2.76 (.11) 3.01(.11)
. 0.35
M differences 0.94 (.15),** 0.88 (.15), *** 0.59 (.15),*** 0.69 (.15).*** (15),++

Lower value

Positive 3.79 (.09) 3.72 (.09) 3.69 (.09) 3.58 (.09) 3.38 (.09)

Negative 2.85 (.09) 2.71 (.09) 2.87 (.09) 3.12 (.09) 3.16 (.09)

M differences 0.94 (.13) # 101 (.13) % 0.82 (.13) * 0.47 (.13) 022

a b a c ('13)d

Higher financial value (mean djfferenceposmveiNegaﬁve) - lower financial value (mean differencePosmveimgaﬁve)

M differences in differences | —.00 (.09) -0.13(.09), ‘ -0.24 (.09),* 0.22 (.09),* ‘ 0.12 (.09),,

Simple effects

F(4, 1960.6) for statement type "

within higher financial value 2.60 (:005)

F(4, 3028.6) for statement type 3.27 (.004)*

within lower financial value

Main effects and interactions

F(4, 4856.9) main effect: statement type 4.30 (.003)**

1168.85 (.19)***

F(1, 5062.7) main effect: statement valence

F(1, 3.0) main effect: financial value

1.96 (.40)

F(4, 5803.9) interaction: statement

34.32 (.02)**

valence x statement valence x financial value

type x statement valence

F(4, 5845.7) }nteractlon: statement 2,02 (001)
type x financial value

F(1, 5831.5) interaction: statement

valence x financial value 0.01 (<.001)
F(4, 5636.9) interaction: statement 3.94 (.003)

Positive 3.40 (.14) 3.25 (.14)® 3.24 (.14)° 3.15 (.14)° 3.11(.14)°
Negative 2.63 (.14)* 2.46 (.14) 2.63 (.14)% 2.79 (.14)¢ 2.88 (.14)°
. 0.23

M differences 0.77 (.19),*** 0.79 (.19),** 0.61 (.19),*** 0.36 (.19).*** (19),+*
Simple effects
F(4, 2320.3) for statement type within positive 10.36 (.02)***
valence
F(4, 2321.3) for statement type within negative 17.31 (.03)***
valence

Higher vs. lower financial value
Higher value
Positive 3.03 (.14) 2.92(.13) 2.94(.13) 2.83 (.14) 2.86 (.13)
Negative 2.34(.13) 2.26 (.13) 2.45 (.14) 241 (.14) 2.70 (.14)
M differences 0.70 (.19),** 0.66 (.19) *** 0.49 (.19),,*** 0.42 (.19),*** (()1196) .

: <

Lower value
Positive 3.63 (.11) 3.47 (.11) 3.44(.11) 3.37(.11) 3.27(.11)
Negative 2.82 (.11) 2.59 (.11) 2.76 (.11) 3.05 (.11) 2.99 (.11)
M differences 0.81 (16), % 0.88 (16),*** 0.69 (16) % 032 (15),*** ?:1267)‘,***

Higher financial value (mean diﬁerencel,osmw_Negaﬁw) - lower financial value (mean diﬂerenceposmve_mgadw)

. N -.11
M differences in differences | — 0.12 (11),, -0.22(.11), =019 (.11),, 0.10 (.11), (1),
Continued
Simple effects
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F(4, 1829.0) for statement type
within higher financial value

2.23(.005)

F(4, 2933.6) for statement type
within lower financial value

5.58 (.008)***

Main effects and interactions

F(4, 4849.9) main effect: statement type

5.06 (.004)***

F(1, 5033.1) main effect: statement valence

499.98 (.09)***

F(1, 3.0) main effect: financial value

9.03 (.75)

F(4, 5724.1) interaction: statement

17.88 (.01)***

valence x statement valence x financial value

type X statement valence

F(4, 5762.0) interaction: statement .
type X financial value 2.91(.002)
F(1,5746.4) 1nt§ract10n: statement 449 (001)*
valence x financial value

F(4, 5549.4) interaction: statement 1.24 (.001)

Positive 4.03 (.05)° 3.97 (.05)® 3.85 (.05)b 3.62 (.05)° 3.43 (.05)°
Negative 2.46 (.05)* 2.48 (.05) 2.55 (.05) 2.80 (.05)° 2.91 (.05)
M differences 1.57 (.06) *** 1.49 (.06),*** 1.30 (.06), 0.82 (.06) *** ?(?62) o
V04
Simple effects
F(4, 2357.7) for statement type within positive 70.40 (11)**
valence
F(4, 2233.4) for statement type within negative 2635 (05)***
valence
Higher vs. lower financial value
Higher value
Positive 4.02 (.09) 3.91 (.08) 3.79 (.08) 3.67 (.09) 3.48 (.08)
Negative 2.33(.08) 2.46 (.08) 2.58 (.09) 2.60 (.09) 2.84 (.09)
. 0.64
M differences 1.68 (.09),*** 1.4 (.09) 121 (.09) % 1.07 (.09), " (09),*+
Lower value
Positive 4.05 (.07) 4.02 (.07) 3.90 (.07) 3.59 (.07) 3.40 (.07)
Negative 2.55 (.07) 2.49 (.07) 2.54 (.07) 2.93 (.07) 2.96 (.07)
. 0.44
M differences 1.49 (.07) 153 (.07),* 137 (.07),* 0.66 (.07),** (07),
Higher financial value (mean difference,, ... \. - ative) — lOWer financial value (mean difference, ;.. . sativ o)
M differences in differences | 0.19 (.11), -0.08 (.11), - 0.16 (.11), 0.41 (.11),** 0.20 (.11),
Simple effects
F(4, 2114.7) for statement type
within higher financial value 0.34(.001)
F(4, 3198.9) for statement type
within lower financial value 1.57 (.002)
Main effects and interactions
F(4, 4871.4) main effect: statement type 0.93 (.001)
F(1, 5124.2) main effect: statement valence 2213.56 (.30)***
F(1, 3.0) main effect: financial value 0.92 (.23)
F(4, 5923.1) interaction: statement 60.62 (04)***
type X statement valence
F(4, 5967.2) interaction: statement
type X financial value 071 (<.001)
F(1, 5958.3) 1nt§ract10n: statement 476 (001)*
valence x financial value
F(4, 5799.3) interaction: statement -
valence x statement valence x financial value 4.24(.003)
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Inferred authors’ behaviors

