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CAN NUANCED SCIENCE BE EFFECTIVE?
ASSESSING THE IMPACT OF MULTIFACETED
SCIENCE ON PUNISHMENT DECISIONS

This chapter is under review for publication as:
Kuiper, M. E., Reinders Folmer, C., & van Rooij, B. (under review). Can nuanced science
be effective? Assessing the impact of multifaceted science on punishment decisions.



Chapter 6

Abstract

Many criminal policies continue to be based on the idea that more severe punishment
deters, even though there is no conclusive empirical evidence to support this. The
present study seeks to understand how criminological evidence can come to shape
hypothetical punishment decisions. It builds on earlier work that showed that
criminological science about deterrence can make punishment decisions become
more aligned with such science. In these earlier studies, a cohesive summary of the
science was presented. However, criminological evidence is often more nuanced and
multifaceted, often with mixed or even contradictory findings. This study researches
whether multifaceted criminological evidence can still impact punishment decisions. We
do so through a vignette study (N = 257), in which participants make criminal sanction
policy decisions either after reading cohesive or multifaceted science or without
receiving such information. The study finds that even when multifaceted criminological
evidence was presented, participants’ decisions became more aligned with the science
in that they were less inclined to increase punishment in order to prevent future crime.
Furthermore, multifaceted science was no less effective than cohesive science. Our
findings show that even when criminological evidence is presented in a less cohesive
manner, it still has the capability to influence decisions about punishment. As such,
nuanced science does not need to be an obstacle to better alignment with policy.
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Introduction

Criminology has provided many relevant insights to improve the operation of the
criminal justice system. Yet, there is often a mismatch between the scientific evidence
and what happens in practice (Blomberg et al., 2024). A key example where there
seems to be such a gap between the evidence and perceptions is the deterrent effect
of more severe punishment. Deterrence theory suggests that crime can be prevented
if the costs of the crime outweigh the benefits (Zimring & Hawkins, 1973). In other
words, people will refrain from crime if the punishment is severe and certain enough
(Becker, 1968; Polinsky & Shavell, 2000). Research into different types of deterrence
and their preconditions for deterring crime has shown a different picture, however
(Dolling et al., 2009; Nagin, 2013a; Pratt, 2008). Based on this research, we know that
there is no conclusive evidence that longer prison sentences have a general deterrent
effect on violent offenses (Délling et al., 2009; Nagin, 2013a). Furthermore, it seems that
the certainty of punishment is more important than its severity (Apel & Nagin, 2011;
Paternoster, 1987; Paternoster & Simpson, 1996) and that the subjective perceptions
of severity and certainty play an important role (Apel, 2013, 2022; Apel & Nagin, 2017).
Nevertheless, in practice, many criminal justice policies continue to be based on the
idea that longer prison sentences will deter future offenders (Fagan, 2014; Pratt, 2008).

The fact that such vital findings have failed to impact criminal justice policy has
led to frustration and worries amongst criminologists (Blomberg et al., 2024; Clear,
2010; Fagan & Buchanan, 2016; Pratt, 2008; Welsh & Farrington, 2012). In response,
the field of translational criminology developed, seeking to understanding how and
when criminological empirical findings are (or are not) used in criminal justice policy
(Blomberg et al., 2024; Laub & Frisch, 2016; Pesta et al., 2019). Recent findings suggest
that it is possible for criminology to influence hypothetical punishment decisions if such
evidence is presented to decision-makers (Kuiper, Reinders Folmer, et al., 2023; Rose et
al., 2023). More specifically, reading criminological evidence about the deterrent effect
of punishment made participants less likely to opt for stricter punishment when asked
to respond to a scenario where they had to make a policy response to a sharp increase
in crime, even in the case of violent crimes and salient victim harm (Kuiper, Reinders
Folmer, et al., 2023; Rose et al., 2023).

These findings paint an optimistic image of the capacity of criminological evidence
to guide criminal justice policy. However, in these studies, the scientific information
was presented as cohesive and consistent, with a clear, one-directional conclusion.
In reality, criminological scientific findings are often more uncertain, multifaceted, or
even inconclusive. Indeed, even with regard to the deterrent effect of punishment, the
quality of research differs greatly and has multiple methodological limitations. It also
often lacks cohesiveness, as results may be inconclusive, mixed, or even contradictory
(Kuiper, Reinders Folmer, et al., 2023; Van Rooij & Kuiper, forthcoming). Translational
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criminology emphasizes that the way that evidence is presented or communicated can
represent an important challenge for evidence-informed policymaking (Blomberg et al.,
2024). As such, a critical question for the translation of criminology to criminal justice
policy is: does criminological evidence influence criminal justice policy when shown in
its complexity? In other words, can social science that is not simple and cohesive still
influence policy decisions?

