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Abstract

This article aims to unravel the dynamics of social influence by
examining the processes that occur when one person is the target of
another’s influence. We hypothesized that these processes are part of
a feedback loop system in an individual. This loop involves the
situation (input), a goal state (reference), a comparator, a selection
mechanism, a feedback predictor, and an action (output). Each
element can become the target of social influence, and different types
of social influence can be classified and explained by how these
elements are targeted. For instance, attempting to persuade another
person with strong arguments targets the goal state of the affected
individual, while obedience targets the selection mechanism, and
violence targets the action. In summary, this article aims to
categorize, order, and explain phenomena in social influence research
using a feedback loop framework focusing on the influenced
individual.
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Introduction

Individuals often employ a variety of tactics in everyday life to exert influence over others (Aicllo er al., 2018;
Higgins et al., 2003). For example, people may offer incentives such as gifts to persuade colleagues to assist with a
challenging task, use rewards to encourage children to behave appropriately or present compelling arguments to convince
academic peers of the validity of their theories. These tactics have been thoroughly investigated, and social influence is
one of social psychology’s most extensively investigated research domains (Harkins er al., 2017). The present article
seeks to provide a fresh perspective on social influence by examining the potential goals of an influencer toward an
influenced target. Specifically, social influence means producing a particular effect in another individual, whether it is a
thought, emotion, decision, or behavior (Moussaid ez al., 2013). Our perspective will focus more on the effects of social
influence on an individual’s behavioral control system rather than their perceptual system.

We build on cybernetic models of behavioral regulation, that is, models that are designed to understand or regulate
dynamic processes in complex systems (Leonard er al., 2021), focusing on the fundamental elements that comprise
these models. Cybernetic models illustrate a closed system that regulates itself using a feedback loop. Social influence can
target elements in cybernetic models, representing different forms of social influence.

We propose a framework that identifies beneficial and detrimental manipulation tactics in everyday life, contributing to a
broader understanding of social influence. While previous research has identified different strategies of social influence
(Bruins, 1999; Higgins et al., 2003), our approach exceeds existing approaches by categorizing these strategies according
to distinct entrance gates to the internal feedback loop. Thereby, the proposed framework helps to develop a precise
description of where and how different kinds of social influence affect another person’s internal feedback loop.

Our framework helps establishing a theoretical connection between cybernetic control models and other feedback
regulation models, such as reinforcement learning (i.e., learning the optimal behavior in an environment to obtain
maximum reward through observations of how choices are influenced by past decisions and rewards; Sutton & Barto,
1998). By combining these models in the future, researchers might be able to identify interactions that enhance our
understanding and prediction of social influence. For example, combining our proposed model with reinforcement
learning can help determine which social influence mechanisms are advantageous and crucial in social interactions.

Feedback loops and feedback control

A feedback loop is a unit of cybernetic control consisting of four elements in a particular organization: input, reference,
comparator, and output (Carver & Scheier, 2000b). Input is often described as the is-state, while reference can be framed
as a goal or ought-state. The comparator is a core component that detects the distance to the desired outcome (is-ought
discrepancy), and the output refers to the actual behavior. Two types of feedback loops can be differentiated: one that aims
to reduce discrepancies between the status quo and a goal (approach) and another that aims to increase discrepancies
toward a particular anti-goal (avoidance). Thus, any social influence on another individual will either act through an
approach or avoidance feedback loop. The cybernetic feedback model has been associated with the self-regulation of
behavior, attention, and affect (Carver, 2004; Carver & Scheier, 1981, 2000a). Different approaches have shown that
social influence is related to emotional processes (Fischer er al., 2003), visual attention (Frick er al., 2018), and self-
regulation (vanDellen & Hoyle, 2010), thereby providing a connection between social influence and feedback loop
models.

We believe that the cybernetic model is applicable to social interactions and understanding the self-regulation of
behavior, attention, and affect in an actor. Moreover, exploring these processes in a target being influenced by an
influencer is beneficial to understand interpersonal communication, improve leadership effectiveness, or to develop
effective behavior interventions. Our approach is a potential step towards establishing a stronger connection between
research on cybernetic action control, general action control theories, and the social influence literature.

In social interactions, actions elicit responses from others, leading to the possibility of feedback control where the actions
of two or more parties influence each other. Feedback control in social interactions refers to the repeated process by which
aperson’s activities elicit reactions, generating a dynamic loop that determines subsequent behavior. This system requires
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constant adjustments depending on feedback and determines the continuing dynamics of interpersonal interactions.
Classical frameworks have already investigated the translation of cybernetic regulatory principles into social phenomena
(von Bertalanfty, 1950; Wiener, 1949), providing insight into complex behavioral patterns, such as economic exchange
and political negotiation (McClelland & Fararo, 2006; Robinson, 2007). Jiger e al. (2015) have illustrated how the
cybernetic feedback model applies to negotiation situations, where self-regulation functions as a feedback loop for goal
orientation and identifies central challenges in negotiation processes. To address these challenges, specific self-regulation
strategies were developed based on the individual components of the cybernetic feedback model.

Similar control systems were involved in controlling the behavior of social interaction partners. Motor movements
(e.g., waving one’s hand) can be equated with communicative signals to other people (Wolpert er al., 2003). The
principles governing social behavior, such as communication that influences our social world, also apply to motor
behavior that impacts our physical environment. In each interaction, the actor generates motor commands based on
predictions regarding the target’s potential reaction to the commands (e.g., raising one’s hand to ask for the waiter). The
perceived target behavior is then compared with the predicted reaction, closing the loop of social interaction. Addition-
ally, an individual might respond to the same input with many different patterns. For example, raising a hand in a lecture
might indicate a question or stretching owing to tiredness. The professor’s response will depend on their interpretation of
this social cue, either asking the student for their question or ignoring the signal altogether. Therefore, the interpretation of
social signals may be ambiguous, and there is often a delay between the action and the intended reaction. This feedback
loop demands a different approach than interactions with non-human physical objects, which are less likely to deviate
from predictable behavior to the same degree.

Depending on the influencers’ objective, they can adapt their social behavior to reduce the discrepancy between the
current and desired states. Feedback control theories have previously been applied to explain influencers’ behavior (Diel
et al., 2021; Mansell, 2020; Sadiq ef al., 2021). We aim to extend this approach by using feedback control theories
to explain the target’s (i.e., affected person) behavior. Accordingly, we want to examine the effects of the change in the
feedback loop processes from the target’s perspective. Specifically, we seek to understand how and why certain aspects in
the target’s feedback loop, which might not be overt, can be effectively influenced to achieve a desired outcome.

Social influence

Social influence research has a long tradition, with the concept frequently discussed regarding social power (McDonald &
Crandall, 2015; Raven, 1964; Turner, 1991). In its early stages, power was defined mathematically as the maximum
possible force “Person A” could induce on “Person B,” divided by B’s maximum resistance (Lewin, 1941). Later,
“influence” was defined as a force that an agent uses to alter the target’s behavior, opinions, attitudes, goals, needs, and
values (French & Raven, 1959). In their framework, French and Raven (1959) primarily differentiated between various
types of exerting power, which will not be detailed here. Like influence, social power has often been defined as the ability
to control or influence another’s thoughts, behavior, or feelings in a meaningful way (Fiske, 1993; Thibaut & Kelley,
1959; Vescio et al., 2003). In this line, more recent research on social power indicates that power might consist of two
subcomponents, namely personal control and influence over others (e.g., Lammers ez al., 2016; Van Dijke & Poppe,
2006). The terminologies of “power” and “influence” are sometimes used interchangeably. French and Raven (1959)
attempted to resolve this by defining influence as “kinetic power, just as power is potential influence” (p. 152), thereby
distinguishing between potential and actual demonstrations of power.

It is important to note that not all social influences involve power. This article focuses on influence, defined as “attempts
to affect or change other people” (Levi & Askay, 2015, p. 128). Building on previous models, Raven (1992) shifted the
focus from power subtypes to interpersonal influence, where agents are rational decision-makers who weigh the costs and
benefits of their attempts to influence targets. This approach acknowledges that targets’ internal processes may adapt to
agents’ attempts to influence them.

Combining feedback loops and social influence

From a feedback loop perspective, extending the potential locus of influence may allow for a fresh perspective on human
social interaction. Hence, we aimed to differentiate between different forms of social influence using the feedback loop
perspective of the target of influence. Within this framework, there are various ways in which an external social agent can
target elements of the feedback loop system of the target to achieve a desired outcome.

In adapting the cybernetic feedback model to social influence, we have slightly modified these terms coined by Carver
and Scheier (2000b) to better suit our purposes. We refer to the reference value as a goal state as it represents the desired
outcome of a sequence of actions. In our case, the input is described as the present social situation. During social
influence situations, individuals learn from feedback received from the situation and make predictions about their own
success, which we refer to as feedback prediction. This process affects the comparator/reference, just like the goal state
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Figure 1. Five entrance gates (a-e) to manipulate the feedback loop in social interactions. The + sign reflects the
“comparator” and indicates that a possible discrepancy can be either positive or negative.

and situation. In between these stages, we have included action selection and execution, which operationalize the output
function and achieve the desired goal, thereby modifying the classical feedback model for social influence. Our
adaptation of the cybernetic feedback model for social influence is supported by previous research in social psychology,
which has highlighted the importance of social norms, expectations, and feedback in shaping behavior (Cialdini &
Goldstein, 2004; McDonald & Crandall, 2015; Wood, 2000), thereby providing a basis for understanding the processes
involved in social influence. Importantly, some examples of influence aim to target an approach feedback loop in the
target, while others address an avoidance loop (Carver & Scheier, 2000b). These two types of loops are conceptually
linked to promotion and prevention focused on the target (Higgins, 1998, 1999).

We propose a model comprising five key elements to access the internal feedback loop of a target, as illustrated in
Figure 1. These elements are explained through the example of two roommates negotiating over the division of a shared
television. The influencer uses the elements to manipulate the target’s internal goal state, situation, action selection,
feedback prediction, and behavior.

Imagine two people—an influencer and a target—arguing about the division of a currently shared television. Let us
consider a situation where the influencer wants to buy a brand-new television for him- or herself. The influencer may try
to increase the value of the currently shared object and negotiate a deal to “sell” the shared television to the target to
receive some money, by manipulating the rarget’s goal state (a), that is ‘owning the shared TV’ in this example. In this
situation, the influencer persuades the target to understand that the goal (i.e., the shared television) is a worthwhile
undertaking with advantages over other goal-like items. Alternatively, the influencer may want to keep the shared
television and try to devalue it (the goal) to get the target to buy a new one. In this situation, the influencer might persuade
the target that the goal is not worthwhile. Both strategies directly manipulate the farget’s internal goal state or reference;
in these examples, the influencer tries to amplify or attenuate the attractiveness of the goal for the rarget by either
increasing or decreasing the value attributed to the goal and thus changing the desirability of the goal state. Hence, the
amplification, attenuation, implementation, and elimination of a goal state may be relevant principal target strategies.

To manipulate the situation (b), the influencer can encourage the target to withdraw or to act. For example, the influencer
could give the farget a cheap TV as a gift to eliminate the discrepancy between not having a TV and wanting one, or
remove the TV from the farget’s access to increase the target’s desire for it. When the situation is manipulated, the
comparator (which reflects the difference between the goal state, the current situation, and feedback prediction) can guide
the farget’s action selection.