Behavioral attitude | Behavioral Control
statement rec dation st Attitudinal statement | Behavioral statement | statement

4

Positive vs. negative valence

Conditions M (SE) M (SE) M (SE) M (SE) M (SE)
Positive 4.10 (.06)* 3.99 (.06) 3.91 (.06)° 3.86 (.06)° 3.51 (.06)°
Negative 2.59 (.06) 2.40 (.06)% 2.55 (.06)* 2.58 (.06)° 2.94 (.06)¢
M differences 1,51 (.06),,*** 1.58 (.06),*** 1.36 (.06), *** 1.28 (.06) *** (o0

3 d
Simple effects

F(4, 2349.1) for statement type within positive

4%
valence 46.29 (.07)

F(4, 2260.1) for statement type within negative 19.83 (.03)***

valence
Higher vs. lower financial value
Higher value
Positive 4.08 (.08) 3.82 (.08) 3.79 (.08) 3.85 (.08) 3.45 (.08)
Negative 2.52 (.08) 2.33(.08) 2.57 (.08) 2.33(.08) 2.88 (.08)
M differences 1,56 (.10),** 1.49 (.10) % 122 (10),** 1,51 (.10),%* ?'fg) »
: C
Lower value
Positive 4.12 (.07) 4.10 (.07) 3.99 (.07) 3.87 (.07) 3.56 (.07)
Negative 2.63 (.07) 2.45 (.07) 2.54 (.07) 2.74 (.07) 2.98 (.07)
M differences 1.49 (.08),*** 1.65 (.08),*** 1.45 (.08),*** 1.13 (.08), " (()'05;) o
: C
Higher financial value (mean diﬁerencePosmve_Negmve) - lower financial value (mean differenceposmve_Negmve)
M differences in differences | 0.07 (.13) -0.15(.13), -0.23(.13), 0.39 (.13)** ;103'())0
a

Simple effects

F(4, 2138.3) for statement type

within higher financial value 2.00 (.004)
wibinlowel fancievelae T 140 (002)
Main effects and interactions

F(4, 4871.4) main effect: statement type 0.93 (.003)

F(1, 5124.2) main effect: statement valence 2213.56 (.29)***
F(1, 3.0) main effect: financial value 0.92 (.62)

F(4, 5923.1) interaction: statement

k%
type x statement valence 60.62 (03)

F(4, 5967.2) interaction: statement

type x financial value 071 (<001)
F(1, 5958.3) mt?ractlon: statement 476 (<.001)*
valence x financial value

F(4, 5799.3) interaction: statement 424 (002)**

valence x statement valence x financial value

Table 2. Effects on participants’ attitudes, perceived norms, behavioral intentions and inferred author’s
attitudes and behaviors: Study 2 (N =1,206). Significant contrasts across statement types were indicated by
different subscripts within each statement valence in the “Positive vs. Negative Valence” panel. Significant
contrasts between positive and negative valence (p <.05) across statement types are indicated by different
subscripts. Significant contrasts between positive and negative statement valences (p <.05) within each
statement type are indicated by an asterisk (*). The F-statistics are reported for each main effect and
interactions, and effect sizes (112P) appear in parentheses after the F-ratios.*** p<.001, ** p<.01, * p<.05..

lightbulb), they also inferred that the author would purchase it more often than they did when they learned that
the author liked a higher-value product (e.g., a house).

In summary, even though the advantage of combined attitudinal-behavioral statements was generally present
across higher- and lower-value products, the inference measures suggested a hydraulic pattern. As predicted,
behavioral statements led to inferences of consistent attitudes for products of higher value, whereas attitudinal
statements led to inferences of consistent behavior for products of lower value. This was also reflected in perceived
norms, which appeared to have been based on those inferences, with norms about higher-value products being
more influenced by the behavioral statement. In fact, an exploratory mediation analysis suggested that this was
the case (see the Supplementary Materials). Similar to Study 1, the “Positive vs. Negative Valence” panel of
Table 2 shows that negative statements accounted for a larger share of the effects on participants’ attitudes,
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perceived norms, and behavioral intentions. In contrast, positive (vs. negative) statements accounted for a larger
share of the effects for inferred authors’ attitudes and behaviors.