The present study seeks to examine this question. Our main goal is to examine whether
presenting multifaceted evidence about the deterrent effect of punishment may be
less effective in reducing decision-makers’ reliance on stronger punishment than a
cohesive presentation of the evidence. That is, we examine whether presenting the
criminological evidence in a manner that reflects the complexity of the literature in
reality may have similarly beneficial effects on criminal justice policy. In order to capture
the effect of criminological science on such policy decisions without interference from
an institutional political context, the present study deliberately studies decision-making
amongst participants from the general population rather than real policymakers.
Studying such hypothetical decisions in a general population enables a better view of
how the science comes to affect decision-making at the individual level, without the
interference of institutional politics. Furthermore, we aim to replicate the previous
findings on the effects of cohesive criminological evidence about punishment as
reported by Kuiper, Reinders Folmer, et al. (2023) and Rose et al. (2023). Here, we aim
to see whether presenting cohesive evidence about the general effect of punishment
may reduce decision-makers’ reliance on stronger punishment. We will discuss the
implications for theory and practice, particularly for the translation of criminological
empirical findings into criminal justice policy.

How Science Can Affect Policy

Translational criminology aims to improve the incorporation of criminological evidence
in criminal justice policy in order to work toward more evidence-informed policy
(Blomberg et al., 2024; Laub & Frisch, 2016; Pesta et al., 2019). It contends that this is
needed to enable policy to better address the problems of today’s society. As Blomberg
et al. (2024) stated:

After decades of observing the social toll of ideology driven, ineffective, overly
punitive policies —including three strikes laws, mandatory minimum sentences
for drug offenders, and life without parole for juveniles, among others (Dilulio
Jr, 1994; Latessa et al., 2020) — it is now more important than ever to narrow
the gap between perceptions and evidence when it comes to criminal justice
policy and practice. (p. 2)
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Narrowing the gap is not simply a matter of insisting on the rigor of evidence or the
authority of the field of criminology and its researchers (Blomberg et al., 2024). A
thorough understanding of the conditions under which criminological evidence can
influence criminal justice policy is also vital.

Recent findings on this question are encouraging. Such research has analyzed whether
presenting criminological evidence on the deterrent effect of punishment impacts
hypothetical policy decisions about punishment (Kuiper, Reinders Folmer, et al., 2023;
Rose et al., 2023). Results were noteworthy: participants who were instructed to act
as policymakers and who received a summary of the state of science that there is no
conclusive evidence that more severe punishment will deter future offenders were less
inclined to double sentences in order to prevent future crime compared to participants
who did not receive such scientific information. This effect was robust even when victim
harm was made salient (Kuiper, Reinders Folmer, et al., 2023) and when the crimes
were expanded to include not only burglaries but also crimes like armed robberies
and murder (Rose et al., 2023). These findings suggest that criminological evidence can
influence decisions relating to criminal justice policy.

While these results are promising, demonstrating the potential for criminological
evidence to guide criminal justice policy, important questions remain over the
generalizability of these findings. Of particular importance is the fact that in these
studies, the scientific information was presented in a cohesive manner. More specifically,
the empirical criminological literature on deterrence was succinctly summarized by
stating that there is no conclusive evidence that more severe punishment deters future
offenders. While indeed this reflects the conclusions of influential studies and reviews
of the empirical literature (based on Brown, 1978; Chamlin, 1991; Helland & Tabarrok,
2007; Males & Macallair, 1999; Nagin, 2013a, 2013b; Shepherd, 2002a; Zimring & Kamin,
2001), it does convey the image that research on this question has been a cohesive body
of consistent findings. In reality, scientific evidence is often sparse or contradictory and
therefore uncertain (Popper, 1959). This is also true for research on the deterrent effect
of punishment: the evidence is more nuanced with many preconditions (Van Rooij &
Kuiper, forthcoming). Research on deterrence can be inconclusive in its findings, and
sometimes even contradictory, and the results can be more nuanced and multifaceted
than the (cohesive and consistent) way that these were presented in the previous
studies. For example, contrary to the sweeping conclusions of the most influential
reviews, Dolling et al. (2009) concluded in their meta-analysis that the deterrent effect
of punishment can in fact be found for minor offenses, but not for violent offenses.
These authors did not distinguish the certainty and severity of punishment, however.

Importantly, these observations do not only apply to the deterrent effect of punishment,

but to criminological evidence more generally. Overall, if we have a closer look into
criminological findings, more often than not we see mixed or multifaceted results, and
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sometimes even contradictory findings. For example, there is some disagreement in
large reviews on criminogenic effects of punishment. Villettaz et al. (2015) conclude
that only studies that lack a rigorous methodological design that controls for possible
third variables find criminogenic effects. In contrast, Petrich et al. (2021) found evidence
for criminogenic effects, regardless of study design. The notion that criminological
evidence can be mixed or contradictory is important because the way that science is
presented is assumed to form a barrier against it having an impact on policy decisions
(Blomberg et al., 2024; Oliver et al., 2014; Pagoto et al., 2007). Existing research,
however, does not illuminate how the presentation of scientific evidence may impact
its effects on policy. In particular, an important question is whether criminological
evidence presented in a multifaceted manner, in which the nuance and also mixed
findings of the empirical literature are reflected, can still effectively shape criminal
justice policy. And should it be the case that its impact does differ depending on its
presentation, then it becomes important to understand the processes that may explain
this. Insight into these questions is urgently needed to better understand the scope
for criminological findings to inform policy decisions, the obstacles that may constrain
this, and the way to overcome these, in order to move toward more evidence-informed
criminal justice policy.