When there is a misalignment between the farget’s goal and their current situation, action selection (c) becomes
important. The influencer can advise the farget to encourage or discourage certain actions. For example, if influencers
want to support the farget’s goal pursuit, they can emphasize how difficult it would be to find a new one instead. On the
other hand, if influencers want to discourage the rarget from achieving their goal, influencers can also suggest alternative
actions to be selected, for example that the target buys a new TV. Depending on their interests, the influencers may
suggest actions that increase or decrease the likelihood of the farget achieving a goal about which they compete, including
suggesting dubious alternatives.

Influencing the target’s feedback prediction (d) mechanism might motivate or discourage them by enhancing or
lessening their expectations of achieving the goal. For example, the influencer could say, “I will make it very difficult for
you to get this TV!” or “Why bother buying a new TV when you can have this one easily?”. Hence, the action might be
encouraged or hindered by manipulating expectations; in particular, lowering the farget’s expectations of success might
result in frustration and disappointment, leading them to discontinue potential further efforts. Accordingly, feedback
prediction mainly refers to the likelihood of reaching the desired goal state when selecting a certain action.
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Lastly, during the action phase (e), the influencer can directly change the target’s behavior by making it easier or harder to
perform certain actions. For instance, influencers might see the target packing up the TV and then remove it themselves
from the house before the target can complete the action. In some cases, violent or deceptive methods may be used, such as
physically stopping someone from running away, not paying a previously negotiated price because no contract was
signed, or “accidentally” breaking the TV.

To illustrate our theoretical views and contribution to the literature, we provide specific examples of negotiation,
social norms and sanctions, compliance, advertisement, and nudging in the following subsections. Thereby, we show
how our feedback framework can be used to distinguish and understand the different forms of social influence. Prior
to an in-depth exploration of each component within our proposed framework in detail, we want to clarify that our
discussion emphasizes the predominant influence on individual components. This focus does not mean that influencing
one component has no effect on other components. For instance, influencing the target’s action selection could also affect
the goal state or situation. This interplay among components underscores the complexity of social influence, suggesting
that interventions on one component may cascade into multifaceted consequences. However, our primary goal is to delve
into the fundamental elements of influencing another person’ internal feedback loop. Developing an understanding of
how to influence only one particular aspect while excluding the influence of another aspect can be crucial for a more
detailed perspective on social influence.

Social influence towards the goal state

To clarify how influence works, we outline the conceptual differences between persuasion and manipulation (see, e.g.,
Gass & Seiter, 2022); then, we explore how changes in the farget can be achieved through persuasion and how this relates
to the target’s goal state. A differentiation between persuasion and manipulation is necessary since persuaders usually
have transparent intentions and are open about their goals, whereas manipulators may hide their true intentions, using
tactics that intentionally mislead or deceive others. Yet, both kinds of influence may be directed towards the target’s goal
state.

Influence through persuasion can affect the goal state of the target even before the target takes any action. For influence
directed toward achieving a particular goal, especially through communication and reasoning, the term “persuasion” is
the most fitting descriptor. We do not aim at conceptualizing persuasion as a sub-facet of influence; rather, we use
persuasion as a specific type of influence with a focus on communication and achieving a defined goal state. Falk and
Scholz (2018) defined persuasion as changes in the preferences or behavior of recipients of information that conform to
the active attempts of a communicator to promote such changes. According to the elaboration likelihood model (ELM;
Petty & Cacioppo, 1986), a dualistic process accounts for attitude changes, which is relevant to changing goal states. The
central route comprises a deliberate argumentation that requires a high degree of message elaboration to elicit a change in
one’s attitudes and beliefs. Message elaboration refers to the extent to which individuals actively process information
contained in a message. Thus, it involves the cognitive effort and depth of thinking invested in understanding and
evaluating a message. In contrast, when a person lacks the ability or motivation to process a message in-depth, they may
rely on the peripheral route, which means that peripheral cues or superficial aspects of the message rather than engaging in
elaborate cognitive processing. These peripheral cues could be the influencer’s attractiveness or level of knowledge,
which could lead to increased credibility. Taken together, we argue that persuasion as conceptualized here changes
attitudes which in consequence will affect the choice of goal states of a target.

In addition to the influenced target route, the self-regulatory focus of the target is critical to determining the most effective
manner of persuasion (Aaker & Lee, 2001). Individuals with an independent self-view (i.e., a self-regulatory focus on
promotion) prefer a persuasion focusing on approach motivation (Aaker & Lee, 2001). In contrast, those with an
interdependent self-view (i.e., a self-regulatory focus on prevention) prefer a persuasion that focuses on avoidance (Aaker
& Lee, 2001). Matching the persuasion/benefit of the interaction partner with the self-regulatory focus of the target leads
to more effective persuasion (Pentina & Taylor, 2013).

Aaker and Lee (2001) demonstrated these propositions through experiments, calling this mechanism a “central proces-
sing route to persuasion.” Although the authors did not apply a cybernetic view to their study, this perspective might be
quite close to persuasion research. Their persuasive approach is characterized by its impact on the goal state or reference
value, which constitutes the central mechanism in a cybernetic feedback model. Therefore, the persuasive approach aligns
with the mechanism proposed by the cybernetic feedback model. Approach and avoidance motivation implicate the
concepts of approach and avoidance goals (e.g., Carver and Scheier, 2000b), which have conceptual overlap with
promotion and prevention focus, respectively. The necessity to match these to personal preferences of the target are well
in line with the idea that this kind of persuasion is directed towards target’s goal states.
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Related empirical evidence indicates that negative framing of information in a prevention-focused context is more
effective in persuading individuals than positive framing, and vice versa for promotion-focused contexts (Holler er al.,
2008; Spiegel et al., 2004). For instance, Holler and colleagues provided a negative framing of insufficient tax provision,
stating that “the health care system could not be maintained, and in case of illness outdated methods would be used”
(Holler er al., 2008 p. 7). They found that individuals with a prevention focus were more tax compliant when presented
with information emphasizing potential danger, and vice versa. Our framework aligns with the idea that persuasion is
most effective when it matches the goal category, hence promotion or prevention domains.

Our proposed model suggests that persuasion can be most effective when transforming goals into action plans. This
occurs when the goal is roughly defined, and the person considers the steps needed to achieve it. Manipulating goals
can involve implementing a new goal or modifying an existing one, such as amplifying, attenuating, or eliminating it.
To illustrate these differences, we additionally give the following examples.

Asch (1940) argued that the primary process in influence is not to change the attitude toward but the meaning of the object.
Thus, changing the object’s meaning can lead to changes in implicit valuation, cognitive goal structures, attitudes, and
behavior. Persuading individuals to frame desired goals can be an effective strategy for influencing subsequent action
selection. However, framing requires the individual to have relevant knowledge about the object (Nelson er al., 1997).
Framing can amplify or attenuate existing goals and their evaluation toward a specific direction using existing knowledge
structures and potentially related long-term goals. Examples of this include emphasizing the emotional value of an object
(e.g., highlighting the potential for promoting social gatherings like watching sports events with friends or romantic
movies with a partner) or related long-term goals (e.g., emphasizing the potential of saving money if the target keeps the
TV compared with buying a new one).

Haddock er al. (2008) discovered that matching persuasive messages’ cognitive or affective content with an individual’s
initial attitude has a greater impact on goal persuasion than mismatched messages. Cognitive-oriented individuals are
more susceptible to cognitive appeals, while affect-oriented individuals are more likely to be persuaded by affective
appeals (Petty e al., 2009). For promotion-focused individuals, gain-framed messages are more persuasive, while loss-
framed messages are more effective for prevention-focused individuals (Cesario & Higgins, 2008; Lee & Aaker, 2004).
Matching the message frame with regulatory focus results in greater fluency and influence (Cesario & Higgins, 2008; Lee
& Aaker, 2004).

Evidence from consumer research suggests that the way goals are framed affects persuasion significantly (Min e al.,
2013; Poels & Dewitte, 2008). For example, framing goals as pursuing intrinsic rather than extrinsic objectives can lead to
more desirable outcomes and higher engagement (Vansteenkiste ez al., 2004). Therefore, framing intrinsic motivation,
promotion focus, or matching initial attitudes can provide an effective surface for persuasion. This can be applied to the
influencer in our example who tries to convince the farget that watching TV does not align with their internal life goals
(e.g., watching TV is a waste of time).

In persuasion, the fit between self-regulatory orientations (prevention and promotion) and comparative valence is crucial
as persuasion is most effective when promotion-focused individuals are influenced by a positive comparative valence; the
opposite is true of prevention-focused individuals (Chang & Chou, 2008). This means that if the influencer aims to
convince the target that the goal is unattractive, it will work best if the target is prevention-focused. Conversely, if the
influencer wants to persuade the farget to believe the goal is worth pursuing, this would work best if the farger was
promotion-focused. The influencer can attempt to amplify or attenuate a goal state within the target by downplaying or
exaggerating its value, respectively.

A manipulator can influence goals to trigger conformity (e.g., the social goal to give group-conform responses), as shown
by an experiment in which people estimated the movement of a dot of light (Sherif, 1936). The individual assessments
differed when people were alone versus in a group, suggesting that external factors can influence internal regulation.
Social context can implement or amplify social goals in the manipulated person, such as maintaining social relationships
or gaining recognition. Social influence is based on normative and informational influence (Deutsch & Gerard, 1955;
Legros & Cislaghi, 2020); normative influence aims to conform to expectations, while informational influence aims to
reduce uncertainty. Influencers can address both types of conformity and even influence internal goals. Conformity can
regulate persuasive processes and affect other levels of the feedback loop, such as restricting or postponing the selection
of actions.

Social influence on the subjective situation
To impact a situation, individuals need to be aware of the situation and how to influence it. In our shared television
example, the influencer’s belief in their ability to win the argument can affect the outcome. For example, if the influencer
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is the property owner, they could change the situation by declaring the TV as part of the apartment inventory, altering the
legality of the negotiation. This action could make the zarger rethink their financial situation and potentially withdraw
from the negotiation, reducing the risk of a physical conflict (von Hippel & Trivers, 2011).

Another example of how influence affects the situation is that people are likelier to litter in a polluted environment than in
aclean one (Cialdini e al., 1990). However, confederate littering in both environments had contrasting effects: it led to an
increase in littering in the polluted environment but a decrease in the clean one. This indicates that situational cues can
influence behavior. In the roommate example, as suggested above the influencer could give the target a cheap TV as a
gift, or remove the TV from the farget’s access and thus changing the situational context. Alternatively, the influencer
could manipulate the negotiation situation by choosing a location that gives them an advantage. Let us say the influencer
is good at gambling at which the target is not good and makes the goal part of a stake, compromising the target,
who might feel uncomfortable in the desired scenario. Such an influence changes the current and subjective situation of
the target, resulting in subsequent consequences in the feedback loop. The discrepancy between the goal state and the
situation (i.e., the goal is not yet in the target’s possession) becomes amplified. The reason for this amplification is not the
absolute difference between the goal and situation, as the goal remains unchanged and is still not in the farget’s
possession; instead, the target may be less capable of demonstrating behavior that could successfully lead to the goal. This
ultimately means that the feedback prediction or success probability is lowered. Consequently, a larger discrepancy is
created in the comparator.

Social comparison is an adjacent concept that alters the perception of a situation instead of the facts. Social comparison
involves comparing oneself to others, which can influence how individuals perceive their own circumstances. Hence, the
influencer’s actions may stimulate the target making either upward or downward social comparisons. Upward compar-
isons aim to increase achievement, while downward comparisons aim to increase subjective well-being (Diel er al., 2021;
Wheeler, 1966; Wills, 1981). Accordingly, the farget may perceive the situation differently when making either of these
two kinds of comparisons. In influencing the television negotiation, the influencer might point to newer and better TV
models if the intention is to keep the shared TV if the intention is to sell it, the reference may be to older TV models or the
benefits of the shared TV.