Meta-analysis of Studies 1 and 2

Studies 1 and 2 (see ‘Methods’ section) demonstrated that among the three types of statements we tested, combined
attitudinal-behavioral statements had the strongest impact, followed by attitudinal statements, followed by
behavioral statements. However, a closer examination of the subtypes of combined attitudinal-behavioral
statements and attitudinal statements revealed a less clear pattern. Specifically, behavioral recommendation
statements, which are a form of combined attitudinal-behavioral statements, did not consistently differ from
attitudinal statements. For instance, in Study 1, behavioral recommendation statements were significantly
stronger than affective attitudinal statements but did not differ from evaluative attitudinal statements for any of
our dependent measures. Also, in Study 2, behavioral recommendation statements did not differ from attitudinal
statements for recipients’ attitudes.

Given slight variability across the studies, to better estimate the relative impact of attitudinal, behavioral,
and combined attitudinal-behavioral statements, we conducted a non-preregistered network meta-analysis.
This analysis compared attitudinal statements (i.e., affective and evaluative attitudinal statements), behavioral
statements (i.e., behavioral description and behavioral intention statements), and combined attitudinal-
behavioral statements (i.e., attitudes and behavior, behavioral attitude and behavioral recommendation
statements) using the data from Studies 1 and 2. This meta-analysis separated the higher- and lower-value
conditions from Study 1, for which we had no preregistered hypotheses.

Table 3 presents the meta-analytic effects for participants’ attitudes, perceived norms, and behavioral
intentions. As shown in Table 3, the Bayesian fixed-effects meta-analytic model (see ‘Methods’ section) revealed
that combined attitudinal-behavioral statements were the most impactful, followed by attitudinal statements,
with behavioral statements last. We then conducted sensitivity analyses to examine whether the observed relative
impact of the three types of statements was consistent across higher- and lower-value products. As shown in the
bottom panel of Table 3, the combined attitudinal-behavioral statements were consistently stronger than the
attitudinal statements, which in turn were stronger than the behavioral statements for each dependent measure
and across levels of product value. The effect sizes were small to moderate, which is typical of persuasion studies?.

We also examined whether financial value moderated the effects of combined attitudinal and behavioral
statements, attitudinal statements, and behavioral statements, using attitudinal statements as the reference
statement type. As shown in Table 4, attitudinal statements exerted a credibly stronger impact than behavioral
statements on participants’ attitudes, perceived norms, and behavioral intentions for lower- (vs. higher-) financial-
value products. In contrast, behavioral statements exerted a credibly stronger impact on perceived norms
for higher- (vs. lower) financial-value products. A similar pattern emerged in which behavioral information
showed a stronger effect for higher (vs. lower) financial-value products on participants’ attitudes and behavioral
intentions. However, the corresponding credible intervals included zero, suggesting no statistically reliable
difference. Financial value did not credibly moderate the relative impact of combined attitudinal and behavioral
statements compared with attitudinal statements.

General discussion

Across two preregistered experiments and an internal meta-analysis, we found consistent evidence that
messages combining attitudinal and behavioral content are more persuasive than those expressing only one
type of information. This effect emerged not only when attitudinal statements and behavioral statements were

Fixed-effects model Estimates
Relative effects g 95%Crl ‘ Effective N ‘ R
Participants’ attitudes (k=24)
Attitudinal vs. behavioral | 0.30 [0.23,0.36] 1407 1
Combined vs. attitudinal | 0.09 [0.04, 0.15] 1188 1.01
Ip_ —49.05 | [-51.81, —48.06] | 1202 1
Participants’ perceived norms (k=24)
Attitudinal vs. behavioral | 0.28 [0.21,0.35] 1353 1
Combined vs. attitudinal | 0.11 [0.05,0.17] 1420 1
Ip_ ~56.35 | [-59.07, - 55.38] | 1162 1
Participants’ behavioral intentions (k=24)
Attitudinal vs. behavioral | 0.20 [0.13,0.26] 1700 1
Combined vs. attitudinal | 0.11 [0.05, 0.16] 1647 1
Ip_ —23.72 | [-26.25,-22.75] | 1488 1

Table 3. Network meta-analysis of the pooled effects comparing attitudinal, behavioral, and combined
attitudinal-behavioral statements. g stands for Hedges’ g, which is the small sample corrected version of d.
k stands for the number of comparisons. Crl stands for the credible interval. R stands for the potential scale
reduction factor, also known as the Gelman-Rubin convergence diagnostic. Effective N stands for effective
sample size. Ip stands for log posterior density.
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Moderators g [95%CrI] Credibility of the effect | Effective N | K
Participants’ attitudes

