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The effect of abstract versus concrete
framing on judgments of biological and
psychological bases of behavior
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Abstract

Human behavior is frequently described both in abstract, general terms and in concrete, specific terms. We asked
whether these two ways of framing equivalent behavibif the inferences people make about the biological and
psychological bases of those behaviors. In five experiments, we manipulated whetherdateapi@sented concretely
(i.e. with reference to a specific person, inistaadl in the particular context of that per®iife) or abstractly (i.e. with
reference to a category of people or behaviors across geaeerabntexts). People judged concretely framed behaviors
to be less biologically based and, on some dimensions, pey&hologically based than the same behaviors framed jn
the abstract. These findings held true for both mentdrdiers (Experiments 1 and 2) and everyday behaviors
(Experiments 4 and 5) and yielded downstream consequences for the perceived efficacy of disorder treatments
(Experiment 3). Implications for science educatorgratudf science, and members of the lay public are discussed.

Keywords:Person perception, Causal attribution, Explanation, Framing effect, Science education

\. J

Significance_ shifts in peopl® preferences occurred both for ordinaryio
In everyday life, we tend to frame behaviors in differentbehaviors (e.g. Alle® calm behavior) and mental disorden1
ways. Sometimes we talk about behavior in general termsymptoms (e.g. delusions). As neuroscience and genete:
(e.g. some people stay calm in competitive situations; someesearch have increasingly been capturing the publiat- 43
people lose pleasure in activities that they once enjoyed). Atention, we argue that these results have important inu4
other times, we talk about those same behaviors withplications for science education and for public healths
reference to particular people in the context of their lives communication. 46
(e.g. Allen stayed calm during his figure-skating competi- In the real world, unusual human behaviors (e.g. ther
tion; Dan no longer takes pleasures in long country drives).symptoms of schizophrenia) are often described at ome
The question is whether these different kinds of descrip- of two distinct levels of abstraction. At one level, behawo
tions matter; that is, does framing affect the inferences weiors are described in the abstract, as generalized acress
make about those behaviors? Although these abstract anéhdividuals. For example, when we google the worgl
concrete descriptions seem to essentially depict the saméchizophrenia) the websites that immediately come2
behaviors, we found that the two levels of description leadupN from the National Institute of Mental Health, Men- 53
to different judgments about bw to explain the behavior. tal Health America, National Alliance for the Mentallys4
Across five studies, participants favored biological explanaill, Wikipedia, schizophrenia.com, and so &hprovide 55
tions (e.g. brain chemistry; epetics) more for abstract de- abstract descriptions of schizophrenia and its symptonss
scriptions than for concrete cases and they favored somde.g. delusions). Abstract descriptions are also foumsd
psychological explanations (e.mtentions; emotions) more when we search through an encyclopedia, dictionary, 68
for concrete cases than for abstract descriptions. Thesenedical handbook. At another level, we also talk aboab

specific instances of the same behaviors (e.g. a wonear
* Correspondencer kim@northeastern.edu who strongly bel_ieves that the next-door neighbor is_heﬂ
IDepartment of Psychology, Northeastern University, 125 Nightingale HalLlhusband when in fact they have not met). One mighs2

360 Huntington Avenue, Boston, MA 02115, USA learn about the concrete symptoms of schizophrenia vés
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the depiction of a particular person in a film (e.gA  enormous impact on treatment seeking, treatment avoid-17
Beautiful Mind; Howard, 2001), book (e.d.Know This ance, and benefits from treatment (e.g. Pescosolidag
Much Is True Lamb, 2008), or magazine article about anMartin, Lang, & Olafsdottir, 2008). 119
individual. One might also learn by observing such A recent study found empirical support for a similar hy-120
symptoms first-hand in a friend or family member, or pothesis in practicing mental health cliniciadinferences 121
hear about other specific cases by word of mouth. about biological and psychological bases of symptoms 1ab
Our central question is whether there is any effect of mental disorders (Kim, Ahn, Johnson, & Knobe, 2016)23
the level of abstraction at which the behaviors are de-We found that hallmark symptoms of disorders describet4
scribed. Previous studies showed that concrete exampleim the abstract led expert clinicians to endorse their biot2s
affect judgments more strongly than abstract descrip-logical basis more strongly, and their psychological bagiss
tions do, because concrete examples are more salientess strongly, than when the same symptoms were de7
memorable, or convincing (e.g. Borgida & Nisbett, 1977;scribed concretely (i.e. in terms of individual cases). Fozs
Jenni & Loewenstein, 1997; see also Semin & Fiedleinstance, clinicians judged a disorde@haracterized by 129
1991 for different ways of construing abstract versusloss of pleasur@involving Geeling a substantially dimin-130
concrete descriptions). In the current work, we ask ished interest in most activities, including activities found31
whether learning about behaviors in the abstract versusenjoyable in the pagdto be more biologically caused tharn32
from a concrete instance significantly shifts the kinds of Dan® problems of no longer showin@nterest in most ac- 133
inferences laypeople then draw about the behavior. Intivities, no longer taking pleasure in golfing or long couni34
particular, we approach this question in terms of two dif- try drives, even though these used to be some of his verp
ferent types of explanations for behaviors that are pervafavorite weekend activitie®In addition, clinicians were 136
sive in lay discourse (as well as scientific): psychologicahore likely to endorse the effectiveness of medicatiars?
and biological explanations. when they received the abstract description than wherss
People often see human behaviors being explained irthey received the concrete description, even though a preso
terms of psychological constructs. For instance, one mighttest verified that the two descriptions were judged to bg4o
explain that a person has been feeling depressed becausssentially equivalent. 141
she is under too much unrelenting stress at work. More However, it is unclear whether these findings ares2
recently, as the field of neuroscience has rapidly pro-generalizable outside the population of clinicians anth3
gressed, people have also become familiar with biologicghe domain of mental health. It is possible that cliniciang44
explanations for behaviors (@onnor & Joffe, 2013). For are a special case, because in their intensive initial trairs
example, one could also explain that a person has beeing and continuing education, clinicians generally learm4é
feeling depressed due to a neurochemical imbalance. Abiological explanations for behavior in abstract formi47
we will see in the next section, there are multiple possibleMuch like laypeople, clinicians frequently encounter psyt4s
ways in which the level of abstraction at which behaviorschological explanations in their ordinary concrete interi49
are depicted (i.e. abstractly or concretely) affects whichactions, and in their training, clinicians are exposed tos0
types of explanations (i.e. psychological and biologicalpsychological evaluations of individual case studies is1
laypeople believe to be more plausible. clinical practice and through client case formulationas2
(Eells, Kendjelic, & Lucas, 1998). Importantly, howeveas3