The specific reason for influencing a situation is often aimed at subsequently affecting the different mechanisms of the
cybernetic feedback model. According to the mechanism of upward and downward comparison, an influence on the
perceived state may provoke a discrepancy in the comparator of the feedback loop or obscure an existing one.
Furthermore, it is possible to influence the situation to increase the basic physical distance between the goal and the
target. Another reason for influencing might be to decrease action opportunities and, thus, influence action selection. In
both cases, the performance of a successful action by the farget becomes increasingly difficult, indicating that influence
decreases the probability of success, affecting feedback prediction.

Social influence on action selection

Persuasion can alter the internal feedback loop of others during action selection. While the concept of persuasion is widely
studied in social psychology, we will only discuss a relevant aspect of persuasion in our article—our interpretation of
persuasion based on the feedback framework and its impact on the feedback loop. Itis difficult to isolate persuasion solely
aimed at action selection versus goal structures, such as an individual’s basic preferences. However, differentiating
between the two types of persuasion could aid in understanding the persuasion mechanism. We aim to provide a
systematic persuasion approach based on the feedback loop’s affected aspects. In terms of the direct influence on action
selection influencers may promote and prevent certain actions of the target by advising and coaching the target and by
directly suggesting to select a specific action as compared to another one.

When doing this, matching the argument in the influencer’s statement to the function underlying the rarget’s attitudes is
an important aspect of persuasion (Lavine & Snyder, 1996). People have different attitude functions for various issues,
and not all are equally receptive to persuasion. Knowing the target’s attitude functions helps the influencer evaluate
the effectiveness of their persuasive attempts, and using convincing arguments instead of weak ones is crucial for
successful persuasion (Petty & Wegener, 1998) when suggesting the target to favor one action option as compared
to others. Persuasive messages targeting important attitude functions are processed carefully and are less influential
(Marsh et al., 1997). Several factors contribute to the success or failure of persuasive attempts aimed at action selection
and influencing the internal feedback loop of the rarget.

Chambon and Haggard (2012) proposed a model on the prospect aspect of agency, suggesting that early signals reflecting

action selection contribute to a sense of control. A positive sense of agency helps individuals adjust to a dynamic
environment and direct their behavior toward a goal (Elsner & Hommel, 2001; Hommel & Elsner, 2009; Ren et al., 2023).
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Thus, itis useful to reinforce prioritized actions that lead to control over the environment (Redgrave ez al., 2008; Redgrave
& Gurney, 2006). It is challenging to influence directly at this stage. However, an external source might be able to
manipulate the internal feedback loop; arguments previously expressed by others before action selection may come to
mind at this stage. Accordingly, arguments in favor of an action option should promote the prospect of agency and an
expected high sense of control.

In contrast, to make some action options less likely, the opposite would be promising, namely a reduction in the expected
agency and sense of control. In the context of the shared TV example, imagine that the influencer wants to donate the TV
to charity, but the rarget’s goal state would be to keep it. If the influencer posts about giving it to charity on social media,
knowing the target will see it, it could lead to the target withdrawing their own action plan to get the TV since they might
feel unable to oppose such a socially desirable action option. In this case, the influencer would have promoted an
alternative course of action by raising doubts in the zarger about their own potential action. The action selection in the
target may thus result in withdrawing from keeping the TV and the decision to let it go. This influence strategy is based on
the target’s re-evaluation processes and could be successful for the influencer.

Another way to influence action selection is through obedience (Caspar e al., 2021). Milgram’s (1963) experiments
demonstrated how people comply with commands despite potentially harming others. In these experiments, a fictional
authority-subordinate relationship was established to create a goal state that required a predetermined action (i.e.,
administering electrical shocks to an unseen receiver). Later research replicated these findings, showing the importance of
predetermined action selection as a potential influence strategy (Slater ez al., 2006). The use of electric shocks as a means
of social influence highlights the complexity of social influence and the need for a nuanced understanding of the
underlying processes. For instance, the experiment could also influence the goal state, as using electric shocks for
education may differ depending on one’s moral objections.

According to Stayton er al. (1971), humans are receptive to social influence through external signals rather than
internalized control. This suggests that humans are prepared to obey verbal instructions. The foot-in-the-door technique
(Freedman & Fraser, 1966) is an example of compliance without the involvement of an authority figure. This technique
initially makes a small request, followed by a larger related request. The strategy is successful where the compliance rate
is higher for those who received the original request than those who did not (Freedman & Fraser, 1966).

The influence of an influencer on the target’s action selection can be affected by various factors, such as the influencer’s
perceived reputation and trustworthiness. If the target perceives the influencer as highly reputable and trustworthy
(Haslam et al., 2014; Hollander & Turowetz, 2017), they may be more likely to obey or comply with the influencer’s
advice. This is true, even if the advice does not necessarily align with the farget’s intuitive approach to achieving their
goals.

In our shared TV example, the influencer might suggest a specific action that is purposeful but may not align with the
target’s initial preferences. However, this tactic is more likely to be effective if the influencer is perceived as highly
reputable and trustworthy, which may lead the farget to comply. Depending on the influencer’s goal, they may suggest
actions that increase or decrease the probability of the farget achieving their goals. For instance, an influencer may
suggest dubious action alternatives to compromise the farget’s success rate or portray an authority that the rarget should
obey, especially if the influencer appears to have more experience or technical knowledge.

Other social manipulation tactics, such as coercion, hardball, or silent treatment (see Buss, 1992), also fall under this
category. These tactics use strong aversive motivational tools to push a particular action selection in the target. However,
this article does not address these tactics in more detail. Another potential approach to influence action selection is
nudging, which uses positive reinforcement and indirect suggestions to encourage a particular behavior or decision
without restricting the individual’s freedom of choice (Sunstein, 2014).

In summary, the effectiveness of an influencer’s strategy in influencing the target’s action selection depends on various
factors, including the influencer’s perceived reputation and trustworthiness, their interests, and the type of approach
they use.

Social influence on behavior while acting

The influence on actual behaviors is particularly challenging to isolate in the proposed cybernetic feedback model.
In this article, we tried to address attentional, perceptive, or cognitive manipulations in the stages preceding entering
a feedback loop. Hence, we refer to physically-induced manipulation when discussing behavior in this subsection. This
subsection comprises influences closely linked to behavioral change, such as violent or deceptive action redirections
(e.g., pretending to be a courier for someone before delivering completely different information).
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However, most social influence research concerns social norms and subtle psychological processes (Cialdini &
Goldstein, 2004). Thereby, descriptive norms refer to the behavior of relevant others (e.g., peers, family, society) and
provide a socially determined standard for effective behavior (i.e., what individuals typically do), while injunctive norms
refer to appeals about what other members of society approve or disapprove of. Descriptive norms, for instance, can be
sufficient to alter an individual’s behavior through exposure to peer groups (Cullum ez al., 2010; Goldstein ez al., 2008).
The social influence induced by social norms can alter the internal feedback loop regarding action selection but also
action itself. Specifically, exposure to peer groups’ behavior can prime and make a selected action more salient (Do e7 al.,
2022) or the mere adaption of an action more likely (Albert e7 al., 2013). In contrast, the ability to deduce intentions from
peers’ behavior can lead to the formation of goals (for a review on peer influence in energy consumption behavior, see
Wolske et al., 2020). Another interesting aspect in this context, which is not discussed in detail here, is the identity-based
group influence as discussed in a recent review (Spears, 2021).

In addition, actively promoting and enforcing social norms can alter the future behavior of others. For example, people
may ostracize norm-deviant behavior to strengthen their position in a group (Willer ez al., 2009). This directly affects the
punished person and indirectly influences others through previously mentioned mechanisms. The punishment may
implement an avoidance goal, influence action selection by favoring active avoidance choices and alter feedback
prediction by reducing the expected success of behavior opposing the influencer.

The distinction between physically-induced manipulations and social influence research is important in understanding
the various mechanisms of social influence. While physically-induced manipulations are the focus of this opinion piece in
the current section, social norms and influence processes are important to altering related feedback loop behavior. By
understanding these mechanisms, we can gain insight into how behavior can be altered in feedback loops, both directly
and indirectly.

Social influence on feedback prediction

In reinforcement learning theories, feedback prediction is the predicted reward value of performing an action. Our brains
utilize these values to adapt behavior by biasing action selection towards instrumental actions with the highest predicted
reward value (Redgrave er al., 1999; Sosa & Giocomo, 2021). In the broader sense of value based on expectancy models,
feedback prediction optimizes goal pursuit and combines reward value and the probability of success. Those behavioral
actions that are instrumental to achieving goals with higher predicted outcome values are chosen more often (Samejima
etal.,2005) and more rapidly (Brown & Bowman, 1995) than those with lower values. Furthermore, the reward system is
also known to prefer actions and goals that implicate actual (Bednark & Franz, 2014; Behne e al., 2008) versus potential
(Leotti & Delgado, 2011; Tricomi et al., 2004) control over the environment.

In our proposed model, the target’s internal feedback loop can be altered by manipulating their subjective probability of
success; it can be increased to stimulate or motivate action or reduced to discourage it. As mentioned (see “social
influence on the subjective situation”), manipulating the situation may often be a valid pathway to influence feedback
prediction.

In some cases, the influencer may use deception to instill a false belief in the targer’s mind to reach their goal. We use
deception as a functional strategy to achieve goals in a social interaction by influencing others in their feedback prediction
process. The central aim is to alter the target’s success predictions, either by exaggerating them to promote success or
abridging them to discourage it. We will not delve into the consequences of falsehoods or affective aspects that may arise
when deception is detected, as we focus on the framework for entering a feedback loop.

Framing is key in achieving this type of influence, as it emphasizes the distinct attributes of an issue over other potential
consequences (Nelson et al., 1997; Nelson & Kinder, 1996; Price & Tewksbury, 1997); its effectiveness seems to depend
on familiarity with the issue. The reason might be that persons familiar with a certain topic have a deeper knowledge
structure than individuals unfamiliar with it. In the context of our shared TV example, a devaluation framing could be a
phrase like “I will make it very difficult for you to get this TV!” or the opposite might be a phase like “Why bother buying
anew TV when you can have this one easily?”’. Many studies have explored this persuasive strategy (Druckman, 2001;
Gichter et al., 2009; Tversky & Kahneman, 1981) though framing may sometimes also address the valuation of the goal
state and would then be related to the respective section above.

Examples of model applications

In the following subsections, we describe studies dealing with different aspects of social influence and persuasion.
We outline how our model differs characteristically and alters the internal feedback loop of participants at different stages.
In Higgins™ (1997) regulatory focus theory, the authors posit two distinct self-regulatory orientations—prevention and
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promotion focus—relevant to our model as they directly influence the cybernetic feedback loop. Following that model,
we posit that a prevention or promotion feedback loop will occur in a target person. There may be overlapping aspects
between—but also within—the studies regarding the different entrance gates to manipulate the farget’s feedback loop,
which we will present in the following subsections. Moreover, not all aspects of our model will be addressed and easily
implemented in every experiment. However, by altering the experiments, we propose simple and creative solutions to
describe manipulation options according to our model. While the mechanisms of our cybernetic feedback model could
most effectively be investigated through laboratory experiments, we have decided to include both field and laboratory
experiments.