Financial value

Higher=1

Behavioral vs. attitudinal | 0.12 [- 0.02, 0.26] 2753 1

Combined vs. attitudinal | 0.08 [ 0.04, 0.20] 2730 1

Lower=0

Behavioral vs. attitudinal | — 0.35 [- 0.44, — 0.26] * 3450 1

Combined vs. attitudinal | 0.06 [- 0.02, 0.14] 3205 1

Ip_ — 48.42 [ 51.92, - 46.61] 1913 1
Participants’ perceived norms

Financial value

Higher=1

Behavioral vs. attitudinal | 0.18 [0.05, 0.32] * 2815 1

Combined vs. attitudinal | 0.07 [- 0.05, 0.19] 2464 1

Lower=0

Behavioral vs. attitudinal | — 0.36 [~ 0.44, — 0.28] * 3204 1

Combined vs. attitudinal | 0.08 [0.00, 0.16] * 3377 1

Ip_ —53.55 [- 56.94, — 51.78] 2109 1
Participants’ behavioral intentions

Financial value

Higher=1

Behavioral vs. attitudinal | 0.08 [- 0.05, 0.22] 2838 1

Combined vs. attitudinal | — 0.01 [- 0.14, 0.10] 2943 1

Lower=0

Behavioral vs. attitudinal | — 0.23 [- 0.32, — 0.14] * 3361 1

Combined vs. attitudinal | 0.11 [0.04, 0.19] * 3589 1

Ip_ —23.34 [-26.82, - 21.56] 1967 1

Table 4. Moderation analysis on participants’ attitudes, perceived norms, and behavioral intentions.
Behavioral stands for behavioral statements. Attitudinal stands for attitudinal statements. Combined stands for
combined attitudinal-behavioral statements. g stands for Hedges’ g, which is the small sample corrected version
of d. CrI stands for the credible interval. Ip stands for the log posterior density that represents the natural
logarithm of the posterior probability density of the model parameters given the observed data. Effective N is
the effective sample size in Bayesian MCMC sampling. K stands for the potential scale reduction factor, also
known as the Gelman-Rubin convergence diagnostic. * indicates that the effect is credibly different from zero
(similar to statistical significance within a frequentist framework).

juxtaposed (e.g., “I liked the car, and I bought it”) but also when they were integrated into a single proposition,
as in behavioral attitudes (e.g., “I liked buying the car”) or behavioral recommendations (e.g., “I recommended
buying the car”). The pattern was also robust across measures of attitudes, perceived norms, and behavioral
intentions. A potential confound in Experiment 1 was that the combined attitudinal and behavioral conditions
each comprised two statements, whereas the attitudinal statements and behavioral conditions included a single
statement. This concern was addressed in Experiment 2, which showed that a single statement with dual meaning
still produced stronger effects than solely attitudinal or solely behavioral statements, indicating that the number
of components did not drive the earlier effect. However, combined information is essentially multifaceted even
in its compact forms. Thus, future research should determine what combined meanings produce these effects.
For example, one could investigate the conditions under which complex information that expresses affective and
evaluative attitudes has more influence than simple information.

We also found that combined attitudinal-behavioral statements exerted stronger effects than attitudinal
or behavioral statements because they better promoted a mental simulation of behavior (See Fig. 2). Another
possible mechanism underlying the superior impact of combined statements could be greater attitude strength,
defined as greater confidence and certainty in one’s evaluation?”. These statements may convey not only an
evaluative position but also stronger signals of commitment and stability, shaping recipients’ inferences about
the communicator’s attitude or behavior.

The advantage of combining attitudinal and behavioral information was observed for both higher and
lower-value objects (see Study 2 and meta-analysis). However, Study 2 revealed that behavioral information
had more influence on perceived norms when the target objects had higher financial value. This finding was
replicated in the meta-analysis, which showed that financial value moderated the relative impact of attitudinal
and behavioral statements: behavioral statements were more impactful than attitudinal statements when the
financial value was higher (vs. lower; Study 2). These patterns suggest that recipients use message content to infer
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the source’s attitudes, depending on the object’s value. For higher-value objects, people appear to infer attitudes
from behavioral statements, resembling injunctive inferences about what behaviors indicate approval'®. For
lower-value objects, attitudes alone may be sufficient to imply behavior, reducing the added impact of behavioral
content. Meanwhile, purchases of higher-value objects like a house tend to occur infrequently, and when they
do occur, they may be more salient and more likely to prompt attitudinal inferences from behavior. In contrast,
expressing a positive attitude toward a higher-value object is relatively common (e.g., praising a BMW as very
good), which may attract less attention and elicit fewer behavioral inferences.

This inference process was further supported by exploratory results showing that participants inferred
behavior from attitudes for lower-value objects. For example, when participants learned that someone liked
chocolate, they inferred that the person also bought and ate chocolate, effectively eliminating the difference
between combined attitudinal-behavioral statements and attitudinal information alone. Although this hypothesis
was not preregistered, these findings highlight the importance of attributional reasoning in persuasion: people
use communicators’ statements to infer both what they like and what they do, with the weight of each inference
depending on value. Future research should investigate when these inferences about the authors’ behaviors affect
the decisions of message recipients.

Both Studies 1 and 2 used within-subjects designs. Although we randomized the order of statement type,
statement valence, target product, and author, we cannot fully rule out the possibility that exposure to multiple
statement types might differ from exposure to a single message. However, our design approximates common
real-world contexts in which individuals are exposed to multiple forms of information rather than a single
message.

We also found that statement valence may shape the relative impact of the statement types. Negative
statements accounted for a larger share of the effects on participants’ attitudes, perceived norms, and behavioral
intentions. We interpret this pattern as reflecting greater attentional capture and greater impact of negative (vs.
positive) information, consistent with prior work on negativity bias (e.g?*??). At the same time, this pattern does
not emerge consistently across all statement types and both studies. Accordingly, we report these findings in
an exploratory manner and offer only limited discussion. Conducting systematic research on how our effects
operate for positive and negative valence will be an important future direction.