Relations between abstract versus concrete framing and  clinicians are also exposed throughout their training tas4
biological versus psychological explanations biological explanations through more abstract discussionss
We hypothesize that laypeople are relatively accepting ofn textbooks and research articles (e.g. describing newe
biological explanations of behaviors in the abstract, butevidence for the neurochemical bases of schizophreniajz
are more reluctant to accept such explanations for the By contrast, laypeople have a great deal of concrete expess
behavior of concrete individuals. For instance, when con-ence with psychological explanation, but compared tts9
templating generalized anxiety disorder, laypeople may belinicians, they typically have far less exposure to abstraeb
generally accepting of neurological or genetic exp-discussions of biological explanation. One might therefores1
fanations. Yet, when confronted with a particular concrete predict that laypeople would not show the effect observerb2
individual with generalized anxiety disorder displaying among trained clinicians. 163
specific anxiety symptoms, people may be less inclined to One might even further argue that because psychae4
endorse biological explanations and instead explain thatogical states (e.g. intentions, stress) are not tangible 165
individual® symptoms as intentional or controllable. Such nature, laypeople may actually see them as being maes
findings could have considerable implications for public abstract than biological states, which refer to tangiblss7
health, given that judgments of intentionality or control- things such as the physical brain. Furthermore, from &8
lability are critical in driving stigma towards abnormal be- reductionist viewpoint, biological explanations would be69
haviors and the stigmatizing attitudes of others haveconsidered lower level explanations for behaviors tharro
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171 psychological explanations for the same behaviorsOverview of experiments 225
172 Within the hierarchy of levels of explanation, psycho- The main goal of the current experiments was to exame26
173 logical explanations are more abstract than biologicaline whether laypeopl® biological (and psychologicalp27
174 ones, being relatively lacking in concrete, physicallyjudgments are affected by the abstract versus concrexzs
175 grounded detail (e.g. Dennett, 1971). As a result, layframing of behaviors and, if so, in what direction judg229
176 people might find abstractly framed stimuli to be more ments are affected. We tested these hypotheses by mezs-
177 compatible with psychological construals of behaviorsuring peoplé® endorsements of various biological angs1
178 than with biological construals. psychological explanations for behavior, across a rangge
179  Still, there are some potential reasons to expect thatof equivalent abstract and concrete cases. 233
180 the framing effects previously obtained with practicing There are many ways to manipulate the abstractness4
181 clinicians may turn out to reflect a broader, more gen- of behavior descriptions and many ways to determinss
182 eral phenomenon. First, in linguistics, a distinction is which levels of abstractness should be of primary intee36
183 made between generic statements (i.e. generalizationsst. We modeled our experimental manipulations on a37
184 that are made about entire categories of people ordistinction frequently encountered in the real world23s
185 things, such agdjirls wear pink) and non-generic state- The abstract version simulates general descriptions 249
186 ments (i.e. statements that are not generic, such as debehaviors; that is, these descriptions make reference 2
187 scriptions of specific individuals lik€Mary wears pinkQ people exhibiting the behavior in general and describes1
188 see Cimpian & Erickson, 2012). Studies suggest that laybehaviors in the abstract (e.g. coming up with strange2
189 people prefer to explain generics in terms of inherent beliefs that are contrary to fact and that persist stronglg43
190 features (e.g. pink is delicate and girls are hardwired todespite having no evidence to support them), as in na44
191 be attracted to it) rather than external features (e.qg. it issologies such as th®iagnostic and Statistical Manual 245
192 merely a societal convention for girls to wear pink; Cim- of Mental Disorders(DSM-5, 5th ed., American Psychi-246
193 pian & Salomon, 2014). In addition, biological properties atric Association, 2018 The concrete version makes ref247 @
194 are perceived to be more permanent, immutable, anderence to a particular person and describes behaviors 28
195 timeless than psychological properties (e.g. Dar-Nimrodspecifically instantiated in the context of that pers@n 249
196 & Heine, 2011; Haslam, Bastian, & Bissett, 2004). For infife (e.g. Jenny has developed the strong belief that theo
197 stance, the more that people with depression attributeman living next door is her husband), as in casebods1
198 their symptoms to biological factors such as brain abnor-training manuals for learning nosologies such &SM-5 252
199 malities or genes, the more pessimistic they are abouClinical CasegBarnhill, 2013). This way of manipulatinges3
200 recovery (Lebowitz, Ahn, & Nolen-Hoeksema, 2013).abstractness is the same as that deployed in Kim e®ats4
201 Taken together, findings such as these suggest that biof2016) study with clinicians, allowing us to compare thess
202 logical explanations may seem more compatible with ab-current results (Studies 1, 2, and 3) with those frormse
203 stract framing, which describes timeless patterns, thanexperts in the domain. Unlike in Kim et a® (2016) 257
204 with concrete framing, which describes transient events.study, however, we also used stimuli that are not sympss
205 Second, psychological explanations may be more saliertbms of mental disorders because of the current focues9
206 to laypeople when a behavior is described concretelyon laypeople rather than clinicians (Studies 4 and 5). Fego
207 than when it is described in the abstract. This idea isexample, participants in our studies might read about es1
208 supported by past work on peop@intuitions about free ther how some people stay calm during competitive site62
209 will. When laypeople are told in the abstract about a ations (abstract description described generally) or hog63
210 universe in which everything is fully determined, they Allen stayed calm during a figure-skating competitioree4
211 tend to say that no agent in this universe can be morally(concrete, individual case described within the specifiss
212 responsible for his or her behavior, but when people arecontext of that persom® life). 266
213 told about one specific agent in the same deterministic Our prediction is that biological explanations are67
214 universe, they tend to say that this specific agent actuallymore strongly endorsed in the abstract than in thees
215 is morally responsible (Nichols & Knobe, 2007). This ef-concrete, and that psycholagal explanations of be-269
216 fect arises because people reading a concrete case anavior are more strongly endorsed in concrete caseso
217 more inclined than are people reading about an abstractthan in the abstract. That is, we would expect lay271
218 case to think that the age® behavior was best ex- people to think that brain clemistry, neural structure, 272
219 plained by his or her psychological states (Murray & and so on are better explanations of calm perforne73
220 Nahmias, 2014). Thus, concrete descriptions of individ-ance in general than of Alle® calm performance in274
221 ual agents performing specific actions may make psychoparticular. Conversely, we predict that explanationss
222 logical states (e.g. intentions, feelings) salient in a wawttributing calm performance to intentions or emo-276
223 that more abstract descriptions do not (Nichols & tions would be endorsed more for Alle@ calm per- 277
224 Knobe, 2007; Sinnott-Armstrong, 2008). formance than for calm performance in general. 278
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We tested these predictions across five experimentsExperiment 1 by asking participants to make judgmentss?2