Before starting with the research examples, we will briefly describe the systematic approach used to analyze studies in this
domain. First, we identified the relevant goals in the experiment (e.g., social goals, personal goals) and whether their
value was manipulated or an additional goal was included. For instance, introducing a social comparison may add social
goals to an otherwise private context. Second, we analyzed the influenced situational characteristics. Third, we examined
whether action selection was manipulated—whether a specific behavioral choice was promoted. Fourth, we examined
action opportunities or direct effects on action execution. Fifth, we examined the effects of social influence on feedback
prediction and ‘goal state versus situation’ discrepancy, for example, by manipulating a target’s subjective goal
attainment probability.

In the following subsections, we explain the findings, apply our model, and derive additional experimental manipulations
based on our framework.

Descriptive and injunctive social norms

Melnyk et al. (2013) argue that descriptive norms motivate engagement in specific behavior depending on their social
rewards, while injunctive norms motivate engagement through the threat of punishment. They investigated the effect of
regulatory focus on the influence of descriptive and injunctive social norms in the context of sustainable food choices. We
use their study as an example of a potential influence on the goal state and (indirectly) action selection.

In the first three experiments by Melnyk er al. (2013), state regulatory focus was induced as a between-variable to
participants. For norm induction, participants were shown a fictitious website covering information on fair-trade coffee
using a text framed with either descriptive or injunctive norms. Participants were then asked to answer questions
regarding attitudes toward fair-trade coffee and their planned buying intentions. While controlling for past buying
behavior, an induced promotion focus increased the efficiency of descriptive norms, resulting in more favorable attitudes
and intentions toward sustainable choices. In contrast, injunctive norms were not influenced by the regulatory focus state.

While the second experiment by Melnyk er al. (2013) only targeted the perceived fluency of the different normative
messages, the third experiment replicated the first, using organic milk instead of fair-trade coffee. Here, regulatory focus
induction was included in the text message and not conducted separately, as in the first experiment. However, the results
were comparable to those of the first experiment. When taken together, the results showed that promotion focus increased
buying intentions in the descriptive norm condition, while no differences were found in the injunctive norm condition.
This may be due to a ceiling effect since intentions were as high in the injunctive conditions as in the promotion-focused
descriptive conditions. The former aligns with descriptive norms’ influence on a promotion-feedback loop.

As participants in the studies conducted by Melnyk er al. (2013) were invited to evaluate the design of a website, their goal
orientation was distracted from the actual research goal. However, social comparisons regarding relevant others (i.e.,
other students), which were used in the descriptive norm induction (‘A great number of [...] students purchase Fair Trade
coffee regularly”), might have activated an explicit awareness of social norms regarding pro-environmental behavior.
Importantly, environmental goals were not different between conditions, so only the presence of different social goals
was relevant.

Particularly, the presence of an injunctive norm generally increased intentions, so it was sufficient to influence behavior.
According to our model, we argue that this was due to the inclusion and presence of a social goal. In the descriptive
norm condition, we suggest that the presence of a promotion focus was sufficient to activate a goal in participants.
Moreover, participants in the studies of Melnyk er a/. (2013) conducted the experiment together in one room, facilitating
implicit social comparisons with peers. Consequently, the situation was influenced by the data collection (i.e., in groups),
indicating that the state-induced regulatory focus might have become fragile, particularly for individuals sensitive to
social pressure.
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In the studies conducted by Melnyk er al. (2013), action selection was manipulated by the different normative
framings present in the website content. However, as participants were instructed to focus on design features, the target
manipulation tool of the study was implicit. The distraction from the study goal might have enabled participants to answer
the dependent variable questions for reasons other than experimental manipulation (e.g., general pro-environmental
attitudes). Nonetheless, the experiments did not directly influence action selection because they were based on text
reading and questionnaires. However, the success of feedback prediction depends on interindividual differences.
Individuals with pro-environmental attitudes and a low budget might have perceived the situation as a trigger for a
discrepancy between the personal goal state and the is state (i.e., they would like to buy fair-trade coffee but cannot
afford it). Regarding the apparent study goal—evaluating a website design—a discrepancy between the goal state and the
situation might only have been present if the website design was overly flawless. Such a scenario would have caused
participants to be unable to offer suggestions and fail to achieve the goal.

Future research based on the cited study might add several conditions and prerequisites to investigate the interaction
between regulatory focus, descriptive norms, and the first and injunctive norms. We propose two additional conditions
with the explicit goal of focusing on the text by asking participants whether the content could lead to more purchases of
fair-trade products (versus a control group). Therefore, differences in the goal state and the influence on action selection
could be examined using our framework. Furthermore, we recommend that future studies focus more on goal-framing
than on peers’ behavior; for instance, buying fair-trade coffee could be presented to students as promotional material for
local and sustainable food production or preventing the exploitation of local resources.

In two field experiments, Goldstein ef al. (2008) investigated the influence of three different towel reuse signs in hotel
rooms on pro-environmental behavior. The hotel guests were not informed about their participation in the experiment and
were randomly assigned to one of three towel-reuse conditions. This example serves to highlight the influence on action
selection beyond the goal state more clearly.

In the first experiment, the first condition corresponded to an industry standard that emphasized towel reuse for
environmental reasons without referring to any descriptive and normative information. The second condition corre-
sponded to a global standard describing the towel reuse behavior of all hotel guests. The third condition was a provincial
norm describing the towel reuse behavior of other guests who had booked the same room. The results showed that the
third condition (specific hotel room) significantly impacted behavior; the provincial norm led to more towel reuse than the
global and industry standards. In the second experiment, the authors replicated the findings of the first experiment,
showing that hotel guests conformed more to the provincial norm compared with the norms of other hotel guests (e.g.,
gender identity).! Unfortunately, there was no control condition for this experiment.

The major difference between the three main conditions was the presence of a social comparison in the second and third
conditions. This may introduce additional social goals and social motivation for the target. Considering these additions,
participants were prompted to compare their behavior with the proposed social comparison group. This may have
motivated behavior through goals such as social attachment. As the hotel guests were ostensibly unaware of their study
participation, they were also unaware of the manipulation of the goal state and the study aim. This study design has an
advantage over laboratory experiments, although the latter might induce an artificial focus on social norms. However,
environmental characteristics, such as the hotel type (in this case, a “midpriced chain hotel””), might have subconsciously
implemented a general behavioral goal; for instance, an eco-hotel might increase pro-environmental behavior. Repli-
cating these experiments using a controlled setting would allow for investigating general pro-environmental behavior
without any norms (e.g., avoid energy-wasting behavior), which might more accurately represent an internal goal state
than the signage would.

An alternative experimental manipulation of the situation could be to measure the number of towels reused per day
compared with relative numbers; the situation, in this case, depends on the number of booked nights. With this approach,
researchers may assess behavioral changes for guests with different bookings, identifying potential differences between
staying only one night and staying one week, for example. In another hypothetical scenario, the signs might focus on
different standards rather than specific reuse goals. For example, if the goal is to reuse 10 towels per week, participants’
behavior might differ if eight have already been reused when they enter the room compared with a situation where only
two have been reused.

'Schultz er al. (2008) could not replicate differences between the two types of normative messages. Hence, further research is needed to
investigate conditions under which different types of messages increase pro-environmental behavior in this context.
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The selected study aimed to manipulate action selection using different signs. However, the most effective method for
manipulating action selection was to address the current situation of participants (i.e., the towel reuse behavior of other
guests who had booked the same room). This example illustrates that, during the physical absence of social agents, action
selection needs to and can be manipulated via a preceding operation (i.e., manipulating the goal state or the situation).
In this scenario, one possibility to influence action directly, in an ethical manner, would have been to implement a
condition where cleaning staff would put the towels back, thereby forcing participants to reuse them. Participants would
then have to invest more energy into not reusing the towels; for example, hotel guests may need to specifically request that
staff clean the towels.

An additional reward or token system for towel reuse behavior could be applied to directly address the action and
feedback prediction simultaneously. In a cybernetic feedback model, when there is a significant difference between an
individual’s internal reference value (such as their preference for reusing towels) and external information (such as a
feedback sign in a hotel bathroom evaluating their behavior), this can lead to a larger disparity in the comparator. As a
result, the individual may make more significant adjustments in their action selection and execution to decrease this
discrepancy, for instance, increasing towel reuse if their initial preference for reusing towels was low. By extending and
altering the study setup with these examples, future studies could investigate which pathway for addressing social norms
might best foster pro-environmental behavior within a feedback loop framework.

Compliance

To illustrate the merit of our model for compliance, we can apply our framework—especially the influence on the goal
state—to research related to health promotion and disease prevention in healthcare (Spiegel e7 al., 2004) in a study on the
nutritional habits of college students. Participants received a daily nutrition log booklet to record their daily consumption
of fruits and vegetables; they were instructed to return a week later with a completed booklet. Participants received a
questionnaire on food habits and health messages along with the booklet. Using a between-subjects design, participants
received four different messages framing the regulatory focus (addressing the imagined benefits of compliance) and the
outcome (addressing the imagined costs of non-compliance). The dependent variable was the effectiveness of health
messages in changing behavior: eating more fruits and vegetables after one week. Results revealed that messages that
focused on the potential benefits of successful dietary change were more effective in promoting behavior change when the
goal was presented as health promotion-focused, compared to messages that focused on the potential costs of dietary
change failure. The opposite was true when the goal of eating more fruits and vegetables was presented as a health
prevention-focused issue, and no main effects of regulatory focus or outcome framing were identified.

Experiment two was notable, where participants were requested to read either a promotion or a prevention-framed health
message urging them to eat more fruits and vegetables; a goal was explicitly set. In line with regulatory focus theory and
our model, we argue that social influence works best when targeting either a promotion (approach) or a prevention
(avoidance) feedback loop in the target. Researchers could also directly address action selection by giving participants
specific action planning options in addition to the goal state (imagination of benefits). Accordingly, a fit between
influencing action selection (e.g., identifying a good time) and influencing the goal (i.e., outcome benefits) may provide
the best results in influencing action selection. Future research might manipulate feedback prediction by adding
comparative information about the degree and likelihood of success toward dietary change.

Advertisement

Zhao and Pechmann (2007) examined the impact of regulatory focus and different framing strategies on the persuasive-
ness of antismoking advertisements for high school students. This study illustrates how behavior can be influenced during
action selection, but also the goal state and the feedback prediction according to our framework. The authors created four
antismoking advertisements that differed in their regulatory focus (promotion versus prevention) and outcome framing
(favorable versus unfavorable). In the first experiment, the authors used a three-factor between-design categorization,
classifying participants based on their dominant regulatory focus (assessed via a validated scale), the advertisement’s
regulatory focus, and the outcome framing. A control group with a non-smoking-related advertisement was included. The
criterion was the intention not to smoke cigarettes. The study found that anti-smoking advertisements were most effective
when the viewers’ regulatory focus, the advertisement’s regulatory focus, and the message framing worked together.
Specifically, promotion-focused individuals responded best to promotion-focused advertisements with a positive
outcome framing, while prevention-focused individuals responded best to prevention-focused advertisements with a
negative outcome framing. A second experiment with a similar design, but with an active manipulation of participants’
regulatory focus, replicated the results of the first experiment.

The participants in this study were randomly assigned to groups and watched an episode of a TV show where the
advertisements were shown between several other filler advertisements. The goal to be implemented or strengthened in
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targets was non-smoking, which might be pursued by addressing health issues. However, advertisements also specifically
added social goals to the context of smoking, particularly social acknowledgment and attachment. Thus, the goal level
was directly addressed with these advertisements; the social environment provided positive and negative feedback toward
the depicted smoker.