Identifying which types of messages —attitudinal, behavioral, or combined- most influence recipients’
attitudes, perceived norms, and behavioral intentions advances our understanding of persuasive communication.
Across two studies and an internal meta-analysis, we demonstrated that statements integrating both attitudinal
and behavioral information are more influential than those containing only one type of information, and that
attitudinal statements alone generally outperform behavioral statements alone. Future research should continue
examining these contingencies, particularly the role of attributions in shaping persuasive outcomes. Such work
can inform message design across domains from health communication to consumer marketing, where aligning
attitudes and behaviors may be key to influencing beliefs and behavior.

Methods

All experiments involving human participants were approved by the Institutional Review Board of the University
of Pennsylvania. All procedures were carried out in accordance with relevant guidelines and regulations and
adhered to the principles of the Declaration of Helsinki. Informed consent was obtained from all participants
prior to their participation in the experiments.

Study 1

Participants and design

To ensure that our samples accurately represented the demographic characteristics of the general United States
population, we recruited 300 U.S. nationally representative samples from Prolific Academic. Our final sample
included 302 participants. Per our preregistered criteria, 2 participants were excluded from analyses due to
failing attention checks, resulting in a final sample of 300 participants (146 males, 150 females, 4 others; age:
M=45.18 years, SD=15.53 years; 60.7% White, 13.3% Black, 6.3% Asian, 8.3% Multiracial/ethnic, and 11.3%
were categorized as Others.). The study design involved a 6 within-subjects statement type condition (i.e.,
attitudinal-behavioral, behavioral recommendation, evaluative attitudinal, affective attitudinal, behavioral
description, and behavioral intention statement) by 2 between-subjects statement valence conditions (i.e.,
positive vs. negative), with six products and six authors paired with each statement type. The attitudinal-
behavioral statements included (a) an attitudes and behavior statement and (b) a behavioral recommendation
statement. The attitudinal statements included (c) an affective attitudinal statement and (d) an evaluative
attitudinal statement. The behavioral statements included (e) a behavioral description statement and (f) a
behavioral intention statement. We fully randomized six consumer products (i.e., bag, car, chocolate, house,
laptop, and mug) and names of the post authors (i.e., Andy, Felix, Janet, Joshua, Laura, and Susie) to each of the
six statement-type conditions. Participants were paid $1.87 for approximately 14 min of participation.

Procedure

In this study, participants were told that the research concerned how humans process information. Then, they
read six statements presented as social media posts, ostensibly written by six social media users. For example, a
positive attitudes and behavior statement was “Susie posts: The laptop was good, and I bought it” (vs. negative
valence: “The car wasn’t good, and I didn't buy it”). A positive behavioral recommendation statement was “Susie
posts: I recommended buying the car” (vs. negative valence: “I didn’t recommend buying the car”). A positive
evaluative attitude statement was “Susie posts: The car was good.” (vs. negative valence: “The car wasn’t good”).
A positive affective attitude statement was “Susie posts: I liked the laptop.” (vs. negative valence: “I didn’t like the
car”). A positive behavior description statement was “Susie posts: I bought the laptop.” (vs. negative valence: “I
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didn’t buy the car”). A positive behavioral intention statement was “I intended to buy the laptop.” (vs. negative
valence: “T didn’t intend to buy the car”). We fully randomized the order of statement presentation and the
products (i.e., bag, car, chocolate, house, laptop, and mug) so that each statement type and each product appeared
only once per participant. Among the six statements, three conveyed a positive valence, and three conveyed a
negative valence, all presented in a random order. Each statement was displayed for at least 3 s, but participants
could read it for as long as they wanted.

Participants reported their attitudes, perceived norms, behavioral intentions, and manipulation check
measures immediately after reading each statement. Specifically, after reading each statement, participants moved
to the next page, where the statement was no longer visible. Once participants had completed all the measures
and demographic questions, they were thanked and compensated for their participation. The Supplementary
Materials contain the study materials.

Dependent measures and other methodological issues
We measured participants’ attitudes, perceived norms, and behavioral intentions toward the products described
in the statements. The correlations among these variables appear in the Supplementary Materials.

Participants’ attitudes Participants reported their attitudes toward the products with two items (i.e., “My own
attitude toward the product described in the statement would probably be...” and “My own attitude toward buy-
ing the product described in the statement would probably be...”) on a 5-point scale ranging from 1 (Extremely

negative) to 5 (Extremely positive). The average of these two items formed an index of attitudes (r =.95).

Participants’ perceived norms Participants reported their perceived injunctive norms (i.e., “Most people would
probably think that the [product] described in the statement would be...”; “Most people would probably think
that buying the [product] described in the statement would be..”) on a scale from 1 (Extremely negative) to 5
(Extremely positive). We also assessed perceived descriptive norms (i.e., “How likely would most people be to buy
the [product] described in the statement?”) on a scale from 1 (Very unlikely) to 5 (Very likely). The three items
were averaged as an index of perceived norms (a=0.94).

Participants’ behavioral intentions We assessed participants’ behavioral intentions concerning the products
described in the posts using two items, “I intend to buy the product described in the statement,” rated on a
5-point scale from 1 (Strongly disagree) to 5 (Strongly agree) and “How likely would you be to buy the product
described in the statement?” rated on a 5-point scale from 1 (Very unlikely) to 5 (Very likely). The internal con-
sistency was high (r =.91), and we averaged the two items to form an index of behavioral intentions.