Experiments 1 and 2 compared laypeo@i¢udgments of about several different types of biological and psychologicai
the biological (and psychological) bases of various mencausation for disordered behavior. 334
tal disorders. Each disorder was described in a con-

cretely or abstractly framed vignette, judged by pretestMethod 335
participants to be essentially equivalent. Experiment 3Participants 336

tested whether these inferences have downstream conserifty-one participants were recruited via Amazon Mech337
guences for how people would choose to intervene onanical Turk (see Buhrmester, Kwang, & Gosling, 201138
disordered behavid¥ by using medication or by using Eight were excluded from analysisN(= 3 due to taking 339
psychotherapy. Finally, Experiments 4 and 5 extendedimilar studies in the past andN =5 due to random re- 340
these results beyond the domain of mental disorders,sponses on filler items). 341
examining lay judgments for behaviors that are uncom-
mon (and hence in need of explanation) but not the re- Materials and pretest 342
sult of mental disorders. We selected six items, each a hallmark symptom of za3
well-known disorder in the DSM-IV-TR (American 344
Experiment 1 Psychiatric Association, 2008 For each item, we wrote34s
Experiment 1 tested whether laypeo@ecausal attribu- an abstract version approximating the level of descriptiosus
tions for disordered behavior are shifted by abstract versusn the DSM-IV-TR (American Psychiatric Association347
concrete framing. Although clinicians tend to view behav- 2000), and a corresponding concrete version detailing bess
iors as more biologically based in the abstract than in thehaviors exhibited by a specific person (approximating tha:9
concrete, and more psychologically based in the concretdevel of description in theDSM-IV-TR CaseboagkSpitzer, 350
than in the abstract (Kim et al., 2016), it is unclear Gibbon, Skodol, Willams, & First, 2002). The twa®s1
whether this effect is largely induced by clinical training versions were roughly equated for length (see Tab)e 352
and practice, or whether it would also extend to laypeople. Because we are testing the effect of abstract verss
This question has considerable practical import, be-concrete framing of the same behavior, we recruited 34
cause laypeop® attributions for mental disorders influ- separate group of 40 participants from Amazon Mechsss
ence many outcomes of real-world importance. More anical Turk to complete a pretest, measuring whethesse
biological attributions for disordered behavior reduce the abstract and concrete version of each behavior cas?
judgments of blame for symptoms (e.g. Corrigan &respond to each other. Each behavior was shown on3zs
Watson, 2004), but can increase essentialism (Haslam &eparate page and the two versions of each behavior, ate
Ernst, 2002), leading to greater pessimism about recovstract and concrete, were presented side by side on ts&
ery (e.g. Dar-Nimrod & Heine, 2011; Lebowitz et al.,page. As an attention check, two filler items not dess1i
2013). Furthermore, biological attributions for symptoms signed to be equivalent were also included. Four particis2
are associated with the belief that medication is a morepants failed this check. Of the remaining 36 pretess3
effective treatment than psychotherapy (e.g. Iselin &participants, 15 judged whether the abstract version was4
Addis, 2003; Luk & Bond, 1992; Yopchick & Kim, 2009). @ good abstract descriptidBof the concrete version on3es
The potential for abstract versus concrete framing to a scale of 9 (where 1=a very poor description; 9 = @66
affect such construals is a pressing issue in need ofery good description), while 21 judged whether thes7
examination, given that people frequently encounter concrete version wasa good exampl®of the abstract 368
both abstract descriptions of disorder symptoms (e.g. onversion on a scale of 9 (where 1=a very poor ex-369
WebMD) and concrete cases (e.g. their loved ones whample; 9=a very good example). The mean rating faro
have disorder symptoms). the @ood abstract descriptio@question was 7.973D= 371
In addition, we probed the boundaries of this framing ef- 0.30); the mean rating for th&ood exampl©question 372
fect by asking participants about various types of biologicalwas 8.21 $D=0.29). Mean ratings by item were all ag73
and psychological attributions. In previous work (Kim et al., least 7.60. Thus, these pretest results verified that eagts
2016), clinicians were asked to what extent the behaviorgair of abstract and concrete versions is fairly equivalerazs
are Miologically base@or (sychologically basedin gen- For the main experiment, we added abstract and con76
eral, rather than about specific types of biological and psy-crete versions of two filler items (i.e. having an unusuallz7
chological causes. Yet, there are many different kinds ofarge brain size; having a brain tumor) to allow for atten37s
both biological explanations (e.g. brain structure, geneticstion and comprehension checks. If participants paid ag79
and psychological glanations (e.g. in terms of cognition, tention to the task, these filler items should receive versgo
emotion, or intentions). To what extent would shifts in at- high ratings on biological questions and very low ratingss1
tributions generalize across these types of biological anan psychological questions. Five participants who digh2
psychological causation? We tested these questions inot show this pattern for the two filler items (i.e. giving3s3
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Table 1 Stimuli for Experiments-3
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S