Per our framework, the target of the presented experiments in Zhao and Pechmann (2007) was to manipulate behavior
(i.e., the post-experimental questionnaire assessing the intention to smoke) via the presentation of these advertisements.
The inclusion of the advice, “Don’t smoke!” in the advertisement had a direct influence on action selection but did not
seem to change behavior compared to the control group. Feedback prediction was influenced by showing participants
the potential social consequences of smoking and non-smoking through the behavior present in the advertisement’s
social context. The study clearly showed that a match among individual regulatory focus, outcome type, and the
regulatory or motivational state leads to the greatest changes in behavior. In the feedback loop framework, we argue
that manipulation works on a specific feedback loop in a target. Ideally, all manipulation aspects should converge on the
same feedback loop—either a promotion/approach loop or a prevention/avoidance loop.

Several options can be employed to extend the experimental design and add manipulation possibilities using our
framework. Although Zhao and Pechmann (2007) included a control condition for the task, all participants were
classified by a regulatory focus or induction. An additional, unbiased control group without regulatory focus induction
should be included in future research. Furthermore, the intention to smoke may vary in contexts outside the school
classroom. Therefore, future studies could examine the influence of situational factors, such as watching a TV show in the
classroom and on a smartphone in the corner of the schoolyard. Situational influences on intentions might then be
examined by measuring baseline intentions to smoke and previous smoking behavior; these state variables might interact
with the implementation of the social goals using the advertisements. In smokers or people with stronger smoking
intentions, social goal implementation likely leads to a stronger is-ought discrepancy, which may increase adjustments or
reactance; for example, if the discrepancy is too large for an individual to deal with. Future research should assess the level
of is-ought behavior discrepancy.

Nudging

According to Thaler and Sunstein (2008), nudging refers to interventions implemented by persons with responsibilities
over a group to help those individuals make responsible decisions. We used a study investigating the effects of nudging on
when and why users opt for online ID verification in the context of digital platforms to explore the application of our
model in an example (Schneider ef al., 2017). This study is a good case of targeting action selection rather than goal
structures. The researchers combined assurance statements as claims (which were framed as promotion and prevention
focus) on a fictional car-sharing platform. The supporting data covered the convenience, security, and privacy aspects of
online verification (present versus absent). The dependent variable was the choice for online verification (i.e., a webcam
session with a verification agent) compared with offline verification (e.g., physically visiting a post office). A control
group without claims and data was included in addition to the four experimental groups (two claims, each with present or
absent data). The results showed that participants in the promotion focus group were more likely to choose online
verification when no data was available than those in the prevention focus group. However, this effect was reversed in the
presence of data, as participants chose online verification more often in the prevention focus group than in the promotion
focus group.

Concerning the goal state of achieving verification, two paths of action were available. Regarding action selection,
participants faced a binary choice: online versus offline verification. They were asked to put themselves in the position of
a prospective car-sharing user, and the goal of completing the registration process was implemented. In this case, the goal
value was not manipulated, but the means to achieve it was (i.e., online versus offline verification). Depending on the car-
sharing platform’s relevance for participants, their personal goals might have amplified the goal state. For example,
participants who used car-sharing platforms more often were motivated to participate. A general bias towards a digital
context might have implicitly influenced the situation because the study was conducted online, and participants were
asked to take the perspective of a car-sharing user. The manipulation of action selection was targeted by increasing the
credibility of online verification by including security-related data on the platform and the regulatory focus framing of the
claims.

By conducting the experiment in a laboratory, researchers could manipulate situational factors—such as conducting
offline verification in a controlled manner and in a separate room—which reduced the influence of the distance between
participants’ homes and a post office. To manipulate action, a queue condition could be implemented in the offline
verification process, highlighting the time-related advantages of the online process. To influence feedback prediction,
the researchers could use a sequential design to present regulatory focus framing and supportive security data, evaluate
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the choice option multiple times, and provide participants with more information about the likelihood of success and the
difficulties in attaining the goal.

We further selected a series of studies on dietary decisions to apply our model (Prinsen ez al., 2013). The rationale of
Prinsen er al. (2013) was that individuals conform to the eating behavior of others and, therefore, should be affected by the
corresponding environmental cues that signal what others have done. The authors conducted field and laboratory
experiments using a between-group design with a bowl of hand-wrapped chocolates. The amount of chocolate taken
was the outcome variable. The researchers placed a second bowl next to the bowl of hand-wrapped chocolates; this
second bowl had twenty used wrappers for one group of participants and was empty for the second group. Participants
were more likely to take chocolates in the presence of an environmental cue (i.e., empty wrappers indicating that previous
participants also took chocolate). In another experiment, the authors manipulated the healthiness of the snack (healthy
snack compared with unhealthy snack) and the goal prime (a magazine on healthy eating versus a magazine on hedonic
eating) to measure snack choice. The results indicated that participants conformed to environmental cues about the food
type others had eaten in addition to the eating behavior of others in general. The participants in all experiments were given
a false story that they were waiting for the experiment to start; the authors evaluated the experiments during this waiting
period.

In the first two experiments, no food-related goal state was implemented or directly manipulated for participants.
However, since participants had to answer several questions (e.g., the time difference to their last meal), we cannot
completely rule out that at least some of the participants focused on the food. Participants in the laboratory settings were
told that the study assessed their reaction time (Experiment two) or their completion of a cognitive task (Experiment
three). The empty wrappers may have worked to manipulate the situation in several ways: they may disinhibit eating
behavior because other participants had already eaten the chocolate, which could activate social motivation to act
similarly (activating a social goal state). Second, they may have directly influenced action selection by promoting simple
behavioral imitation.

To manipulate the goal state, a possible experimental condition would be to label the fake “target” tasks as food-related or
not. In the published study, the authors focused on manipulating the situation with the filled and empty bowls, which
indicated past participants’ behavior and demonstrated that such behavior impacted decision-making. Moreover, the
magazines on healthy versus hedonic eating might be considered manipulation tactics influencing the goal state or action
selection. These magazines should only affect behavior if the decision to take food has already been made. In this task,
manipulating the action could pose ethical issues involving forcing someone to eat. However, this may be accomplished
by experiments relating to tasting and judging food, which makes people eat. Implementing a prediction error in the
feedback loop of the participants would suffice to manipulate feedback prediction. For example, if the instruction had
been that “eating is voluntary, but healthy versus unhealthy food (or vice versa) that does not get eaten will be thrown
away,” they might have experienced a conflict between the behavior of previous participants, the goal prime induced by
the magazine they read, and the type of food that would be discarded. In addition, the subjective situation may be
manipulated by letting participants enter the experiment in a hungry or a full state.

To ensure the optimal nudging practice, we suggest that it may be critical to reducing the discrepancy between the optimal
outcome (choosing more healthy food) and the initial goal state. To disentangle the indirect influences on goal and direct
influences on action, one option could be to use videos that depict or do not depict eating behavior. Additionally, the
videos could include a verbal message promoting or preventing a certain kind of eating behavior, such as unhealthy food.
While the direct influence on action may be the imitation of the seen/condemned behavior, the impact on the goal state
should depend on the verbal content of the material promoting health. Additionally, all levels of manipulation might
address either a promotion or a prevention feedback loop.

Boundary conditions

We deal with apparent boundary conditions to complete the theoretical discourse of the social influence on a target’s
feedback loop system. Our proposed model, and probably influence in general, depends on the reactance of the target.
Some people may be more susceptible to influence strategies than others, and these differences may hinder or even
exclude the success of social influence. Furthermore, the ability of the target to mentalize the influencer’s intentions may
interfere with the influencer’s successful exertion of influence. Therefore, highly reactant individuals and people good at
mentalizing their social interaction partners might not be good targets for applying this framework. However, it may be
interesting to examine whether the discrepancy between the reference or goal state and the current state or situation can
predict reactance. Potentially, a discrepancy that seems too large for the individual may promote reactance. Alternatively,
there may be a threshold at which the magnitude of the discrepancy between the goal state and the current state renders the
pursuit of the goal obsolete, thus resulting in a decline in reactance.
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We proposed a social influence model that targets different parts of an interaction partner’s internal feedback loop.
To illustrate the need for this model, we explained the influence on the goal state, action selection, action, and feedback
prediction in detail. Lastly, we analyzed classical experiments on social influence, conformity, and advertisements and
applied our model. As many examples have shown, there are different ways to enter another person’s feedback loop by
exerting external social influence. Depending on the influencer’s intentions, one specific influence tactic might affect
different stages or even more than one stage of the cybernetic loop system at the same time.

With our proposed model, we aimed to present a new perspective on classic experiments and paradigms that have
investigated different kinds of social influence and to classify them according to our model. Future studies should
selectively examine the single stages of social influence and combine this model with others, such as reinforcement
learning. In addition, future research should carefully consider whether there are interindividual differences in the
influenced person, such as gender or personality, that might promote or hinder the effectiveness of different influence
strategies according to our model. In our view, understanding how to influence only one particular aspect while excluding
the influence of another aspect may be crucial for a more detailed perspective on social influence.

Data availability
No data are associated with this article.
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inclusion and presence of a social goal". I suggest to use present tense ("we argue") for
consistency.
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In the article, the authors use a feedback loop model to categorize and describe the different ways
in which an influencing person can exert social influence on a targeted person. Most of my
comments are concerned with the clarity of the article. In the following, I will outline my feedback
in detail following the structure of the paper. Afterwards, I emphasize two points in particular that
should be addressed: The justification for introducing the suggested feedback loop model and the
nomenclature used to derive at the model.

The sentence “Different approaches have shown that social influence is related to emotional
processes, visual attention, and self regulation” (page 3) feels like the justification for connecting a
feedback loop model with social influence. If that is indeed the case, this should be stated more
explicitly.

The term feedback control on page 3 (“In social interactions, actions elicit responses from others,
leading to the possibility of feedback control...”) should be explained in greater detail.

On page 4 under the heading “Social influence”, a sentence is started with the word ‘nonetheless’,
even though the preceding sentence does not entail a contradiction to the subsequent one.

It might be interesting for the discussion of social influence on page 4 that there is some power
research indicating that power actually consists of two subcomponents, namely personal control
and influence over others (e.g., Lammers et al, 2016; Van Dijke & Poppe, 2006).

When describing the individual components of the feedback loop model, it would add clarity to
specifically state whose goals are meant with the term “goal state”. Those of the target of those of
the influencer? The same goes for the feedback prediction component.

Is the comparator/reference component the plus/minus sign in the graphical depiction of the
model? Please clarify.

On page 4 the authors introduce the struggle for a TV to illustrate the model. The goal in this case
is described as “the division of a shared television”. But this seems to represent a communal goal
rather than the individual goals of the two roommates. Maybe it would be better to avoid the term
“goal” in this situation and only use it to refer to the target's goals in the examples that follows.

In the subsequent sentence, the goal state is described as the target buying the television. The
use of goal and goal state and the lack of a clear attribution of these terms to either one of the
two roommates is very confusing.

See also the sentence “In this situation, the influencer might persuade the target that the goal is
not worthwhile” where it is unclear what goal the authors refer to.

On page 5, the heading reads “Social influence towards the goal state”. This is somewhat irritating
since social influence towards the goal state was already touched upon in the example of the two
roommates (the same applies to the subsequent headings).