Participants’ mental simulation of behavior Participants rated the mental simulation of behavior of each state-
ment using five items, such as: “I could visualize making a decision about the [product];” “This statement al-
lowed me to imagine whether or not I would buy the [product];” “This statement painted a story or situation
clearly in my mind about the [product];” “I could picture myself experiencing what the person described about
the [product];” and “I can imagine myself buying the [product] described in the statement” Responses were
given on a scale from 1 (Strongly disagree) to 5 (Strongly agree). The internal consistency of these items was high
(x=0.86).

Manipulation checks, other measures, and checks for experimental demand effects Participants reported (a)
perceived behavioral content (i.e., “This statement describes specific actions with respect to the [product];” “This

statement describes what this person would like to do or not do with the [product];” “This statement is a clear
behavioral recommendation about the [product].”); (b) perceived attitudinal content (i.e., “This statement de-
scribes specific evaluations with respect to the [product];” and “This statement tells the person’s likes or dis-
likes”); and (c) valence (e.g., This statement opposes or supports the [product]?) on scales from 1 (Strongly
disagree) to 5 (Strongly agree).

We thus checked our manipulations by analyzing these measures. As expected, all statement type conditions
containing behavior (M=3.44, SE = 0.06) were perceived as having greater behavioral content than the two
conditions containing only attitudinal information (M=3.08, SE = 0.06), F(1, 1495.5)=66.47, p <.001,

=0.04. This was true for each condition that included behavior: attitudes and behavior statements (M=3.92,
S}:P 0.08), behavioral recommendation statements (M=3.36, SE = 0.08), behavioral description statements
(M=3.58, SE = 0.08), and behavioral intention statements (M=3.38, SE = 0.08) versus evaluative attitudinal
statements (M =2.88, SE = 0.08) and affective attitudinal statements (M =2.94, SE = 0.08). Also, as expected,
all statement type conditions that included attitudinal content (M=3.51, SE=0.07) were perceived as having
significantly greater attitudinal content than the two conditions that included only behavioral content (M=3.17,
SE=0.06), F(1, 1495.2) =58.09, p <.001, qu: 0.04. This pattern held true for each specific condition containing
attitudinal information: attitudes and behavior statements (M=3.72, SE=0.08), behavioral recommendation
statements (M =3.34, SE=0.08), evaluative attitudinal statements (M =3.50, SE=0.08), and affective attitudinal
statements (M=3.52, SE=0.08), compared to behavioral description statements (M=2.76, SE=0.08) and
behavioral intention statements (M =2.86, SE=0.08). Lastly, participants perceived the information in favor of
a product as more supportive (M =4.18, SE = 0.04) than the information opposing it (M=1.91, SE = 0.04), F(1,
1794.8)=3,027.9, p <.001, n* =0.63.

We also asked participants to report the degree to which they mentally represented the behavior (i.e., “I could
visualize making a decision about the [product];” “The statement about the [product] allowed me to imagine
whether or not I would buy the laptop;” “This statement painted a story or situation clearly in my head about the
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[product];” “I could picture myself living what the person described about the [product];” and “I can imagine
myself buying the [product] described in the statement.” on scales from 1 (Strongly disagree) to 5 (Strongly agree).

We included a funnel debriefing asking participants to report their experience (i.e., “Was there something in
this study that surprised you in any way?”) and their understanding of the study’s goal (i.e., “What do you think
was the hypothesis in this study?”). An analysis of these items indicated that no participant guessed the study
hypothesis, thus ruling out possible demand effects. Participants also completed demographic questions (i.e.,
gender, age, race, education, and whether English was their first language). For detailed information about the
demographic questions, refer to the Supplementary Materials.

Deviations from preregistration
There were no deviations from the preregistration.

Statistical analyses

Following our preregistration, we constructed a mixed-effects model with statement type and statement valence
as two fixed effects with six and two levels, respectively. We also added the participants’ ID (i.e., 1-300), the
product (i.e., bag, car, chocolate, house, laptop, and mug), and the author (i.e., Andy, Felix, Janet, Joshua, Laura,
and Susie) as random factors, and participants’ attitudes, perceived norms, and behavioral intentions as the
dependent measures. We obtained the main and interaction effects by conducting omnibus F-tests. The results
appear in Table 1 and the Supplementary Materials. We used the R packages Ime4*° and emmeans®! for mixed-
effects model analyses and corresponding contrasts, and the lavaan package®” for structural equation modeling.

Study 2

Study 1 compared the influence of combining attitudinal and behavioral information with presenting either
attitudinal or behavioral information alone. Study 2 extended Study 1 in four ways. First, Study 2 presented
all five statements together and created a delay by inserting distractor questions between this presentation and
our dependent measures. Second, although Study 1 showed that behavioral statements were the least impactful
of the three statement types, including a baseline is desirable. Thus, Study 2 included control statements for
comparison with the three types of statements.

