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Abstract

Currently, ideologically-motivated discourses are actively undermining perceived
value of science, with evidence-based policy-making being increasingly replaced with
antiscience agendas shaped by political, spiritual, or conspiratorial ideologies. We propose
that motivated science rejection is driven by compensatory mechanisms serving to maintain a
coherent understanding of reality when this understanding conflicts with science. Drawing on
the meaning maintenance model and the assumption of fluid compensation—any belief
framework can be replaced with another to restore meaning—we argue that when science
violates meaning, it is rejected in favour of an alternative framework of ideological beliefs,
regardless of their epistemic validity. Interventions that align science with meaning-
maintenance needs to minimise compensatory responses may prove promising in reducing
science rejection.
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motivated cognition



Meaning maintenance drives science rejection

Science is a cultural pursuit of knowing that accumulates understanding of the natural
world, using rigorous and systematic empirical methods. As such, science also serves
psychological functions for controlling and predicting the environment, with the capacity to
satisfy a fundamental human need for coherent meaning [1]. Crucially, to be accepted as
reliable and functional by the scientific community, scientific knowledge needs to be
objectively and critically evaluated. Indeed, organised scepticism is one of the guiding norms
of science [2]. However, lay evaluations of scientific findings often deviate from the principle
of organised scepticism rooted in objective scrutiny, and instead take a form of scepticism
grounded in psychological motivations [3]. We propose that when scientific findings conflict
with these motivations, science is rejected in favour of reducing the feeling of conflict and
regaining a coherent understanding of reality [4,5].

Science rejection—the unwarranted scepticism towards science, its epistemology,
sound empirical outputs, or advice—has often devastating consequences for wellbeing, the
environment, and societal progress [6]. In extreme cases, refusal to engage in evidence-based
health advice in order to preserve one’s subjective understanding of reality results in loss of
lives [7]. While unwarranted science scepticism has a long history [8], today, antiscience
sentiment driven by political agendas, spiritual concerns, or conspiracy beliefs is gaining
prominence across public and political discourses and requires urgent attention [9—11]. Yet,
motivated science rejection is resistant to change and represents a key challenge in improving
science acceptance [12].

The Need for Meaning
In the present paper, we propose that motivated science rejection is difficult to reduce

because it is largely driven by a fundamental human need for meaning [13]. Although, in



principle, science should represent an objective epistemology, in practice, science functions
as a subjective belief framework, perceived as a way to provide meaning or explain the world
at large [14]. Indeed, as proposed by Kuhn [15], scientific paradigms, like any other non-
epistemic systems, are laden with values and fulfil social functions. Drawing on the meaning
maintenance model and its key assumption of fluid compensation—any committed belief
frameworks of expected associations can be substituted for one another to reduce anxiety felt
in response to meaning violations—we propose that when science violates meaning, it is
rejected in favour of another alternative committed framework. This represents a palliative
meaning maintenance process [13,16]. Importantly, all violations of committed expectations
result in equivalent experiences of aversive arousal evoked by perceived inconsistency that
motivate compensatory behaviours to restore meaning [16,17].

We argue that such compensatory behaviours account for science rejection. First,
science can violate meaning by clashing with another committed belief framework. As a
result, science is rejected through the process of compensatory assimilation. That is, to retain
a sense of familiar understanding, one can assimilate perceived conflict by disregarding
science as valuable [4]. Second, science may also violate meaning by failing to explain the
world. This will result in fluid compensation, whereby people affirm commitment to
alternative frameworks [5]. While alternative frameworks, often related to telos (e.g., fate,
God, nature), do not serve the same objective epistemic function as science, these
frameworks will be more valuable insofar as they alleviate the anxiety caused by perceived
inconsistency and restore a sense of meaning [5]. In other words, the mechanisms supporting
meaning maintenance when evaluating science reflect motivations to feel like one
understands reality, and violation-compensating cognitions that sustain this understanding.