Here, the authors should also explain why a differentiation between persuasion and manipulation
is necessary.
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The sentence “Influence through persuasion can affect the goal state even before the target takes
any action. Persuasion is the most appropriate term for what we consider influence toward the
goal state” is hard to comprehend: At this point it is yet unclear what the difference between
influence and persuasion is. Is persuasion a sub-facet of influence, namely influence towards the
goal state? Please explain.

The terms ‘message elaboration’ and ‘peripheral route’ should also be outlined in greater detail

The authors refer to Sherif's experiment (p. 7). Outlining the mentioned goal the manipulator is
thought to influence (I assume it is the social goal to give group-conform responses) would help to
better imbed this research.

Under the heading “Social influence on the subjective situation” on page 7, the authors refer to
social comparison. The connection of this concept to the example given and to social influence on
the situation remains somewhat unclear.

On page 8, the authors write “In the context of the shared TV example, imagine that the influencer
wants to donate the TV to charity, but the target wants to keep it.” In that case the goal state of
the target would be to keep the TV. I suggest to emphasize the connection between the used
examples (such as this one) and the components of the proposed model more (in this case:
target's goal a keep TV).

Also on page 8, the authors write “If the target perceives the influencer as highly reputable and
trustworthy, they may be more likely to obey or comply with the influencer’s advice. This is true,
even if the advice does not necessarily align with the target's intuitive approach to achieving their
goals.” This empirical claim should be backed up by a reference.

Under the heading “Social influence on behavior while acting”, the authors write “The social
influence induced by social norms can alter the internal feedback loop regarding action selection.”
This implies that the authors refer to the subcomponent action selection rather than the
subcomponent action here (see also the subsequent sentence). It would help the clarity of the
paper to precisely state which subcomponents the authors target.

Under the heading “Social influence on feedback prediction”, the authors outline the term
feedback prediction in greater detail for the first time in their article. I suggest to do so much
earlier in the paper in order to facilitate the readers’ ability to understand this important
subcomponent of the model. The authors then state that “As mentioned (see “social influence on
the subjective situation”), manipulating the situation may often be a valid pathway to influence
feedback prediction.” This suggests that social influence on one component of the model might
simultaneously affect another one. Can the authors elaborate on this more? When outlining social
influence on the individual components of the model earlier in the article, the examples given
often appear to be applicable to more than one subcomponent (e.g., influencing the target’s
action selection also affects the situation).

The authors outline the studies by Melnyk et al. (2013) to show the influence of social norms onto
action selection. Are they not also affecting action itself as well as participants’ goal states?

The subsequently described studies could be better connected to the feedback loop model. The
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studies are also analysed regarding their limitations. At times, it is hard to see why these
limitations are mentioned in the context of the authors’ model. The description of the study by
Zhao and Pechmann (2007) is a good example for how to better connect the presented research
with the theoretical model (especially the top paragraph of page 13).

The authors state on page 13 that “This study is a good case of targeting action selection rather
than goal structures”. A sentence like this at the beginning of each outlined study would help to
understand why the authors are referring to these particular studies in light of their model.

A possible way to better structure the description of the studies is to first outline what
components of the model the studies target. After that, limitations can be described.

On page 14, the authors state that “... it may be interesting to examine whether the discrepancy
between the reference or goal state and the current state or situation can predict reactance.
Potentially, a discrepancy that seems too large for the individual may promote reactance”.
Assuming that the goal is the target's goal, wouldn't an enlarged discrepancy rather reduce
reactance since the target would not see a point in pursuing the goal anyway?

Also on page 14, the authors write “However, the affected stage largely depends on the intentions
of the influencer, as the same influence tactic might be interpreted differently within another
stage of the feedback loop”. I have troubles understanding this sentence. Please clarify

As their very last sentence, the authors state that “understanding how to influence only one
particular aspect while excluding the influence of another aspect may be crucial for a more
detailed perspective on social influence.” I think this point represents a big argument for the
model that should be emphasized more (also in the description of the described studies since it
justifies and explains the authors’ effort to point out limitations and weaknesses of the mentioned
studies).

This brings me to the justification for introducing a feedback loop model in order to investigate
social influence. In the introduction of the article, the authors describe past research on social
influence. It appears that social influence has already been well studied and the question emerges
what the proposed feedback loop model adds to this. The authors occasionally touch upon this
guestion as on page 5 where they state that “While previous research has identified different
strategies of social influence, our approach exceeds existing approaches by categorizing these
strategies according to the five entrance gates to the internal feedback loop. Thereby, we show
how our feedback framework can be used to distinguish and understand the different forms of
social influence”. This justification should be mentioned earlier. In general, I would encourage the
authors to make clearer why the feedback loop model is necessary and what advantages it entails
(e.g., precise description of where and how different kinds of social influence affect a target).

Lastly, I suggest some minor alterations and modifications for the nomenclature used in the
article:
o The authors refer to different feedback loop concepts throughout the article. Among them

is the feedback loop system (page 1), the cybernetic feedback model (page3 ), and the
cybernetic feedback loop (page 10). An example for how this can lead to ambiguity can be
found on page 4: “Feedback loops consist of several stages or elements, including the
reference value, comparator, input, and output. In adapting the cybernetic feedback model
to social influence...". Here, it is hard to comprehend whether the authors refer to different
concepts or whether they use the different terms interchangeably.
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o On page 3, the authors write: “We aim to establish a theoretical connection between
cybernetic control models and other feedback regulation models, such as reinforcement
learning”. Reading this, I felt overwhelmed by the many terms and concepts introduced at
ones. It might help to outline the term ‘cybernetic’ in greater detail. Furthermore, without
having been introduced to the model, a reader can struggle to understanding where and
how reinforcement learning comes into play here.

> I'suggest to refrain from using the term ‘study’ (page 7 under “Social influence on action
selection”) when referring to the theoretical model outlined in the present article. It
suggests that data will be presented.
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I confirm that I have read this submission and believe that I have an appropriate level of
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significant reservations, as outlined above.

Author Response 21 Dec 2023
Martin WeiR

Dear Dr. Willardt,
thank you for this thoughtful review. We have revised the paper based on the suggestions.
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See bellow, for our point-by-point response. As our manuscript is already quite long, we
have tried to keep the revisions based on your comments as concise and precise as
possible.

The sentence “Different approaches have shown that social influence is related to
emotional processes, visual attention, and self regulation” (page 3) feels like the
justification for connecting a feedback loop model with social influence. If that is
indeed the case, this should be stated more explicitly.

Response: We agree and extended the sentence accordingly.

“Different approaches have shown that social influence is related to emotional processes (
Fischer et al., 2003), visual attention ( Frick et al., 2018), and self-regulation ( vanDellen &
Hoyle, 2010), thereby providing a connection between social influence and feedback loop
models.”

The term feedback control on page 3 (“In social interactions, actions elicit responses
from others, leading to the possibility of feedback control...”) should be explained in
greater detail.

Response: We added the following explanation.

“Feedback control in social interactions refers to the repeated process by which a person'’s
activities elicit reactions, generating a dynamic loop that determines subsequent behavior.
This system requires constant adjustments depending on feedback and determines the
continuing dynamics of interpersonal interactions.”

On page 4 under the heading “Social influence”, a sentence is started with the word
‘nonetheless’, even though the preceding sentence does not entail a contradiction to
the subsequent one.

Response: We deleted “Nonetheless” from this sentence.

It might be interesting for the discussion of social influence on page 4 that there is
some power research indicating that power actually consists of two subcomponents,
namely personal control and influence over others (e.g., Lammers et al, 2016; Van
Dijke & Poppe, 2006).

Response: We have refrained from a detailed discussion as we have already shortened the
power paragraph to avoid distracting the reader from the main topic of this opinion piece.

Nevertheless, we have added the aspect mentioned by the reviewer.

“Like influence, social power has often been defined as the ability to control or influence

Page 25 of 39



F1000Research 2024, 12:438 Last updated: 13 APR 2024

another’s thoughts, behavior, or feelings in a meaningful way ( Fiske, 1993; Thibaut & Kelley,
1959; Vescio et al., 2003). In this line, more recent research on social power indicates that
power might consist of two subcomponents, namely personal control and influence over
others (e.g., Lammers et al, 2016; Van Dijke & Poppe, 2006).”

When describing the individual components of the feedback loop model, it would add
clarity to specifically state whose goals are meant with the term “goal state”. Those of
the target of those of the influencer? The same goes for the feedback prediction
component.

Response: Thank you. Since we are elaborating on how an influencer can intervene in the
feedback loop of the target, it is always about the target. We have specified this in the
respective sections.

Is the comparator/reference component the plus/minus sign in the graphical
depiction of the model? Please clarify.

Response: Exactly, we have displayed the comparator with plus/minus signs, as it can lead to
two results. Either there is a discrepancy exists or not. Discrepancies can be either positive
or negative. We have clarified this in the figure caption:

“The + sign reflects the "comparator" and indicates that a possible discrepancy can be either
positive or negative.”

On page 4 the authors introduce the struggle for a TV to illustrate the model. The goal
in this case is described as “the division of a shared television”. But this seems to
represent a communal goal rather than the individual goals of the two roommates.
Maybe it would be better to avoid the term “goal” in this situation and only use it to
refer to the target’s goals in the examples that follows.

In the subsequent sentence, the goal state is described as the target buying the
television. The use of goal and goal state and the lack of a clear attribution of these
terms to either one of the two roommates is very confusing.

Response: We have grouped both of the reviewer's points together as they relate to the
same paragraph. In this passage, we admit that the distinction between goal and goal state
was confusing, as we sometimes referred to the TV as the goal and sometimes to a desire of
the target (e.g., keeping the TV). We now always use goal for the TV and goal state for the
target's internal state. Thus, we changed the paragraph in the revised version as follows:

“Imagine two people—an influencer and a target—arguing about the division of a currently
shared television. Let us consider a situation where the influencer wants to buy a brand-new
television for him- or herself. The influencer may try to increase the value of the currently
shared object and negotiate a deal to “sell” the shared television to the target to receive
some money, by manipulating the target's goal state (a), that is ‘owning the shared TV' in
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this example. In this situation, the influencer persuades the target to understand that the
goal (i.e., the shared television) is a worthwhile undertaking with advantages over other
goal-like items. Alternatively, the influencer may want to keep the shared television and try
to devalue it (the goal) to get the target to buy a new one. In this situation, the influencer
might persuade the target that the goal is not worthwhile. Both strategies directly
manipulate the target's internal goal state or reference; in these examples, the influencer
tries to amplify or attenuate the attractiveness of the goal for the target by either increasing
or decreasing the value attributed to the goal and thus changing the desirability of the goal
state. Hence, the amplification, attenuation, implementation, and elimination of a goal state
may be relevant principal target strategies.”

See also the sentence “In this situation, the influencer might persuade the target that
the goal is not worthwhile” where it is unclear what goal the authors refer to.

Response: In our example, the goal is always the television. To make our example easier to
understand, we have included the specific terms in brackets in the first paragraph in which
we introduce the example.

On page 5, the heading reads “Social influence towards the goal state”. This is
somewhat irritating since social influence towards the goal state was already touched
upon in the example of the two roommates (the same applies to the subsequent
headings).