Iltem Text version

Concrete Abstract
1. Delusional Jenny has developed the strong belief that the man living next dodrhis disorder is characterized by delusional thoughts and
thoughts and is her husband; she sometimes follows him when he is driving andehaviors; it involves coming up with strange beliefs that
behaviors she sends hate mail to his actual wife, though she has never actuallg contrary to fact and that persist strongly, influencing

met either of them in person.

2. Manic beliefs
and behaviors

3. Loss of
pleasure
be some of his very favorite weekend activities.

4. Repetitive,
compulsive
behaviors

daily behaviors, despite having no evidence to support

them.

Eric effusively talks about his dozens of highly unrealistic busines§ his disorder is characterized by manic beliefs and
ideas, which he thinks are guaranteed to make him millions of dollaesiaviors; it involves holding extremely positive self-
he erroneously believes that he is irresistibly attractive to much
younger women and is oblivious to their rejections.

and often talking excitedly about all of these beliefs,
despite the fact that they are untrue.

including activities found enjoyable in the past.

views, which are often completely unfounded in reality,

Dan no longer shows interest in most activities, no longer taking This disorder is characterized by loss of pleasure; it involves
pleasure in golfing or long country drives, even though these usedéeling a substantially diminished interest in most activities,

Sarah locks each of her windows three times whenever she leave$Hisrdisorder is characterized by repetitive behaviors; it
house in order to prevent a burglary, she uses a new bar of soap involves feeling compelled to repeatedly engage in
every time she washes her hands, and she runs a virus scan on hieehaviors aimed at preventing some dreaded event,

computer every hour, even when her computer is disconnected frawen though these behaviors are not a realistic means for

the Internet.

5. Feelings of
worthlessness/
guilt

Chris believes that he is incompetent at his job, despite excellent
performance evaluations, and blames himself for his corngpanent
financial losses that were actually caused by uncontrollable

preventing what they are intended to prevent.

This disorder is characterized by feelings of worthlessness,
with unrealistically negative self-evaluations; it involves an
exaggerated sense of guilt and personal responsibility for

circumstances; when a busy co-worker passes by him without engagiegative occurrences and interpreting neutral, day-to-day

in a lengthy conversation, he thinks it is because he is inherently

unlikeable.

6. Recurrent
nightmares

torture him.

character.

involve life-threatening situations.

responses at least two standard deviations below the
mean on the biological questions [the average of Q1D3
below] or two standard deviations above the mean on
one of the sets of psychological questions [the average of
Q4D6 or Q79 below]) were excluded from the final
data analyses.

For the main experiment, nine questions were devel-
oped to measure people® judgments of the biological
and psychological bases of behaviors. Three biological
questions were designed to probe beliefs about biological
causes of behaviors:

Q1. Do you think [their/her/his] brain chemistry is
different from that of people who [are not like this/do
not do this]?

Q2. Do you think [their/her/his] brain structures are
different from those of people who [are not like this/do
not do this]?

Q3. Do you think there is a genetic basis for this?

Because naive biology is likely to be limited, only three
questions could be developed (e.g. additional questions re-
garding neuromodulators, etc., would not be meaningful if
laypeople did not have a strong intuitive understanding of
them). In contrast, because the existing literature suggests

that naive psychology encompasses a number of aspects
of behavior (e.g. Malle & Knobe, 1997; Waytz, Gray, Epley,
& Wegner, 2010), limiting the possible psychological ques-
tions to three to match the number of biological questions
would unnecessarily restrict the scope of the findings. Six
questions were therefore gathered to probe beliefs in psy-
chological causes of behaviors:

Q4. Do you think this is caused by cognitive factors
(e.g. [their/her/his] beliefs, knowledge, intelligence, or
thinking style)?

Q5. Do you think this is caused by [their/her/his]
emotions and desires?

Q6. Do you think this is caused by [their/her/his]
[personalities/personality]?

Q7. Do you think [they are/she is/he is] intentionally
[like this/doing this]?

Q8. Do you think [they/she/he] should be [held
responsible for/given credit for] [being like this/doing this]?
Q9. Do you think the causes of this are under [their/
her/his] control?