We first review evidence illustrating how compensatory processes involving assimilation and



affirmation underlie science rejection, and second, we highlight how meaning can be
employed in designing interventions against motivated science rejection.
Conflict Assimilation

Psychological motivations are well-established antecedents of science rejection across
several science domains [3]. According to the attitude roots model, science is rejected due to
perceived incompatibility between science and underlying motivations (i.e., attitude roots:
ideologies, but also vested interests, anxieties/phobias, identity, conspiracy mindset) [4]. To
illustrate, political conservatism predicts climate change denial [18], spirituality contributes
to vaccination rejection [19-21], while both religion and spiritualty involve disbelief in the
value of scientific epistemology [22]. All these ideologies conflict with certain aspects of
science-derived policies, scientific method, or knowledge (climate change mitigation
conflicts with conservative free market ideology; spiritual inner knowing and religious faith
conflict with scientific reason) [3,4,19,21].

We suggest that assimilation of perceived conflict largely drives motivated science
rejection. Specifically, people reframe incongruent scientific claims as non-scientific or
illegitimate, rather than rejecting science as a whole [3]. This compensatory process is
motivated by aversive arousal evoked by perceived inconsistency between science and an
aspect of committed ideology [16]. However, it is possible that when perceived inconsistency
evokes less arousal and is therefore less threatening, scientific claims might be accepted as
compatible with a relevant ideology. One way this can be achieved is through tailored science
communication. Hornsey and Fielding [see Jiu jitsu persuasion, 4] suggested that tailored and
domain-specific communication techniques can be used to address incompatibility between
science and motivations. As such, presenting specific scientific findings as aligning with an
identified underlying motivation reduces science rejection [e.g., addressing conservative

climate change scepticism by highlighting how protecting the environment maintains



patriotic values; 4]. Tailored science communication aims to address the process of motivated
cognition, whereby a desire to arrive at conclusions aligning with prior attitudes overshadows
rational processing of scientific information, leading to biased reasoning [23]. But tailoring
may also buffer individuals from experiencing aversive arousal, as the perceived
inconsistency between science and ideological concerns is removed. So far, presenting
tailored messages shows promising but mixed results, with some successful outcomes in the
domain of climate change [24, 25, but see 26], though no effects for general trust in scientists
[27]. Potentially, to the extent that tailoring effectively buffers against physiological arousal,
serving the meaning-maintenance function, this technique should be effective in reducing
science rejection. Future research should examine this mechanism directly.
Affirmation of Alternative Beliefs

Beyond incompatibility with ideologies, science may also fail to address explanatory
needs, both in terms of epistemic and existential understanding of reality. As a result, science
can be rejected through fluid compensation and affirmation of alternative beliefs.
Epistemic Understanding

Beliefs serve the subjective feeling of making sense and people explicitly justify
holding different beliefs in terms of epistemic or explanatory needs [14]. In turn, their
perceived truth increases when beliefs have strong explanatory power, account for multiple
observations in the environment, and hence, do not evoke conflict arousal [28]. However,
perceived truth is not the only source of feeling that one understands reality. Explanatory
power also affects the extent to which beliefs are psychologically valuable in terms of
personal meaning, relevance, and importance - all markers of the subjective feeling of
understanding [29]. Supporting Camus’ notion of nostalgia for unity—people’s desire for a
unified explanation of the world as a whole—a scientific theory presented as accounting for

multiple, as opposed to a few observations, is evaluated as more valuable and meaningful



[30,29]. Explanatory value in turn has implications for science evaluations. When scientific
theories on the origins of the universe were presented as having strong in contrast to weak
explanatory power, science was implicitly evaluated more positively [5, see also 31].
Crucially, this also resulted in automatic negative evaluations of God. The same evaluations
criteria applied to religious explanations - seeing God as having strong explanatory power led
to automatic positive evaluations of God and negative evaluations of science. Although
people have an intuitive understanding that scientific beliefs should be objective and less
personally relevant [14,32], science is still evaluated based on its subjective meaning-
maintenance value similarly to religious belief. These findings illustrate fluid compensation
and functional equivalence of science and religion — when one framework fails to satisfy
understanding of reality, it is rejected in favour of the other one that reaffirms meaning with a
stronger explanation. Hence, to the extent that science provides subjectively satisfying
explanations about epistemic phenomena (even though unrelated to the self), it will be
positively evaluated, rather than rejected and replaced with another framework.