Participants and design

We preregistered a target sample of 600 participants for a first wave on Prolific Academic participants and
ended with 604 participants. After observing a directional effect that suggested insufficient statistical power, as
preregistered, we recruited an additional 602 participants. In line with our preregistered criteria, one participant
was excluded, leaving 1,206 participants for the final analyses (576 males, 614 females, 16 others; age: M =41.39
years, SD=13.95; 70.2% White, 11.3% Black, 7.1% Asian, 7.0% Multiracial/ethnic, and 4.4% were categorized as
“Others”). We manipulated five statement types (i.e., behavioral attitude, behavioral recommendation, attitudinal,
behavioral, and control statement) within-subjects, attributing each to a randomly assigned author (i.e., Andy,
Susie, Janet, Felix, and Joshua). Participants were randomized to receive a particular level of statement valence
(positive vs. negative) within a specific statement condition, thus constituting an incomplete design. We fully
randomized the products (i.e., car, chocolate, house, lightbulbs, and show) and the statement author names (i.e.,
Andy, Felix, Janet, Joshua, and Susie). Car and house were higher-value products. In contrast, chocolate, show,
and lightbulbs were lower-value products. All participants provided informed consent. They were paid $2 for
approximately 15 min of participation.

Procedure

We followed the same procedure as in Study 1, except for the inclusion of additional statement types and the post-
delay timing of participants’ responses to the dependent measures. In Study 2, participants read five ostensible
social media message statements, each supposedly from a different author. For example, a positive behavioral
attitude statement was “Susie posts: I liked buying the car” (vs. negative: “I didn't like buying the car”). A positive
behavioral recommendation statement was “Susie posts: I recommended buying the car” (vs. negative: “I didn’t
recommend buying the car”). A positive attitudinal statement was “Susie posts: I liked the car” (vs. negative: “I
didn’t like the car”). A positive behavioral statement was “Susie posts: I bought the car” (vs. negative: “I didn’t
buy the car”). A positive control statement was “Susie posts: The car was red” (vs. negative: “The car wasn’t
red”). We fully randomized the order of the statements (i.e., behavioral attitude, behavioral recommendation,
attitudinal, behavioral, and control statements), the products (i.e., car, chocolate, house, lightbulb, and show),
and the author names (i.e., Andy, Felix, Janet, Joshua, and Susie). Each statement type was presented only once
with either the positive or the negative valence. As in Study 1, each statement was displayed for at least 3 s, with
participants deciding when to advance to the next page.

After reading all five manipulated statements and one filler statement, formatted similarly to the manipulated
statements, participants answered four distractor items unrelated to the targeted products or our main measures
(e.g., “The statements were grammatical”). They then completed measures of attitude, perceived norm, and
behavioral intention for each product. Items were grouped by construct but presented in a randomized order.
Participants were thanked and compensated after completing the dependent measures and demographic
questions. The Supplementary Materials contain the full study materials.

Dependent measures and other methodological issues

As in Study 1, we examined participants’ attitudes, perceived norms, and behavioral intentions concerning the
products as the primary dependent measures. We also measured inferences about the authors’ attitudes and
behaviors.
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Participants’ attitudes Participants reported their attitudes toward the products (i.e., “My own attitude toward
the [product] described in the statement would probably be...”; and “My own attitude toward buying the [prod-
uct] described in the statement would probably be...”) on a 5-point scale ranging from 1 (Extremely negative) to
5 (Extremely positive). The average of these two items formed an index of participants’ attitudes (r =.91).

Participants’ perceived norms Similar as Study 1, we assessed both participants’ perceived injunctive norms
(i.e., “Most people would probably think that the [product] described in the statement would be...”; and “Most
people would probably think that buying the [product]/watching the show described in the statement would
be...”) on a scale from 1 (Extremely negative) to 5 (Extremely positive). We also assessed perceived descriptive
norms (i.e., “How likely would most people be to buy the [product]/watch the show described in the state-
ment?”) on a scale from 1 (Very unlikely) to 5 (Very likely). The three items were averaged as an index of per-
ceived norms («=0.93).

Participants’ behavioral intentions Participants also rated behavioral intentions with the item “How likely
would you be to buy the [product]/watch the show described in the statement?” Responses were provided from
1 (Very unlikely) to 5 (Very likely).

Inferred authors’ attitudes We assessed participants’ inferences about the statement authors’ attitudes toward
the products mentioned by asking, for example: “[Name]’s attitude toward the car is...” and “[Name]’s attitude
toward buying the [product]/watching the show is...” Responses were recorded on a scale from 1 (Extremely
negative) to 5 (Extremely positive). The internal consistency of these items was high (r =.97).

Inferred authors” behaviors Participants reported their inferences about the statement authors’ behaviors by
responding to the item, “How likely would [Name] be to buy the [product]?” Responses were given on a scale
from 1 (Very unlikely) to 5 (Very likely).

Manipulation checks We included three manipulation check measures. The item checking the attitudinal con-
tent of the statement was “The item describes [Name]’s like or dislike” The item checking the behavioral content
of the statement was “The item described a behavior that [Name] does or does not perform.” Each of the two
items was rated on a scale from 1(Not at all) to 5 (Very much so). We also included an item to verify whether
participants perceived the financial values of the products in the statements as intended. Participants responded
to the item, “Buying a [product]/Watching a show can have financial consequences,” on a scale from 1 (Strongly
disagree) to 5 (Strongly agree).

We then analyzed these items as a function of our experimental conditions. Behavioral statements (M =4.22,
SE = 0.06) were perceived as containing the most behavioral content, followed by behavioral attitude statements
(M=3.78, SE = 0.06), behavioral recommendation statements (M=3.32, SE = 0.06), and attitudinal statements
(M=2.39, SE = 0.06), with control statements perceived as having the least behavioral content (M=1.66, SE
= 0.06). Pairwise comparisons revealed that all statements differed in perceived behavioral content from each
other (ps < 0.001).