Why Cohesive Science Presentation Would Be More Effective

Confidence in Science

Which processes could explain why the impact of criminological science on policy
decisions might differ depending on how cohesively the science is presented? Different
mechanisms might feature in this. To begin with, it could be that the presentation may
impact perceptions of the scientific evidence, for example in terms of its credibility or
authority. According to this line of reasoning, presenting the science in a multifaceted
(rather than a cohesive) manner, in which the nuance and differences in findings are
reflected, may undermine decision-makers’ confidence in the science and thereby
reduce their willingness to rely on it in policy decisions.

Broader research into trust in science states that trust and confidence are crucial in
order for science to make an impact in the solution of societal problems (Wintterlin et
al., 2022). Trust in science can be defined as “one’s willingness to rely on science and
scientists (as representatives of the system) despite having a bounded understanding
of science and the risk of not getting to the ‘truth’” (Wintterlin et al., 2022, p. 6).
Research shows that people can differ in their attitudes toward science (Allum et al.,
2008; Gauchat, 2012; Rutjens, Heine, et al., 2018; Rutjens, Sutton, et al., 2018; Wintterlin
et al., 2022) and also in their attitudes toward social sciences (Campbell & Reiman,
2022; Lilienfeld, 2012). Besides individual characteristics such as ideology or political
orientation (e.g., Gauchat, 2012; Rutjens, Sutton, et al., 2018), the way the science is
communicated can also influence people’s willingness to trust science to inform policy.
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Previous research in the domain of climate research, for example, indicates that the
communication of uncertainty can lead to science skepticism and undermine people’s
willingness to support environmental policies (Corner et al., 2012; Ding et al., 2011).
Taken together, such insights seem to imply that if science is presented in a multifaceted
manner, which is less cohesive in its conclusions, people may perceive it as less reliable,
trustworthy, or convincing—and, consequently, may want to rely less on such evidence
and more on their own intuitive ideas. However, the existing research does not directly
test this possibility; nor does it illuminate how this may apply to criminological evidence
(such as that on the general deterrent effect of punishment) and its implementation
in policy decision-making.

Cognitive Load

Another possibility is that the presentation of the scientific evidence could impact
its intelligibility and hence the cognitive load for the decision-maker. Presenting the
science in a multifaceted manner may increase its complexity and thereby the mental
effort required to understand or apply it. In this way, a multifaceted presentation of
the science may similarly reduce its application in policy decisions.

Cognitive load refers to any demands on working memory storage and information
processing and can play a role in decision-making (Sweller, 1988). Cognitive load can
be caused by different things and can be extraneous or intrinsic. Here, the intrinsic load
may be relevant as intrinsic load is due to the natural complexity of the information
that needs to be processed (Schnotz & Kiirschner, 2007). Thus, it could be that science
that is presented in a more multifaceted way, with a less cohesive and clear conclusion,
requires greater mental effort from decision-makers to understand or apply compared
to when science is presented in a cohesive way. In light of this increased cognitive
burden, decision-makers may become less inclined to incorporate the science, and rely
on their intuitive ideas instead.

To understand how this process operates, the dual process model is relevant; over
the years this has become the most prominent model of decision-making. The dual-
process model assumes that decisions can be made through the fast, automatic, and
intuitive “system 1” or through the slower, more controlled, and reflective “system 2”
(Epstein, 1994; Evans & Stanovich, 2013; Stanovich & West, 1998). Cognitive processes
can overrule the intuitive reactions of system 1 that predominate in most of everyday
life, and initiate more deliberate judgment by means of system 2. In moral reasoning,
these deliberate judgments are also known as utilitarian judgments (Tinghog et al.,
2016). Why this distinction is relevant becomes clear when we consider decisions
about punishment. Punitive decisions are often driven by intuitive motivations rather
than practical utilitarian considerations, consistent with system 1 (Aharoni & Fridlund,
2012). Conversely, when deliberating decisions about punishment more consciously,
consistent with system 2, people may consciously weigh the available information,
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and the influence of their (punitive) intuitions may decline (Van Prooijen, 2018).
Importantly, scientific evidence may challenge such punitive intuitions and prompt
conscious deliberation in system 2. However, system 2 can also be overloaded when the
cognitive load is too high, in which case people will rely on (less demanding) intuitive
judgment instead (Petty, 1986). As such, while a cohesive presentation of the science
may prompt conscious deliberation and suppress punitive intuitions, a multifaceted
presentation of the science could risk overloading decision-makers and leading them
to revert to their (punitive) intuitions.

Present Study

Building on previous research, the present study will further explore the conditions
under which criminological evidence on the general deterrent effect of punishment
can affect hypothetical policy decisions about stronger punishment to prevent future
crime. Specifically, this research will focus on whether presenting the relevant science
in a multifaceted manner, as opposed to a cohesive manner, may affect its impact. In
particular, we examine whether a multifaceted presentation of the science, in which its
complexities and inconsistencies are reflected, may undermine or consolidate its impact
on punishment decisions, compared with the cohesive presentation that was shown
to reduce punitiveness in recent research. Moreover, we explore possible mechanisms
that may explain differences in the impact of the science depending on its presentation,
in the case that these emerge.