Overall, perceived meaning-maintenance value of science is crucial in determining
science evaluations. As a result, modifying what science means to people should have
positive consequences for science acceptance, whereby science should be evaluated as
coherent with one’s existing understanding of reality and assimilated, rather than rejected in
favour of another framework. Indeed, reducing psychological distance to science, that is,
increasing the extent to which science is seen as tangible and personally relevant in the here
and now, predicts greater science acceptance across multiple contentious science domains
[33]. This is likely because psychological proximity increases the strength of commitment to
science [13]. Overall, such interventions have promising outcomes for increasing science
acceptance [34].

Existential Understanding



Beyond epistemic understanding, there is also evidence suggesting that science can
maintain existential understanding for some individuals. For example, affirming belief in
science as a best way of knowing, endorsed by secular individuals highly committed to
science, resembles the function of religious belief in alleviating stress and fear of death [35,
but see 36]. Also, some secular individuals report experiencing spirituality—inner feelings of
transcendence and a deep sense of connection—in response to thoughts about scientific
theories [37,38]. Such feelings correspond to Camus’ notion of satisfied nostalgia for unity
and Freudian sensations of eternity [39,40]. Indeed, those who experience spirituality of
science show greater meaning in life, as well as positive science attitudes [38].

While commitment to scientific belief frameworks can provide existential
understanding, affirming beliefs in science does not serve the meaning-maintenance function
across all contexts. Belief in science as a best epistemology correlates negatively with
meaning in life in religious contexts even among scientists, whilst spirituality of science does
not alleviate concerns about death across secular and religious contexts [41,42]. Also,
reminders of scientific materialism lead to decreased perceptions of existential mattering in
non-believers [43]. Future research should determine whether such effects also translate into
negative evaluations of science for non-believers. Overall, beliefs in science can offer a sense
of epistemic understanding and at times, this sense provides existential comfort to highly
committed secular individuals in academic contexts [44]. Yet, for the general population,
beliefs in science seem to have poor explanatory power in addressing questions about deeply
subjective matters of life and death. When such decreased explanatory value becomes salient,
science may be rejected through fluid compensation in favour of reaffirming meaning in
frameworks that better preserve a sense of existential meaning.

Implications for Interventions



In the present paper, we argued for the importance of compensatory mechanisms
serving meaning-maintenance needs—assimilation and affirmation—in science rejection.
When science fails to maintain meaning because scientific claims directly violate committed
alternative frameworks, science is disregarded through the process of assimilation. Further,
when science has weak explanatory power—it does not account for observations in the
environment or address questions about meaning in life—people replace science and affirm
meaning in another alternative framework through the process of fluid compensation.

We suggested that communication techniques that tailor science to ideological
frameworks may reduce assimilation efforts through alleviating aversive arousal to perceived
inconsistencies. Yet, frameworks that have strong subjective explanatory power may be
always prioritised over scientific claims that fail to address the feeling that one understands
epistemic as well as existential concerns. For this reason, tailoring should be combined with
science communication techniques highlighting what each science domain does best: It
accounts for multiple observations in the natural environment [8]. This can be further
reinforced by highlighting personal importance of science in the here and now through
decreasing psychological distance to science. Therefore, modifying what science means to
people and how it aligns with important ideologies should minimise compensatory responses
and be especially beneficial in fostering greater science acceptance.

Conclusion

At present, public antiscience discourses rooted in ideological beliefs challenge
perceived value of science, with potentially catastrophic consequences for wellbeing and
tackling global emergencies. We proposed that when science violates meaning needs, people
are motivated to reject it through compensatory mechanisms. While all efforts to reduce
science rejection are extremely important (see this special issue), we argue that science

communication techniques that align science to existing ideological motivations combined



with boosting explanatory value of science may prove successful in reducing antiscience
sentiment. These techniques will be successful insofar as they serve the underlying process of

meaning maintenance and minimise compensatory responses to meaning loss.
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