Meanwhile, attitudinal statements (M =4.53, SE = 0.04) were perceived as containing the most attitudinal
content, followed by behavioral attitude statements (M =4.40, SE = 0.04), behavioral reccommendation statements
(M=3.70, SE = 0.04), and behavioral statements (M=2.15, SE = 0.04), with control statements perceived as
containing the least attitudinal content (M=1.74, SE = 0.04). Pairwise comparisons again revealed that each
statement differed from the others in perceived attitudinal content (ps < 0.01).

Also, we found that products manipulated as having higher financial value (M =4.83, SE = 0.23) were perceived
as having significantly greater financial consequences than those manipulated as having lower financial value
(M=2.43,SE =0.19), F(1, 3.00) =64.35, p =.004. Overall, all manipulations worked as intended.

Deviation from preregistration

We preregistered analyses of mediators related to the financial value of the products, referred to as “Value” in
the preregistration. These included four measures of the effort and thought required for each decision, as well as
self-image consequences, and whether people only buy the products they like. However, these measures serve
as a check on our manipulation and thus received no further attention; interested readers can find them in the
Supplementary Materials. Also, Study 2 included a measure of inferred post-behavior evaluation, which largely
overlapped with inferred behavior and is thus reported in the Supplementary Materials.

Statistical analyses

To test our hypotheses, we constructed a mixed-effects model that included statement type (i.e., attitudinal vs.
behavioral vs. control vs. control statements), statement valence (i.e., positive vs. negative), and financial value
(higher vs. lower). Table 2 presents the omnibus effects and the contrasts for the positive and negative levels of
statement valence across the board and for each level of financial value. The table also compares the impact of
the statement valence across the higher- and lower-value panels, which represent differences in the difference
between positive and negative statement valence, subtracting that difference in the lower-value condition from
the difference in the higher-value condition. Similar to Study 1, we used the R packages lme4, and emmeans for
the analyses®%3133,

Meta-analysis of Studies 1 and 2
Studies 1 and 2 found that attitudinal statements had a significantly stronger impact than behavioral statements
on recipients’ attitudes, perceived norms, and behavioral intentions. However, the relative impact between
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attitudinal statements and combined attitudinal-behavioral statements, especially behavioral recommendation
statements, was not always consistent. Therefore, we conducted a meta-analysis to examine the relative impact
of attitudinal, behavioral, and combined attitudinal-behavioral statements on recipients’ attitudes, perceived
norms, and behavioral intentions.

Internal meta-analysis

We conducted an internal meta-analysis to examine the relative impact of attitudinal, behavioral, and combined
attitudinal-behavioral statements and to test whether financial value moderated the impact of attitudinal versus
behavioral statements. To achieve these objectives, we calculated the standardized mean difference (Cohen’s
d) for recipients’ attitudes, perceived norms, and behavioral intentions across each statement type and valence
condition using the means, standard deviations, and sample sizes from Studies 1 and 2. Following standard
meta-analytic conventions, we applied Hedges and Olkin’s** correction factor to all effect sizes to adjust for
small-sample bias. Accordingly, all effect size estimates reported in our results are expressed as Hedges’ g.

We adopted a Bayesian network meta-analysis using a fixed-effects model, as Studies 1 and 2 were highly
comparable in multiple aspects (e.g., experimental design, procedure, participant population, and measurement
methods), and our goal was to estimate their overall pooled effect. We set attitudinal information as the reference
group, as its effect size appeared to fall between behavioral information and combined attitudinal-behavioral

information. All analyses were conducted using the R package, multinma®.

Averaging statement types

We compared the relative impact of attitudinal, behavioral, and combined attitudinal-behavioral statements on
participants’ attitudes, perceived norms, and behavioral intentions. Thus, we averaged across subtypes within
each category. Specifically, in Study 1, we averaged the two types of attitudinal statements (affective and evaluative
attitudinal statements) and the two types of behavioral statements (behavioral description and behavioral
intention statements). We also averaged the two kinds of combined attitudinal-behavioral statements (attitudes
and behavior statements and behavioral recommendation statements) in Study 1 and the two types of combined
attitudinal-behavioral statements (behavioral attitude statements and behavioral recommendation statements)
in Study 2. Since the direction of the effect differs for positive and negative statements, requiring reverse coding,
and we tested our effects across financial-value levels, we coded each effect size separately by statement valence
(positive vs. negative) and financial value (higher vs. lower). Thus, the two studies generated 24 effect sizes for
each dependent variable (i.e., participants’ attitudes, perceived norms, and behavioral intentions), resulting from
the combinations of 2 studies x 2 statement valence conditions x 2 financial value conditions x 3 dependent
measures.

Moderation analysis by financial value

One goal of this meta-analysis was to examine whether financial value moderates the impact of attitudinal versus
behavioral statements. Specifically, we conducted a moderation analysis using Bayesian network meta-regression
with a fixed-effects model. The network meta-regression analyses examined the moderating effect of financial
value (higher vs. lower) on the relative impact of combined attitudinal and behavioral statements, attitudinal
statements, and behavioral statements, using attitudinal statements as the reference, on participants’ attitudes,
perceived norms, and behavioral intentions.

Data availability
All data relevant to the studies are reported in the article or the Supplementary Materials. The data and R scripts
are available online at: https://osf.io/at3cn/overview?view_only=f8c7a76df3d946e29311feb6dec002c6.
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