In order to explore this, we will focus on participants from the general public who will
be asked to take on the role of policymakers. We opted for this approach as it allows us
to study the influence of criminological evidence on individual decision-making without
the interference of the institutional political context, similar to the paradigm of Kuiper,
Reinders Folmer, et al. (2023). In line with previous studies (Kuiper, Reinders Folmer,
et al., 2023; Rose et al., 2023), we expect that participants who read criminological
evidence about the general deterrent effect of punishment will be less inclined to
increase sentences in order to prevent crime when compared to participants who do
not receive such information (Hypothesis 1). However, we expect that the impact of
the science will differ depending on its presentation. More specifically, we expect that
tendencies to increase punishment will be greater among participants for whom the
science is presented in a multifaceted way than among those for whom the science
is presented in a cohesive manner (Hypothesis 2). We hypothesize that the differing
impact of the science can be explained by two processes. First, we hypothesize that
this can be explained because participants in the multifaceted condition will have less
confidence in the presented science than people in the cohesive condition (Hypothesis
3). Second, we hypothesize that this can be explained by the greater cognitive load
resulting from the multifaceted presentation of the science when compared to the
cohesive presentation (Hypothesis 4).
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Pilot Study

We first conducted a pilot study in order to test whether the different presentations of
the science truly differed in terms of perceived cohesiveness.

Methods

Ethical approval was obtained as part of a wider project from the Ethics Review Board of
the Amsterdam Law school, University of Amsterdam, on May 19, 2020. All participants
provided consent before taking part in the study, and participation was voluntary. The
data from the pilot can be found here.

Participants and Procedure

Based on a priori power analysis using G*Power (Faul et al., 2009) for two conditions
(cohesive science, multifaceted science) an effect size of Cohen’s f = .25, power of .95,
and a = .05, we recruited 699 participants through the online platform Prolific Academic
(prolific.com). Twenty-nine participants were excluded from analysis because they failed
one or more of the attention checks, resulting in a final sample of 670 participants. The
age of the sample ranged between 18 years and 82 years old (Mage= 43.41,5D, = 13.80),
and 40.4% of the sample identified as female. Participants were randomly assigned to
one of two conditions (cohesive science, multifaceted science). After giving consent
and completing demographical questions, all participants received one of the two
science vignettes. Thereafter, participants were asked to answer questions about the
science and their experienced cognitive load. Participants were paid £12.15 per hour
for their participation, with a median time of 3.57 minutes. In Table 1, an overview of
the descriptive statistics per condition is presented.
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Table 1
Descriptive Statistics per Condition in Pilot Study

Measure Cohesive Science Multifaceted Science
N 332 338

Age (M(SD)) 43.16 (14.18) 43.65 (13.44)
Trust in Science (M(SD)) 3.89(.87) 3.81(1.02)
Punitiveness (M(SD)) 2.95(1.11) 3.06 (1.05)
Gender (%)

Female 38.3 42.6

Male 61.4 55.3

Other 0.3 2.1

Political Orientation (%)

Very Liberal 17.5 17.2

Liberal 38.0 32.5
Moderate 23.2 24.3
Conservative 14.8 19.8

Very Conservative 6.6 5.9

Social Science Experience (%) 19.0 14.8

Law Experience (%) 7.2 8.3

Note. Group differences were found for Trust in Science, t(655.25) = 3.44, p < .001.

Materials

Science Manipulation (Supplementary Materials E). Participants in the cohesive
science condition were presented with a short summary of the main findings on the
deterrent effect of punishment: that most reviews state that there is no conclusive
evidence that stronger punishment deters crime. Specifically, they learned that the
certainty of punishment is more important than the severity of punishment and that
a threshold of certainty is needed in order for punishment to deter (based on Brown,
1978; Chamlin, 1991; Helland & Tabarrok, 2007; Males & Macallair, 1999; Nagin, 20133,
2013b; Shepherd, 2002a; Zimring & Kamin, 2001). Participants in the multifaceted
science condition received a summary that also presented notable inconsistencies
within this literature. Specifically, it was explained to participants that most of the
reviews on deterrence concluded that there is no conclusive evidence that more severe
punishment will deter future crime; the certainty of punishment is more important
(based on Brown, 1978; Chamlin, 1991; Helland & Tabarrok, 2007; Males & Macallair,
1999; Nagin, 2013a, 2013b; Shepherd, 2002a; Zimring & Kamin, 2001). Furthermore,
this vignette stated that, in contrast to these studies, a very large study based on other
studies did find evidence for deterrence but only for minor offenses (Délling et al., 2009).

Key Measures. All key measures to test the differences between the vignettes are
explained here.
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Perceived Cohesiveness. Perceived Cohesiveness of the science was measured to
verify if our presentation manipulation successfully altered participants’ perceptions
of the cohesiveness of the science. This was measured using four items (a = .88), asking
whether the scientific information was cohesive, consistent, contradictory, and coherent
on a 5-point Likert scale from (1) disagree to (5) agree. The item of contradictory was
recoded. Higher scores mean more perceived cohesiveness of the scientific information.

Confidence. Confidence in the science was measured using three items (a =.92),
focusing on whether the scientific information was perceived as reliable, trustworthy,
and convincing on a 5-point Likert scale from (1) disagree to (5) agree. Higher scores
mean more confidence in the scientific information.

Cognitive Load. Cognitive Load was measured to assess the experienced cognitive load
of processing the science vignettes. Three items (o = .78) asked how easy the information
was to read, how easy the information was to understand, and the mental effort it
required. These factors were measured on a on a 7-point Likert scale from (1) strongly
disagree to (7) strongly agree. Higher scores mean more experienced cognitive load.