Response: We have used the paragraph about the example with the two roommates and the
TV to give a naturalistic overall impression of the proposed framework. The following
headings serve to discuss the entrance gates in more detail with empirical findings. In our
view, this is made clear by the last paragraph preceding the sections on the individual
aspects:

“To illustrate our theoretical views and contribution to the literature, we provide specific
examples of negotiation, social norms and sanctions, compliance, advertisement, and
nudging in the following subsections. While previous research has identified different
strategies of social influence ( Bruins, 1999; Higgins et al., 2003), our approach exceeds
existing approaches by categorizing these strategies according to the five entrance gates to
the internal feedback loop. Thereby, we show how our feedback framework can be used to
distinguish and understand the different forms of social influence.”

Here, the authors should also explain why a differentiation between persuasion and
manipulation is necessary.

Response: We provided the following explanation.

“A differentiation between persuasion and manipulation is necessary since persuaders

usually have transparent intentions and are open about their goals, whereas manipulators
may hide their true intentions, using tactics that intentionally mislead or deceive others.”
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The sentence “Influence through persuasion can affect the goal state even before the
target takes any action. Persuasion is the most appropriate term for what we consider
influence toward the goal state” is hard to comprehend: At this point it is yet unclear
what the difference between influence and persuasion is. Is persuasion a sub-facet of
influence, namely influence towards the goal state? Please explain.

Response: When we talk about influence directed toward achieving a particular goal or
outcome, especially through communication and reasoning, the term "persuasion" is the
most fitting descriptor. It's not that persuasion is a sub-facet of influence; rather, it's a
specific type of influence with a focus on communication and achieving a defined goal state.
However, we understand that our initial formulation needs to be improved.

“For influence directed toward achieving a particular goal, especially through
communication and reasoning, the term "persuasion" is the most fitting descriptor. We do
not aim at conceptualizing persuasion is a sub-facet of influence; rather, we use persuasion
as a specific type of influence with a focus on communication and achieving a defined goal
state.”

The terms ‘message elaboration’ and ‘peripheral route’ should also be outlined in
greater detail

Response: We added explanations for both aspects.

“Message elaboration refers to the extent to which individuals actively process information
contained in a message. Thus, it involves the cognitive effort and depth of thinking invested
in understanding and evaluating a message. In contrast, when a person lacks the ability or
motivation to process a message in-depth, they may rely on the peripheral route, which
means that peripheral cues or superficial aspects of the message rather than engaging in
elaborate cognitive processing. These peripheral cues could be the influencer’s
attractiveness or level of knowledge, which could lead to increased credibility.”

The authors refer to Sherif's experiment (p. 7). Outlining the mentioned goal the
manipulator is thought to influence (I assume it is the social goal to give group-
conform responses) would help to better imbed this research.

Response: We have gratefully integrated the useful addition provided by the reviewer.
“A manipulator can influence goals to trigger conformity (e.g., the social goal to give group-

conform responses), as shown by an experiment in which people estimated the movement
of a dot of light ( Sherif, 1936).”

Under the heading “Social influence on the subjective situation” on page 7, the
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authors refer to social comparison. The connection of this concept to the example
given and to social influence on the situation remains somewhat unclear.

Response: In line with the reviewer’'s comment, we emphasized the connection between
social comparison and influence on the situation.

“Social comparison is an adjacent concept that alters the perception of a situation instead of
the facts. Social comparison involves comparing oneself to others, which can influence how
individuals perceive their own circumstances. Hence, the influencer's actions may lead the
target making upward and downward social comparisons. Upward comparisons aim to
increase achievement, while downward comparisons aim to increase subjective well-being (
Diel et al., 2021; Wheeler, 1966; Wills, 1981). Accordingly, the target may perceive the
situation differently when making either of these two kinds of comparisons.”

On page 8, the authors write “In the context of the shared TV example, imagine that
the influencer wants to donate the TV to charity, but the target wants to keep it.” In
that case the goal state of the target would be to keep the TV. I suggest to emphasize
the connection between the used examples (such as this one) and the components of
the proposed model more (in this case: target’s goal a keep TV).

Response: Thank you for pointing this out. We rewrote the section to clarify this in the
mentioned paragraph.

“In contrast, to make some action options less likely, the opposite would be promising,
namely a reduction in the expected agency and sense of control. In the context of the
shared TV example, imagine that the influencer wants to donate the TV to charity, but the
target’s goal state would be to keep it. If the influencer posts about giving it to charity on
social media, knowing the target will see it, it could lead to the target withdrawing their own
action plan to get the TV since they might feel unable to oppose such a socially desirable
action option. In this case, the influencer would have promoted an alternative course of
action by raising doubts in the target about their own potential action. The action selection in
the target may thus result in withdrawing from keeping the TV and the decision to let it go.
This influence strategy is based on the target's re-evaluation processes and could be
successful for the influencer.”

Also on page 8, the authors write “If the target perceives the influencer as highly
reputable and trustworthy, they may be more likely to obey or comply with the
influencer’s advice. This is true, even if the advice does not necessarily align with the
target’s intuitive approach to achieving their goals.” This empirical claim should be
backed up by a reference.

Response: Agreed. We added the following references.

Haslam, S. A., Reicher, S. D., & Birney, M. E. (2014). Nothing by mere authority: Evidence that
in an experimental analogue of the Milgram paradigm participants are motivated not by
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orders but by appeals to science. Journal of Social Issues, 70(3), 473-488.

Hollander, M. M., & Turowetz, J. (2017). Normalizing trust: Participants’ immediately post-
hoc explanations of behaviour in M ilgram's ‘obedience’experiments. British Journal of Social
Psychology, 56(4), 655-674.

Under the heading “Social influence on behavior while acting”, the authors write “The
social influence induced by social norms can alter the internal feedback loop
regarding action selection.” This implies that the authors refer to the subcomponent
action selection rather than the subcomponent action here (see also the subsequent
sentence). It would help the clarity of the paper to precisely state which
subcomponents the authors target.

Response: We specified the potential influence on the action itself more clearly in this
paragraph.

“The social influence induced by social norms can alter the internal feedback loop regarding
action selection but also action itself. Specifically, exposure to peer groups’ behavior can
prime and make a selected action more salient ( Do et al., 2022) or the mere adaption of an
action more likely (Albert et al., 2013)."”

Under the heading “Social influence on feedback prediction”, the authors outline the
term feedback prediction in greater detail for the first time in their article. I suggest
to do so much earlier in the paper in order to facilitate the readers’ ability to
understand this important subcomponent of the model. The authors then state that
“As mentioned (see “social influence on the subjective situation”), manipulating the
situation may often be a valid pathway to influence feedback prediction.” This
suggests that social influence on one component of the model might simultaneously
affect another one. Can the authors elaborate on this more? When outlining social
influence on the individual components of the model earlier in the article, the
examples given often appear to be applicable to more than one subcomponent (e.g.,
influencing the target’s action selection also affects the situation).

Response: We agree with the reviewer that the influence on one component may not only
affect this component, but also other components. We have included a brief explanation on
this topic before presenting all the individual components in detail.

“Prior to an in-depth exploration of each component within our proposed framework in
detail, we want to clarify that our discussion emphasizes the predominant influence on
individual components. This focus does not mean that influencing one component has no
effect on other components. For instance, influencing the target's action selection could also
affect the goal state or situation. This interplay among components underscores the
complexity of social influence, suggesting that interventions on one component may
cascade into multifaceted consequences. However, our primary goal is to delve into the
fundamental elements of influencing another person’ internal feedback loop. Developing an
understanding of how to influence only one particular aspect while excluding the influence
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of another aspect can be crucial for a more detailed perspective on social influence.”
We also extended the section on feedback prediction in the introduction:

“Influencing the target's feedback prediction (d) mechanism might motivate or discourage
them by enhancing or lessening their expectations of achieving the goal. For example, the
influencer could say, “I will make it very difficult for you to get this TV!” or “Why bother
buying a new TV when you can have this one easily?”. Hence, the action might be
encouraged or hindered by manipulating expectations; in particular, lowering the target's
expectations of success might result in frustration and disappointment, leading them to
discontinue potential further efforts. Accordingly, feedback prediction mainly refers to the
likelihood of reaching the desired goal state when selecting a certain action.”

The authors outline the studies by Melnyk et al. (2013) to show the influence of social
norms onto action selection. Are they not also affecting action itself as well as
participants’ goal states?

Response: Since previous studies do not build on our framework, it is not trivial to select
exemplary research to illustrate the application of the model. We agree that some of the
studies concern not only the part for which we selected them, but also other parts of the
model. In the previous version of the manuscript, we already informed the reader about
these overlaps, but have now added an extension.

“There may be overlapping aspects between - but also within - the studies regarding the
different entrance gates to manipulate the target's feedback loop, which we will present in
the following subsections.”

The subsequently described studies could be better connected to the feedback loop
model. The studies are also analysed regarding their limitations. At times, it is hard to
see why these limitations are mentioned in the context of the authors’ model. The
description of the study by Zhao and Pechmann (2007) is a good example for how to
better connect the presented research with the theoretical model (especially the top
paragraph of page 13).

The authors state on page 13 that “This study is a good case of targeting action
selection rather than goal structures”. A sentence like this at the beginning of each
outlined study would help to understand why the authors are referring to these
particular studies in light of their model.

A possible way to better structure the description of the studies is to first outline what
components of the model the studies target. After that, limitations can be described.

Response: Thank you. In the manuscript, we already explained our systematic approach in
more detail before discussing the concrete examples: “Before starting with the research
examples, we will briefly describe the systematic approach used to analyze studies in this
domain. First, we identified the relevant goals in the experiment ( e.g., social goals, personal
goals) and whether their value was manipulated or an additional goal was included. For
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instance, introducing a social comparison may add social goals to an otherwise private
context. Second, we analyzed the influenced situational characteristics. Third, we examined
whether action selection was manipulated—whether a specific behavioral choice was
promoted. Fourth, we examined action opportunities or direct effects on action execution.
Fifth, we examined the effects of social influence on feedback prediction and goal state
versus situation discrepancy, for example, by manipulating a target’s subjective goal
attainment probability.

In the following subsections, we explain the findings, apply our model, and derive additional
experimental manipulations based on our framework.”

To address the reviewer's point without losing our systematic structure, we have
added/revised the introductory sentences of each example to make it clearer which
component(s) of our model are covered in more detail.

On page 14, the authors state that “... it may be interesting to examine whether the
discrepancy between the reference or goal state and the current state or situation can
predict reactance. Potentially, a discrepancy that seems too large for the individual
may promote reactance”. Assuming that the goal is the target's goal, wouldn't an
enlarged discrepancy rather reduce reactance since the target would not see a point
in pursuing the goal anyway?

Response: This is an interesting thought experiment. We admit that there could be a sweet
spot where the discrepancy could become large enough that the goal pursuit could become
obsolete, which would mean that the reactance would be reduced. We have extended the
sentence to this point.

“Alternatively, there may be a threshold at which the magnitude of the discrepancy between
the goal state and the current state renders the pursuit of the goal obsolete, thus resulting
in a decline in reactance.”

Also on page 14, the authors write “However, the affected stage largely depends on
the intentions of the influencer, as the same influence tactic might be interpreted
differently within another stage of the feedback loop”. I have troubles understanding
this sentence. Please clarify

Response: We revised this sentence as follows:

“Depending on the influencer’s intentions, one specific influence tactic might affect different
stages or even more than one stage at the same time.”

As their very last sentence, the authors state that “understanding how to influence
only one particular aspect while excluding the influence of another aspect may be
crucial for a more detailed perspective on social influence.” I think this point
represents a big argument for the model that should be emphasized more (also in the
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description of the described studies since it justifies and explains the authors’ effort to
point out limitations and weaknesses of the mentioned studies).