Q4, Q5, and Q6 (Psychological Set 1) were derived
from tables of contents of Introductory Psychology text-
books as factors that are frequently addressed in the

events as evidence of personal defects, even though
these occurrences are not realistic reflections of poor

Mike has nightmares almost every night; he often dreams that he Ehés disorder is characterized by frequent nightmares; it
passenger on an airplane that is out of control and about to crashjrorolves having terrifying dreams more nights than not,
that he has been kidnapped by a serial killer who is planning to  which often portray threats to physical safety and may
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study of individual differences. Q7, Q8, and Q9 (Psycho{ a

logical Set 2) were derived from questions measuring be 7 Abstract

liefs about agency (e.g. Weiner, 1995, 2001). [] Concrete
Participants responded to these questions on scales gf ¢

1D7 (where 1 =not at all; 7 = definitely). For each version

of each behavior, the nine questions were presented in 2 57

randomized order across participants and across items| Eﬂ

For each item, participants completed the nine explan-| & 41

ation judgments on the same screen, with each item pre-

sented on a separate screen. 3

Procedure and design 2 : .

All experiments were programmed using the online survey Biological Psychological (Sets 1 & 2)

software Qualtrics (Qualtrics Labs, Inc.—Prove-UTF-USA). | g

After reading a general overview of the task, each partici- neurochemistry —

pant completed two blocks of items. Each block began with brain structuzg —

a filler item, followed by the six disorders listed in Table 1, Cogf;?j:;‘:;z —

with half of the disorders in the abstract version and half in emotions andldlesires —

the concrete version, presented in a random order. The sect personality —

ond block contained the abstract versions of the concrete intentionality —

items from the first block, and the concrete versions of the|  responsibility or credit —

abstract items from the first ock. That is, participants contollability —

rated both the abstract and concrete versions of each item, Asob s 0 0SS

with the two versions in separate halves of the experiment Abstract Concrete

in a counterbalanced order. From the participaiserspec- Higher Higher

tive, there was no obvious marking for filler items or | Fi9: L Results of Experimentaludgments of the biological and | f1:1
. . . psychological bases of disordered behaviors rated within-suigest; | 1:2

switching between blocks. Upon completing all items, par- depict CousinediMorey standard errors (Cousineau, 2005; Morey,| f1:3

ticipants completed a dualism scale (Stanovich, 1989). 2008)b The 95% confidence intervals of the difference scores f1:4
To summarize, the experiment incorporated a 2| (concrete minus abstract) for ratings on the nine dependent measyre4:5

(abstract or concrete)!2 (psychological attributions @iological Causek (a) are the averaged ratings of the first three f1.6

or biological attributions) within-subjects design. dependent measures listed b)(and®sychological (Sets 1 &2) | fL.7

Cause@are the averaged ratings of the last six dependent measures f1:8
listed in b) f1:9

Results
We first computed a biological score for each item by
averaging each participa8t responses to the three bio- Figure 1b shows the 95% confidence intervals of tle2
logical measures (Cronba@l =0.97, calculated by item), difference scores (concrete minus abstract) for each 43
and a psychological score for each item by averaging eacthhe nine component measures. Each measure yieldedea
participant® responses to the six psychological measureslifference score that was significantly negative for ai$s
(' =0.97). three biological measures, indicating a stronger prefesse
We predicted that biological attributions would be ence for biological explanations in the abstract, and sigs7
greater for the abstract version than for the concrete ver-nificantly positive for all six psychological measureggs
sion and that psychological attributions would be greaterindicating a stronger preference for psychological explaso
for the concrete version than for the abstract version. To nations in the concrete. 490
test this, we conducted a 2 (concrete or abstract)! 2 (bio- The interaction effect also held up in a by-item analysigg1
logical or psychological) repeated measures ANOVA onusing each iter® mean score across participants. A 2 (al92
each participan® mean across items. This analysis revealedtract or concrete) ! 2 (biological or psychological) repeatedos
the predicted interaction,F(1,42):95.68,p<0.001,",§: measures ANOVA on these scores revealed a significaiot
0.70, as shown in Fid.a. Biological attributions were higher interaction, H1,5) = 17.32p:0.009,"§=0.78. Biological at- 495
for the abstract versionsM =5.37,SD= 1.23) than for the tributions were higher for the abstract versiond/A(=5.37, 496
concrete versionsNl =4.65,SD=1.16),t(42)=! 6.32,p<  SD=0.30) than for the concrete versiond\(=4.65,SD= 497
0.001, d=!0.96, while psychological attributions were 0.89),t(5) =! 2.58,p=0.049,d ="! 1.05, while psychologicalt9s
higher for the concrete versiond| =4.80,SD=0.89) than attributions were higher for the concrete versiongi(= 499
for the abstract versions\ = 3.70,SD=0.99),t(38) =10.85, 4.80,SD=0.95) than for the abstract versiongv(=3.70, 500
p<0.001d=1.65. SD=0.44),t(5) =5.04p=0.004,d = 2.06. 501
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Discussion a h
Experiment 1 found that biological attributions were 7 Abstract
higher for abstract than concrete descriptions and psy-
chological attributions were higher for concrete than ab- 67 [ Coneret
stract descriptions for the same behaviors. Remarkably,
although neither the abstract nor the concrete version| 2 57
explicitly mentioned anything about the causes of the é
behaviors, attributions were strongly affected by the| & 4-
framing manipulation. Thus, not only expert clinicians
(Kim et al., 2016), but also laypeople, show an effect of 3
framing on their causal attributions for behavior. Further-
more, the effect occurred robustly across all measures we 11 ‘ ‘ ‘
used of psychological and biological attributions, suggest Biological  Psychological St Psychological Set 2
ing that it is quite broad. Y
neurochemistry A
Experiment 2 brain structure —
In Experiment 1, each participant made both biological genetic basis —
and psychological attributions. This design enabled us tg cognitive faglors "
demonstrate shifts within the same individual, but it is | "o s
. .. . personality P
possible that participants may have felt experimenter de- ity
mand to rate the biological and psychological questions . ousibility or credit _
in opposing directions. Experiment 2 therefore aimed to controllability —_—
replicate the finding using a between-subjects design 45 9 05 0  os 1 1s
that is, by having participants make only biological or Abstract Concrete
only psychological judgments. Higher Higher
Fig. 2 Results of Experiment2Judgments of the biological and f21
Method psy(_:hologicgl bases of disordered behavio_rs rated between-sbhject] 2:2
- . . depict CousinediMorey standard errors (@ineau, 2005; Morey, 2008).2:3
A total of 124 participants were recruited via Amazon b The 95% confidence intervals of the difference scores (concrete minizs4
Mechanical Turk, of whom nine were excludedN(=2 abstract) for ratings on the nine dependent measuislogical Caus@s 2.5
due to taking similar studies in the past ani =7 due in (@) are the averaged ratings of the first three dependent meay 12:6
to random responses on filler items). sures listed irb()_,(l?sychologicgl Set 1 CauGd® second three, f2.7
The stimulus materials were the same as in Experiment_2"d ®sychological Set 2 Causé last three 28
1. Unlike in Experiment 1, the nine questions were
grouped into three sets: Biological (Q1, Q2, and Q3 as dethe abstract M =5.31, SD=1.20) than for the con- 553
scribed in Experiment 1), Psychological Set 1 (Q4, Q5¢crete versions M =4.67, SD=1.25),t(40)=! 7.47,p< 554
and Q6), and Psychological Set 2 (Q7, Q8, and Q9). Each.001,d=!1.67. Conversely, psyological attributions 555
participant received only one of the three groups of ques-were higher for the concretehan for the abstract ver- 556
tions (N =41 for Biological N = 38 for Psychological Set 1, sions, both for Psychological Set M(=5.08,SD=1.51 557