Results

Independent samples t-tests using SPSS 28.0 revealed significant differences between
the vignettes for cognitive load, confidence, and perceived cohesiveness. Table 2
provides descriptive statistics of the measures. As expected, the science was indeed
perceived as less cohesive when presented in a multifaceted manner (as opposed to
a cohesive manner), and it evoked lower confidence and greater cognitive load. These
results indicate that our manipulation was successful and our measures capable of
detecting differences on the focal concepts. As such, these materials were considered
to be suitable for the main study.

Table 2
Descriptive Statistics of the Pilot Measures

Variable Cohesive Science Multifaceted Science t(df) p d
(M(sD)) (M(sD))

Perceived Cohesiveness 3.87 (.92) 3.44 (.95) 5.95 (651) <.001 .47

Confidence 3.72 (.98) 3.44 (1.05) 3.49 (660) <.001 .27

Cognitive Load 2.58 (1.14) 3.03 (1.34) -4.66 (654.70) <.001 -.36
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Main Study

For the main study, we utilized these materials to test the effects of cohesive and
multifaceted science on punishment decisions. For this purpose, we used the paradigm
of Kuiper, Reinders Folmer et al. (2023), in which participants from the general public
were asked to take on the role of policymakers. Relative to the pilot study, the design
was expanded with a control condition, in which no science was presented. As such,
participants were presented with cohesive science, multifaceted science, or no science
(control), and then made a policy decision about increasing punishment.

Relative to the pilot study, we made one notable change to our materials, which
concerned the measure of cognitive load—one of the hypothesized mechanisms for a
possible effect of the presentation of the science. Our measure of cognitive load as used
in the pilot study utilized a rather narrow conceptualization of cognitive load, which was
mainly oriented on the ease of reading and understanding. This conceptualization did not
include other possible aspects of cognitive load, such as intrinsic cognitive load (i.e., the
natural complexity of the information that needs to be processed), extraneous load (i.e.,
the design of the instructions), and mental effort. For this reason, for the main study, we
utilized a more elaborate measure of cognitive load that included these aspects (derived
from Eysink et al., 2009). Next, we will discuss the methods and results of the main study.

Methods

Ethical approval was obtained as part of a wider project from the Ethics Review Board of
the Amsterdam Law school, University of Amsterdam, on May 19, 2020. All participants
provided consent before taking part in the study, and participation was voluntary. This
study was preregistered on Open Science Framework. The data can also be found there.

Participants

Based on a priori power analysis using G*Power (Faul et al., 2009) for the three conditions
between-subjects design (control, cohesive science, multifaceted science) for an effect
size of Cohen’s f = .25, power of .95, and a = .05, we recruited 253 participants® through
the platform Prolific Academic (prolific.com). Seven participants were excluded because
they failed one or more attention checks. To ensure a minimum of 84 participants
per group, we recruited 11 additional participants, resulting in a total sample of 257
participants in this study.?®

19 Dueto atechnical error, 253 participants were recruited through Prolific rather than the 252 indicated
by the power analysis.

20 Analyses with the minimum sample of 252 with equal groups revealed no differences in results for
the hypotheses. We only found a significant result for “applicability” between the science conditions
(p =.05). Because this does not influence the conclusions of this study, we report the results for the
full recruited sample.
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Participants’ ages ranged from 18 to 94 (Mage= 39.60, D, = 13.32), and 38.9% of the
sample identified as female. Participants were randomly assigned to one of the three
conditions (i.e., control, cohesive science, multifaceted science). After giving consent
and completing demographical questions, all participants received the crime vignette.
Participants in the two science conditions received an additional science vignette
(cohesive or multifaceted). Next, participants were asked to make a punishment policy
decision and received a post-experimental questionnaire. Participants were paid £17.95
per hour for their participation, with a median time of 6.21 minutes. See Table 3 for
descriptive statistics.

Materials

Vignette. The exact vignette can be found in Supplementary Materials C. All
participants received a crime vignette, explaining how the participants were tasked
with developing policy interventions with the aim of preventing future crime (based
on Kuiper, Reinders Folmer, et al., 2023). Additionally, the vignette stated that there
had recently been a wave of armed robberies in their jurisdiction and that they were
tasked with effectively reducing this type of crime. The vignette explained how they
lacked the personnel and funds to increase the likelihood of getting caught, but that
they did have the authority to increase the level of punishment.

Table 3
Descriptive Statistics for Each Condition

Measure Control Cohesive Science  Multifaceted Science
N 86 85 86

Age (M(SD)) 41.08 (13.67) 38.21(12.88) 39.50 (13.40)
Trust in Science (M(SD)) 3.90 (0.81) 3.97 (0.73) 3.81(0.98)
Punitiveness (M(SD)) 3.28 (1.17) 3.00 (1.20) 3.28 (1.11)
Gender (%)

Female 45.3 35.3 36.0

Male 54.7 63.5 62.8

Other 0 1.2 1.2

Political Orientation (%)

Very Liberal 20.9 5.3 12.8

Liberal 33.7 35.3 37.2
Moderate 25.6 25.9 27.9
Conservative 16.3 18.8 19.8

Very Conservative 3.5 4.7 2.3

Social Science Experience (%) 10.5 16.5 233

Law Experience (%) 9.3 15.3 16.3

Note. No significant between-group differences were found on any of these measures.
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Science Manipulation. In addition to the crime vignette, participants in the cohesive
science condition received the cohesive science vignette as used in the pilot study.
Participants in the multifaceted science condition received the multifaceted science
vignette as used in the pilot study. Participants in the control condition only received
the crime vignette, and therefore received no information on criminological findings
about the deterrent effect of punishment.