Response: This is a valid and very helpful suggestion. We incorporated this aspect in the
section we inserted before the in-depth discussion of the components of our framework.

“Prior to an in-depth exploration of each component within our proposed framework in
detail, we want to clarify that our discussion emphasizes the predominant influence on
individual components. This focus does not mean that influencing one component has no
effect on other components. For instance, influencing the target's action selection could also
affect the goal state or situation. This interplay among components underscores the
complexity of social influence, suggesting that interventions on one component may
cascade into multifaceted consequences. However, our primary goal is to delve into the
fundamental elements of influencing another person’ internal feedback loop. Developing an
understanding of how to influence only one particular aspect while excluding the influence
of another aspect can be crucial for a more detailed perspective on social influence.”

This brings me to the justification for introducing a feedback loop model in order to
investigate social influence. In the introduction of the article, the authors describe
past research on social influence. It appears that social influence has already been
well studied and the question emerges what the proposed feedback loop model adds
to this. The authors occasionally touch upon this question as on page 5 where they
state that “While previous research has identified different strategies of social
influence, our approach exceeds existing approaches by categorizing these strategies
according to the five entrance gates to the internal feedback loop. Thereby, we show
how our feedback framework can be used to distinguish and understand the different
forms of social influence”. This justification should be mentioned earlier. In general, I
would encourage the authors to make clearer why the feedback loop model is
necessary and what advantages it entails (e.g., precise description of where and how
different kinds of social influence affect a target).

Response: In line with the reviewer’s suggestion, we shifted the motivation for our model to
an earlier point in the manuscript (section “Introduction”) and refined the necessity of such
a model.

“We propose a framework that identifies beneficial and detrimental manipulation tactics in
everyday life, contributing to a broader understanding of social influence. While previous
research has identified different strategies of social influence ( Bruins, 1999; Higgins et al.,
2003), our approach exceeds existing approaches by categorizing these strategies
according to distinct entrance gates to the internal feedback loop. Thereby, the proposed
framework helps to develop a precise description of where and how different kinds of social
influence affect another person'’s internal feedback loop.”

Lastly, I suggest some minor alterations and modifications for the nomenclature used
in the article:
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o The authors refer to different feedback loop concepts throughout the article.
Among them is the feedback loop system (page 1), the cybernetic feedback
model (page3 ), and the cybernetic feedback loop (page 10). An example for how
this can lead to ambiguity can be found on page 4: “Feedback loops consist of
several stages or elements, including the reference value, comparator, input,
and output. In adapting the cybernetic feedback model to social influence...”.
Here, it is hard to comprehend whether the authors refer to different concepts
or whether they use the different terms interchangeably.

Response: We understand the confusion and deleted the sentence on page 4 as it was also
redundant (see first sentence in the section “Feedback loops and feedback control”). To
avoid misunderstandings, we used the term cybernetic feedback model consistently.

On page 3, the authors write: “We aim to establish a theoretical connection between
cybernetic control models and other feedback regulation models, such as
reinforcement learning”. Reading this, I felt overwhelmed by the many terms and
concepts introduced at ones. It might help to outline the term ‘cybernetic’ in greater
detail. Furthermore, without having been introduced to the model, a reader can
struggle to understanding where and how reinforcement learning comes into play
here.

Response: We improved the order of our arguments as the reinforcement learning part was
more like a future use case of a theoretical connection to our model. The revised
paragraphs are as follows:

“We build on cybernetic models of behavioral regulation, that is, models that are designed
to understand or regulate dynamic processes in complex systems ( Leonard et al., 2021),
focusing on the fundamental elements that comprise these models. Cybernetic models
illustrate a closed system that regulates itself using a feedback loop. Social influence can
target elements in cybernetic models, representing different forms of social influence.

We propose a framework that identifies beneficial and detrimental manipulation tactics in
everyday life, contributing to a broader understanding of social influence. While previous
research has identified different strategies of social influence ( Bruins, 1999; Higgins et al.,
2003), our approach exceeds existing approaches by categorizing these strategies
according to distinct entrance gates to the internal feedback loop. Thereby, the proposed
framework helps to develop a precise description of where and how different kinds of social
influence affect another person'’s internal feedback loop.

Our framework helps establishing a theoretical connection between cybernetic control
models and other feedback regulation models, such as reinforcement learning (i.e.,
learning the optimal behavior in an environment to obtain maximum reward through
observations of how choices are influenced by past decisions and rewards; Sutton & Barto,
1998). By combining these models in the future, researchers might be able to identify
interactions that enhance our understanding and prediction of social influence. For
example, combining our proposed model with reinforcement learning can help determine
which social influence mechanisms are advantageous and crucial in social interactions.”
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I suggest to refrain from using the term ‘study’ (page 7 under “Social influence on
action selection”) when referring to the theoretical model outlined in the present
article. It suggests that data will be presented.

Response: Agreed. We replaced the term “study” by “article” or “opinion piece”.

Competing Interests: No competing interests were disclosed.
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? Yanyan Qi
1 School of Education, Zhengzhou University, Zhengzhou, Henan, China
2 School of Education, Zhengzhou University, Zhengzhou, Henan, China

In this article, Weil3 et al. proposed a social influence model under a cybernetic control system.
They hypothesized that social influence can occur by influencing the target’s situation, goal state,
comparator, action selection, feedback predictor, or action. Then as model applications, they
discussed some commonly-seen social influence tactics, e.g., social norms, and advertisement,
under this framework. This paper is interesting and in general easy to follow. While before
indexing, I still have some suggestions.

Abstract
1. In the first sentence the authors said “This article aims to describe social influence by
elucidating the cognitive, affective, and motivational processes that occur when an
individual experiences an attempt at being influenced.” But when reading the full context, I
am still confused about the meaning of “the cognitive, affective, and motivational
processes”.

2.1 suggest the authors write the abstract according to the manuscript, e.g., the author
mentioned ' coercion targets the selection mechanism, and violence targets the action’,
which had not been discussed in the full text.

The full context

1. Since the paper is quite long, I suggest the authors give different heading levels, which will

make it easier to understand the article structure.

2. In “social influence on behaviour while acting” section, the authors first mentioned
“descriptive norms” without the definition, while in “Examples of model applications”
section, the authors mentioned it again and gave a definition. Please re-organize this part.
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3. Some newly published literature could be added to the manuscript.

4. Just a suggestion, since the author frequently mentioned “framing”, and “self-regulatory
focus”, I am thinking maybe you can add an “influencing factors” section, which can contain
not only the “framing” and “self-regulatory focus” from the target's side, but also the
characteristics of the influencer, e.g., as you mentioned, reputation and trustworthiness.

Is the topic of the opinion article discussed accurately in the context of the current
literature?
Yes

Are all factual statements correct and adequately supported by citations?
Yes

Are arguments sufficiently supported by evidence from the published literature?
Yes

Are the conclusions drawn balanced and justified on the basis of the presented arguments?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Social psychology, social behavior, and social emotions

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Martin Wei3

Dear Dr. Qi,
we appreciate the thoughtful review and have addressed the feedback. These changes are
noted below in a point-by-point response.

Abstract

In the first sentence the authors said “This article aims to describe social influence by
elucidating the cognitive, affective, and motivational processes that occur when an
individual experiences an attempt at being influenced.” But when reading the full
context, I am still confused about the meaning of “the cognitive, affective, and
motivational processes”.

Response: We agree that this sentence is too vague and not well explained in the abstract.
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Therefore, we have reworded the beginning of the abstract as follows:
“This article aims to unravel the dynamics of social influence by examining the processes
that occur when one person is the target of another's influence.”

I suggest the authors write the abstract according to the manuscript, e.g., the author
mentioned ‘' coercion targets the selection mechanism, and violence targets the
action’, which had not been discussed in the full text.

Response: We changed “coercion” to “obedience” as an example for the selection mechanism
as we discussed obedience in more detail in the corresponding section. For action, however,
we stuck to “violence”, as this was one of our examples (“violent or deceptive action
redirections”).

The full context

Since the paper is quite long, I suggest the authors give different heading levels,
which will make it easier to understand the article structure.

Response: The heading levels were set to one level by the journal during the editing process
- we unfortunately cannot change anything in this regard.

In “social influence on behaviour while acting” section, the authors first mentioned
“descriptive norms” without the definition, while in “Examples of model applications”
section, the authors mentioned it again and gave a definition. Please re-organize this
part.

Response: Thank you. Agreed. We moved the definition to the first mentioned section “Social
influence on behavior while acting”. The first sentence of the second paragraph in this
section now reads:

“However, most social influence research concerns social norms and subtle psychological
processes ( Cialdini & Goldstein, 2004). Thereby, descriptive norms refer to the behavior of
relevant others ( e.g., peers, family, society) and provide a socially determined standard for
effective behavior ( i.e., what individuals typically do), while injunctive norms refer to appeals
about what other members of society approve or disapprove of.”

Some newly published literature could be added to the manuscript.

Response: We have included the following (more recent) papers at appropriate positions in
the manuscript.

Caspar, E. A., Beyer, F., Cleeremans, A., & Haggard, P. (2021). The obedient mind and the
volitional brain: A neural basis for preserved sense of agency and sense of responsibility
under coercion. PloS one, 16(10), e0258884.
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Diel, K., Grelle, S., & Hofmann, W. (2021). A motivational framework of social comparison.
Journal of Personality and Social Psychology, 120(6), 1415-1430.

Gass, R. H., & Seiter, J. S. (2022). Persuasion: Social influence and compliance gaining.
Routledge.

Haslam, S. A., Reicher, S. D., & Birney, M. E. (2014). Nothing by mere authority: Evidence that
in an experimental analogue of the Milgram paradigm participants are motivated not by
orders but by appeals to science. Journal of Social Issues, 70(3), 473-488.

Hollander, M. M., & Turowetz, J. (2017). Normalizing trust: Participants’ immediately post-
hoc explanations of behaviour in M ilgram's ‘obedience’experiments. British Journal of Social
Psychology, 56(4), 655-674.

Legros, S., & Cislaghi, B. (2020). Mapping the social-norms literature: An overview of
reviews. Perspectives on Psychological Science, 15(1), 62-80.

Ren, Q., Gentsch, A., Kaiser, J., & Schiitz-Bosbach, S. (2023). Ready to go: higher sense of
agency enhances action readiness and reduces response inhibition. Cognition, 237, 105456.
Sosa, M., & Giocomo, L. M. (2021). Navigating for reward. Nature Reviews Neuroscience, 22(8),
472-487.

Spears, R. (2021). Social influence and group identity. Annual Review of Psychology, 72, 367-
390.

Wolske, K. S., Gillingham, K. T., & Schultz, P. W. (2020). Peer influence on household energy
behaviours. Nature Energy, 5(3), 202-212.

Just a suggestion, since the author frequently mentioned “framing”, and “self-
regulatory focus”, I am thinking maybe you can add an “influencing factors” section,
which can contain not only the “framing” and “self-regulatory focus” from the target'’s
side, but also the characteristics of the influencer, e.g., as you mentioned, reputation
and trustworthiness.

Response: We appreciate the suggestion by the reviewer. Since this opinion piece is focused
on how and where the influencer can enter the internal feedback loop system of the target,
we have deliberately decided not to address individual differences of the influencer,
because we believe that the focus of the paper would otherwise remain less clear and it
would be too much for the manuscript in terms of its scope. We have therefore refrained
from further elaborating on “influencing factors” in relation to the influencer him/herself
although this is a highly interesting topic.

Competing Interests: No competing interests were disclosed.
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