N =36 for Psychological Set 2). The six psychologicavs.M =4.55,SD=1.96),t(37) =3.44,p=0.001,d =0.56, 558
guestions were split into two groups to equate the total and for Psychological Set 2\ =3.83,SD=1.21 vs.M 559
number of questions received across all participants. Sam=2.52, SD=1.17), t(35) =8.36,p<0.001,d=1.38. As 560
ple sizes were determined by power analyses on the datshown in Fig. 2b, the difference scores (concrete minagsi
from Experiment 1, with 95% power subject to a mini- abstract) were significant in the predicted direction fog62
mum of 40 participants per condition (prior to excluding eight of the nine measuresp(< 0.05, two-tailed; cogni-563
random responders and repeat participants). tive factors reached marginal significance in the pree4

dicted direction,p<0.10). 565
Results and discussion The interaction effect also held up in a by-item analysissé
We conducted a 2! 3 mixed-model ANOVA on each par- A 2 (abstract or concrete) ! 2 (psychological or biological¥67
ticipant's mean across items, with framing (concrete or ab-repeated measures ANOVA on the item means revealedes
stract) as a within-subjects factor and attribution type significant interaction,F(l,S):22.51,p:0.005,q§:O.15. 569
(Biological, Psychological Set 1, or Psychological Set 2) diological attributions were higher for the abstract vers7o
a between-subjects factor. This analysis revealed the presions M =5.31,SD=0.26) than for the concrete versiong71
dicted interaction,F(2,112) =54.83p < 0.00l,q,%z 0.50, as (M =4.67, SD=0.64), t(5)=! 3.04, p=0.029, d=!1.24, 572
shown in Fig.2a. Biological attributions were higher for while psychological attributions were significantly highes73
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for the concrete versionsM =4.45, SD=0.84) than for medication judgments first and other participants alwayss
the abstract versionsM =3.54,SD=0.28),t(5)=3.90p=  made psychotherapy judgments first. The abstract versss
0.011d=1.59. concrete framing was a within-subject factor with the2s

These results show that the strong shifts in attribution order of the items counterbalanced as in Experiment 1, $9
shown in Experiment 1 cannot have occurred due to de-that the abstract and concrete versions of the same itesso

mand to inversely rate biological and psychological causesvould appear in separate halves of the experiment. 631
Rather, these shifts occur independently, reflecting both a
stronger belief in biological causation in the abstract and aResults and discussion 632