Key Measures.?! Below, all key measures are explained. All exact items and additional
measures can be found in the preregistration here.

Punishment Decision. As the main dependent measure, participants were asked
if they wanted to double the maximum sentence in order to reduce future crime. For
this purpose, one item was solicited: “To effectively prevent armed robberies in the
future, | would double the average sentence for armed robbery in my jurisdiction.” This
was measured on a 7-point Likert scale from (1) strongly disagree to (7) strongly agree.

Manipulation Check. All participants were asked whether they had read the
information about the effectiveness of more severe punishment during this study,
answering yes or no.

The measures below were only solicited in the two science conditions, as they refer to
the scientific information (which was not provided in the control condition).

Perceived Cohesiveness. Perceived Cohesiveness of the science was measured to
check the manipulation of cohesiveness. For this purpose, the same four items (a = .88)
were used as in the pilot study. Higher scores mean more perceived cohesiveness of
the scientific information.

Confidence. Confidence in the science was measured using the same three items
(ae=.93) as in the pilot study. Higher scores mean more confidence in the scientific
information.

Applicability. Applicability of the scientific information was measured using one
item, focusing on whether the scientific information is suitable for informing policy
decisions about effective punishment on a 5-point Likert scale from (1) disagree to (5)
agree. Higher scores mean more perceived applicability of the scientific information
for policy.

21 We also measured the perceived effectiveness of the policy and subjective understanding of the pre-
sented science. These measures and their results overlap with the measures reported in the manuscript,
and hence will not be discussed further.
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Cognitive Load. Cognitive Load was measured to assess the experienced cognitive
load of processing the science vignettes. The cognitive load scale (based on Eysink et
al., 2009) measured intrinsic cognitive load, extraneous load, and mental effort using
six items (o0 =.87) on a 7-point Likert scale from (1) strongly disagree to (7) strongly
agree. Higher scores mean more experienced cognitive load.

Results

Manipulation Checks

The manipulation checks revealed that the manipulations were successful. First,
participants in the science conditions reported more often that they had read
information about the effectiveness of stricter punishment than participants in the
control condition, = 105.59, p < .001. Additionally, the Perceived Cohesiveness
measure was used to test the manipulation of the science presentation. Indeed, the
participants in the cohesive science condition perceived the scientific information in
the vignette as more cohesive than participants in the multifaceted science condition,
t(157.39) = 2.67, p = .004.

Explanatory Analyses

To begin with, we examined Hypothesis 1, which predicted that participants who
received a science vignette with a summary of deterrence research (in either a cohesive
or multifaceted presentation) would be less inclined to double sentences in order to
reduce future crime than participants who did not receive this information. To test
this, we conducted an independent samples t-test using SPSS 28.0. The analysis
indicated that, indeed, participants in the two science conditions were significantly
less inclined to double sentences (M = 4.02, SD = 1.91) than participants in the control
condition (M = 4.84, SD = 1.65), t(194.16) = -3.56, p < .001, d = -.90. As such, presenting
participants with criminological science about the deterrent effect of punishment indeed
reduced punitive policy decisions. More specifically, participants in the cohesive science
condition were significantly less inclined to double sentences (M = 3.95, SD = 1.97) than
participants in the control condition (M = 4.84, SD = 1.65), t(163.34) = 3.18, p < .001,
d = .49. This finding supports the effects of science on policy decisions as reported by
Kuiper, Reinders Folmer, et al. (2023) and Rose et al. (2023). Importantly, however,
participants in the multifaceted science condition were also significantly less inclined
to double sentences (M = 4.08, SD = 1.86) than participants in the control condition
(M=4.84,SD =1.65), t(170) = 2.82, p < .001, d = .43.

Our major aim was to evaluate whether presenting the criminological science in a
multifaceted manner would consolidate or reduce its effect on punishment policy
decisions when compared with science presented in a cohesive way. Hypothesis 2
predicted that policy decisions would be more punitive in the multifaceted science
condition than in the cohesive science condition. To test this, we conducted an
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independent samples t-test to compare punishment policy decisions between the
two science conditions. Notably, the analysis indicated no significant difference in
punishment between participants receiving cohesive science (M =3.95, SD = 1.97)
and participants receiving multifaceted science (M =4.08, SD = 1.86), t(168.22) = .44,
p =.662,d =.07. As such, when criminological science was presented in a multifaceted
manner, participants were no less inclined to reduce punishment than when it was
presented in a cohesive manner. Figure 1 shows the means of the punishment decision
for all three conditions.