stronger belief in psychological causation in the concrete. We conducted a 2 (concrete or abstract) ! 2 (medicatiom33
or psychotherapy) repeated-measures ANOVA on inds34
Experiment 3 vidual participant€means across items. This analysis ress
In Experiment 3, we tested whether the effect of abstractvealed the predicted interactiorf(1,39) = 9.61p =0.004, 636
versus concrete framing on biological versus psychoJﬁ:O.ZO, as shown in Fig3. Medication was judgeds3?
logical attributions might have a downstream effect on more effective when the disorder was framed abstractlys
the perceived efficacy of treatments for mental disorders.(M =5.71; SD=1.64) rather than concretely M =5.22; 639
Such a finding would have implications both for psychi- SD=1.60), t(39)=3.70; p=0.001; d=0.58. However, 640
atric intervention and for public health, since perceived judgments of the effectiveness of psychotherapy did neti
treatment efficacy can influence actual treatment efficacyreliably differ between the abstracM =6.57;SD=1.18) 642
(Meyer et al., 2002). and concrete versionsM = 6.66;SD=1.13),t(39) =0.79, 643
People believe that medication is more effective forp=0.43,d=0.13. 644
disorders that they perceive to be biologically based and When behaviors are described more abstractly, armes
that psychotherapy is more effective for those they per-biological explanations thereby seem more plausibies
ceive as psychologically based (e.g. Iselin & Addis, 2008as shown in Experiments 1 and 2), the current resultgs
Luk & Bond, 1992; Yopchick & Kim, 2009). We there- suggest that people come to believe that biological intes4s
fore predicted that medication would be seen as moreventions on that causal system are more likely to influenees
effective in treating symptoms described abstractly ra-those behaviors. These results generalize the effect of afy-
ther than concretely, since abstract descriptions werestract and concrete framing on biological attributions to &s1
more compatible with biological explanations (Experi- new measure. That said, it is difficult to say whether ais2
ments 1 and 2). Put differently, making an effect (e.g. anot the effect on treatment decisions is statistically med#s3
mental disorder) appear to be more biologically causedated by attributions, since the effect was found for med#s4
(e.g. by neurotransmitter imbalances) should make bio-cation but not for psychotherapy. A test for mediatiorsss
logical interventions on that causal system (e.g. medicawould require a design that measured both attributionsse
tion) appear more effective. In contrast, since concreteand treatments simultaneously. 657
framing makes psychological explanations more avail- Why did the effect not extend to psychotherapy effiess
able, psychological interventions (e.g. psychotherapytacy judgments? Although it is possible that this o@s9
should appear more effective with concrete rather thancurred because the effect of abstract/concrete framirego
abstract framing. on psychological explanations is less stable than the efs
fect on biological explanations, we think this is not thes2
Method
We recruited 40 participants from Amazon Mechanical 3
Turk. Participants made judgments about the abstract and Abstract
concrete versions of the same items used in Experiments [] concrete
1 and 2. However, rather than judging explanations, they
rated the extent to which they believed psychotherapy
would be an effective treatment and the extent to which
they believed medication would be an effective treatment
on separate scales from Dot at all) to 9 (Bompletely).
Participants were told that psychotherapy refers @eat-
ment by psychological means, involving repeated verbal
interactions between a clinician and a cliefitand that Medication Psychotherapy
medication refers to Greatment by psychiatric, psy- Treatment
choactive, or psychotropic drug'g_'rhese judgments were Fig. 3 Mean judgments of medication and psychotherapy treatment | f3:1
always made on the same page and their order was Cour_efﬁcacy in Experiment 3. Barsdepict CousineauBMorey standard f3:2
terbalanced so that some participants always made

Rating (1-9)

errors (Cousineau, 2005; Morey, 2008) f3:3
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most likely explanation. The abstractness manipulationceiling or floor effects, we avoided using behaviors for the4
was sufficient to find robust differences for both psycho- main test items that would likely be perceived as vers
logical and biological explanations in Experiments 1 andstrongly biologically caused (e.g. breathing). 716
2 and this same manipulation was used here in Experi- For each behavior, we developed an abstract version ty
ment 3. Instead, the null effect on psychotherapy judg-describing the behavior as being common to a group @fs
ments is likely the result of a ceiling effect: Participafits people. Each abstract version started witiome peopleO 719
judgments for the psychotherapy items were between 6.5and described the behavior as generally applied to thereo
and 7 on a nine-point scale, which may be at ceilingwithout presenting any idiosyncratic variations. For the corz21
given peopl® moderate perceptions of the degree toresponding concrete version, we specified a person withrze
which psychotherapy has the potential to be effectivefirst name and instantiated the behaviors in the context af23
(Jorm, 2012; Ten Have et al., 2010). In contrast, peoplé¢hat particular person using @ncrete terms. The two ver-724
know much less about psychotropic medications (Jorm,sions were roughly equated for length (see Table 1). 725
2012); thus, for medication judgments they may rely As for Experiment 1, we conducted a pretest of thesee
more on their perceptions of the biological basis of the items to determine whether the abstract and concrete27

items, as shifted by the framing effect demonstrated inversions of each behavior were perceived to corresponzB
Experiment 3. to each other as intended. We recruited a separate groupo

of 41 participants for this pretest, of whom five were ex#30
Experiment 4 cluded for failing the attention check. Of the remainingr31

Experiments B3 showed that biological and psycho- 36 pretest participants, 18 judged whether the abstrazs2
logical attributions shift depending on abstract versus version was good abstract descriptidbof the concrete 733
concrete framing not only for clinicians (as shown in version on a scale of B9 (where 1 =a very poor descrip-734
Kim et al., 2016), but for laypeople as well, and across &ion; 9 =a very good description), yielding a mean ratinggs
wide range of specific psychological and biologicalof 7.61 ED=0.26). A separate group of 18 participants3e
causes. However, these experiments leave unanswergddged whether the concrete version wa@ good ex- 737
the question of whether these attribution shifts would ampleQof the abstract version on a scale 092 (where 738
also occur across a wider range of human behaviorsl =a very poor example; 9 = a very good example), yielto
Mental disorders may be something of a special case, behg a mean rating of 7.998D=0.23). Mean ratings by740
cause both clinicians and laypeople are accustomed tdehavior were all at least 7.33. 741
hearing both psychological and biological levels of ex-
planation for disordered behaviors. Experiments 4 and 5

Procedure 742

tested whether such shifts would also occur for behav- . .
. . . .. The main experiment used the same measures as Expe43
iors which are more closely within the range of familiar .

human experience, but which are somewhat out of the'ments 1 and 2. The procedure was the same as Expert4

ordinary and hence seem in need of an exolanation ment 1, except that each participant made judgments faus
y P ’ only half of the items in Table 2, in order to keep ther46

length of the experiment reasonable. As in Experimert7
1, the items were counterbalanced so that the abstrants
and concrete versions of the same item appeared in se@9

Method
Participants

Forty-nine lay participants were recruited via Amazon arate halves of the experiment 750