Figure 1
Mean Scores of Punishment Decision for Control Condition, Cohesive Science Condition, and
Multifaceted Science Condition with SE as Error Bars

Because punishment policy decisions were not found to differ between the multifaceted
science condition and the cohesive science condition, the mediating relationships
through confidence (Hypothesis 3) and cognitive load (Hypothesis 4) did not need
to be tested further. Nevertheless, we did examine how the presentation affected
participants’ perceptions of the scientific information. Table 4 presents the results.
As reported earlier, the cohesive science condition and the multifaceted science
condition differed significantly in perceived cohesiveness. In addition, participants in
the multifaceted science condition reported lower confidence and applicability and
higher cognitive load than participants in the cohesive science condition; however, in
contrast to the pilot study, these differences failed to reach significance here.
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Table 4
Means and Standard Deviations for Science Measures per Science Condition

Variables were measured on a 5-point Likert scale; only Cognitive Load was measured on a
7-point Likert scale.

Variable Cohesive Science  Multifaceted Science  t(df) p d
(M(sD)) (M(sD))

Confidence 3.93 (-.1.00) 3.83(1.06) .66(169) 255 .10

Applicability 3.86 (1.14) 3.57 (1.29) 1.56(169) 061 .24

Cognitive Load  2.53 (.86) 2.72 (1.10) -1.28(169)  .101  -.20

Discussion

Despite valuable insights from criminology about the lack of deterrent effect of more
severe punishment, many crime reduction policies are still based on the idea that
longer prison sentences will deter future offenders (Fagan, 2014; Pratt, 2008). Recent
findings suggest that criminological evidence can influence punishment decisions
(Kuiper, Reinders Folmer, et al., 2023; Rose et al., 2023). However, in these studies,
the conclusions of the scientific research on deterrence were presented in a cohesive
manner. In reality, findings about the deterrent effect of punishment are not so
cohesive; rather, they are multifaceted—a notion that applies to most criminological
science and all (good) science (Mertz, 2010; Popper, 1959). As such, a critical question
for the translation of criminological evidence to policy is: can criminological science still
be effective in shaping punishment decisions if its nuance and complexity is reflected?

The present research importantly demonstrates that a multifaceted presentation of
the science can indeed reduce punitive policy decisions and bring them more in line
with what the science demonstrates. In fact, multifaceted science was no less effective
for this purpose than science presented in a cohesive manner—which had previously
been shown to have such beneficial effects on punishment decisions on a policy level
(Kuiper, Reinders Folmer, et al., 2023; Rose et al., 2023) but fails to reflect the complexity
of the literature. These findings are important for the application of criminological
science to criminal justice policy because they suggest that science can continue to
guide policy decisions even when its complexities and inconsistencies are reflected.
This is crucial because science is not static and often is not cohesive. As such, cohesive
representations of the science may misrepresent the available knowledge in a manner
that lacks accuracy and neutrality. That science can continue to shape policy even when
its multifacetedness is represented therefore represents an important revelation for
translational criminology, and for criminology more generally.
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The present research makes several important theoretical contributions. It replicates
the results of Kuiper, Reinders Folmer, et al. (2023) and Rose et al. (2023) that presenting
(cohesive) criminological science may reduce punitive policy decisions. In this way, our
findings further underline the potential for criminological evidence to impact policy
decisions. However, our findings also crucially extend these results by showing that
science can continue to shape policy decisions when its multifacetedness is reflected,
and also by indicating notable inconsistencies within the literature. This is noteworthy
because it is inherent to scientific findings that they come with uncertainty (Popper,
1959). It is assumed that the way science is presented forms a barrier against it having an
impact on policy decisions (Blomberg et al., 2024; Oliver et al., 2014). This study suggests
that presenting science in a more realistic, multifaceted way does not have to be a
barrier. This is in line with other research focusing on the communication of uncertainty
in research (Retzbach & Maier, 2015). These authors found that it did not change the
perception and trust in science; it even slightly increased the interest in science.

Our findings are also in line with broader research on the so-called “information
effect.” Research on the information effect suggests that when people are provided
with information about courts and sentencing, they change their views of it. This can
apply both to specific cases and to sentencing in general (Grimmelikhuijsen & van den
Bos, 2021). For sentencing in general, for example, Roberts et al. (2003) found that
deliberative polling is an effective way to increase people’s knowledge and reduce
their punitive tendencies. De Keijser et al. (2007) showed that in specific cases, people
reduced their punitive judgments after receiving in-depth information about a crime
case, although they were still more punitive than real judges. Our study shows that
such information effects do not only exist for courts and sentencing, but could also
apply to criminal sanction policy decisions. Furthermore, it extends such findings by
demonstrating that information can not only affect judgment or policy support but may
also truly influence decision behavior, making it more aligned with scientific information.

Last, this research provides valuable insights for research on trust in science. Our study
shows that even when science is presented in a nuanced manner, it can still be impactful.
This is in contrast with earlier findings that show that uncertainty may reduce the
impact of science. Particularly relevant here is a review of the effects of uncertainty in
science communications, which evaluated its impact on public perceptions in 48 studies
(Gustafson & Rice, 2020). The authors demonstrate that the effects of uncertainty
are qualified by the type of uncertainty. They found that technical uncertainty (i.e.,
uncertainty related to measurement, such as qualified error ranges and probabilities)
had either positive or null effects on people’s attitudes toward science. Consensus
uncertainty (i.e., uncertainty relating to consensus, such as disagreement or conflict
in science) was found to have negative and null effects, but never positive effects. The
results on deficient uncertainty (i.e., uncertainty caused by knowledge gaps) or scientific
uncertainty (i.e., uncertainty caused by the nature of science, such that we do not know

140



Can Nuanced Science Be Effective?

future findings and what they mean for the current state of knowledge) were mixed.
The present research importantly extends such findings by demonstrating that even
when scientific evidence is not in full consensus (i.e., consensus uncertainty), it can
still have favorable effects, contrary to the findings of Gustafson and Rice (2020). One
possible reason for this result may be that in the present study, multifaceted science
referred to findings that were partially, yet not fully, inconsistent. Indeed, although the
science came to inconsistent conclusions by suggesting that the lack of firm evidence
for deterrence either applies universally or solely to violent crimes, its implications for
the policy decision in the present study were not completely inconsistent, as armed
robberies constitute a relatively more serious type of crime. It is therefore possible that
multifaceted science could have less favorable effects when its lack of consensus is more
pronounced or directly relevant to the policy issue at hand. Another possibility may be
that the impact of consensus uncertainty differs by topic, of which there are tentative
indications in previous research (Gustafson & Rice, 2019; Jensen & Hurley, 2012). And
finally, it may be the case that uncertainty has different effects when people are passive
recipients, as in the studies reviewed by Gustafson and Rice (2020), or when they have
to use such insights actively, such as in our study. Future research should explore these
possibilities, as well as the way that different types of uncertainty may influence the
impact of criminological science on policy decisions.

Overall, our findings are promising: they allow us to gain a better understanding of the
evidence-policy gap and to work toward more evidence-informed policy. Although
this research does not yet allow for bigger recommendations, it signals a new research
agenda for (translational) criminology. Future research may build on the present findings
to further chart the facilitators and barriers to the use of criminological evidence in
crime policy. Valuable avenues for further study would be to explore whether the
present findings translate to other domains of criminological knowledge, such as
incapacitation, rehabilitation, and the criminogenic effects of punishment. Furthermore,
such research could explore how the level of complexity and inconsistency may affect
the impact of the science. And finally, future research could extend the present findings
by exploring their impact among actual policymakers or in real-life policy settings.

Limitations

This research is not without limitations. A first limitation concerns differences between
the pilot study and the main study in terms of the impact of the manipulations on
confidence and cognitive load. As the main study did not indicate differences between
the impact of cohesive and multifaceted science on punishment decisions, exploring the
mechanisms behind such differences became irrelevant. Nevertheless, it is noteworthy
that whereas the vignettes were experienced differently in cognitive load and confidence
in the science in the pilot, these findings did not replicate in the main study. In the
main study, we used a more elaborate measure to capture different facets of cognitive
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load resulting from the presentation of the science (based on Eysink et al., 2009). A
first possible explanation for the lack of significant differences in cognitive load in the
main study is that the policy decision itself could have resulted in additional cognitive
load compared to the pilot study. The measure of cognitive load was administered
after participants had been exposed to both the crime vignette, the science vignette,
and the policy decision. It is possible that these elements added additional cognitive
load and thereby obviated any differences resulting from the presentation of the
science. A second explanation could be the relatively lower statistical power of the
main study as compared to the pilot study. An a-priori power analysis for the main
study indicated a lower required sample size than the pilot study, due to the three-level
design (which required an ANOVA model instead of t-tests). While this was sufficient
to detect significant differences on the main dependent variable, our ability to detect
differences on these additional measures may have been reduced. The findings did
indicate correlations between punishment decisions and especially confidence,
underlining the possible relevance of these mechanisms for understanding differences
in the impact of the science. However, because multifaceted science in the present
study could shape punishment decisions as effectively as cohesive science, the differing
perceptions of these mechanisms in the main study and the pilot do not detract from
our main conclusions.

Second, the results of this study lack external validity, as we used a sample of the general
population acting like policymakers. Indeed, it may be the case that policymakers
would respond differently from individuals from the general population. An important
advantage of our approach, however, is that individuals from the general population are
less likely to be contaminated by the political context that policymakers must navigate
in their everyday work. As such, the present sample allowed us to study the impact of
multifaceted science in a setting where such political considerations are neutralized (see
Kuiper et al., 2023; Rose et al., forthcoming). Nonetheless, future research is needed
to see whether the findings would also replicate with a sample of policymakers. The
present research provides an important stepping stone for this purpose, given that
actual policymakers, as an elite population that is difficult to recruit for participation,
are less suitable for developing sufficiently powered experimental studies.

Last, a potential limitation could be that positive results in survey experiments stem
from experimenter demand effects, meaning that study participants behave in line
with what they think are researchers’ preferred answers (Orne, 1962; Zizzo, 2010).
This would result in biased conclusions because participants would behave differently
from how they would outside of the experiment. However, this would mean that
participants would be able to know the true goal of the experiment and understand
the condition they are assigned to. Mummolo and Peterson (2019) found no proof of
this in their empirical research into the experimenter demand effects. Even when they
explicitly informed participants about the goal of the experiment, the hypotheses, and
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the condition they were in, participants were not more likely to behave in line with
the experimenter demands. Therefore, we believe it is unlikely that the results can be
explained by experimenter demand effects.

Conclusion

The present study shows that even criminological evidence presented in a nuanced,
multifaceted way has the capacity to influence policy decisions about punishment in
such a way that the decision is more aligned with scientific evidence. These findings are
promising in working toward more evidence-informed policy to effectively reduce crime.
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