Mechanical Turk, of whom ten were excludedN(=2 '

due to taking similar studies in the past and =8 due

to random responses on filler items). Results 751
Each participan® biological [ =0.95, calculated by item)752

Materials and pretest and psychological !(=0.85) attributions were averageds3

We picked eight everyday behaviors, including bothseparately. We conducted a 2 (concrete or abstract) ! %4
positively and negatively valenced behaviors. All of theségbiological or psychological) repeated measures ANOVZ5
behaviors were realistic and required some explanatioron each participar® mean across items. This analysis res6
(e.g. having difficulty focusing on tasks for a long time;vealed the predicted interactiorf(1,38) = 33.95p < 0.001, 757
staying calm during a competitive situation; see Talffe "520.47, as shown in Figda. Biological attributions 758
for a list of all stimuli). To show that the effect arises were higher for the abstract versiond(=4.81,SD= 759
when people are thinking about everyday behaviors1.22) than for the concrete versionsM(=4.42, SD= 760
we avoided highly rare behaviors, such as behaviord.12), t(38)=!4.36, p<0.001, d=!0.70, while psy-761
that were extremely positive (e.g. memorizing 100-digitchological attributions were higher for the concrete verz62
matrices on a single viewing) or extremely negative (e.gsions M =6.04,SD=0.84) than for the abstract versionge3
committing serial murder). In addition, to circumvent (M =5.65,SD=0.93),t(38)=4.84p<0.001,d=0.78. 764
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Table 2 Stimuli for Experiments 4 and 5

Behavior Text version

Concrete Abstract
1. Having extra- Douglas has been regularly sleeping with his ex-girlfriend at a  Some men have extra-marital affairs; they have an ongoing
marital affairs local hotel; he has created an elaborate lie to tell his wife, sexual relationship with someone other than their spouse,

claiming that he has to spend evenings and weekends away  typically without their spouse’s knowledge, and they fre-
from the house doing extra work for his unreasonable boss.  quently engage in deceptive behaviors to cover up these
actions.

2. Having a great Denise memorized the names of all of the students in her 85- Some people have a great memory for names; they can learn
memory for names person lecture course within the first couple of class meetings to match a large number of names to faces under conditions
and she spent only a little extra time outside of class review-  of limited time, all without seeming to undergo an

ing their names and photographs. extraordinary amount of mental effort.

3. Being nervous in Cheryl gets nervous at all of the company dinners and parties Some people are nervous in social settings; when they are

social settings she is expected to attend with her colleagues; she worries placed in any situation in which they are expected to mingle
about whether she sounds intelligent and whether her dress, ~ with other people, including people they already know, they
hair, and makeup look right. get worried and anxious.

4. Staying calm Allen stays calm during his figure skating performance in Some people stay calm during a competitive situation; they

during a competitive international competition; he lands all of his difficult jumps are able to perform well despite being under a considerable

situation perfectly while under tremendous pressure to do well on amount of pressure to live up to the expectations of others
behalf of his country. and themselves.

5. Having difficulty Raymond has difficulty focusing on writing the sales Some people have difficulty focusing on tasks for a long time;

focusing on tasks for  presentations required by his job; he repeatedly stops their attention wanders and they engage in alternative

a long time working to chat with co-workers, shop online, and watch viral ~ activities that do not advance their work on the task at hand.
YouTube videos.

6. Drinking too much  Martin frequently drinks too many tequila shots; he knows Some people drink too much; they knowingly ingest more
that his system can really only handle one per hour, but alcohol than their digestive systems can adequately process
always drinks at least three times that amount, vomits, and in‘a short span of time, and do so more frequently than is
then has terrible hangovers the next day. advisable for maximum wellbeing.

7. Tending to be Sharon tends to be optimistic about her career trajectory; she  Some people tend to be optimistic about the future; they

optimistic about the  anticipates that her own performance will be excellent and approach the world with positive expectations about what

future expects to get good job assignments and eventual events will happen in the future and how those events will
promotions. unfold.

8. Being very driven  Thomas is very intent on becoming a top executive at his Some people tend to be very driven to achieve; this involves

to achieve corporation; he works 18-h days and has never missed a work putting the vast majority of their time, effort, and mental
meeting, although he has missed many of his children’s focus on achieving their goals and paying relatively less
sports games and recitals. attention to other areas of life.

As shown in Fig. 4b, the effects for each componentDiscussion 786

measure were directionally consistent with our predictions Experiment 4 found that shifts in attribution occur not7s7
and with previous experiments, but were somewhat moreonly for mental disorders, but for a much broader rangess
variable. Although six of the ime measures reached signifi- of human behaviors. These shifts were consistent across
cance at thep <0.05 level (two-tailed-test against 0), one the three biological measures (albeit marginally signifi<o
biological factor rached marginal significance (brain struc- cantly for brain structures), but somewhat more variabley
ture; p<0.10), and two psychologal factors did not signifi- across the psychological measures. Although four of o
cantly differ from O (cognitivefactors and personality; see psychological measures shifted significantly in the press
below for discussion). dicted direction, two other$l cognitive factors and per-794

The interaction effect also held up in a by-item ana- sonalityN did not. 795
lysis, using each ite@ mean score across participants. Since all psychological measures shifted significantly ims
A 2 (abstract or concrete)!2 (biological or psycho- Experiments 1 and 2 depending on framing, it is wortho7
logical) repeated measures ANOVA on these scores reconsidering why shifts were not seen for cognitive facss
vealed the predicted interaction,F(1,7)=16.62,p= tors and personality in Experiment 4. We speculate thabo
0.005,! ,2)=O.70. Biological attributions were higher for these somewhat less consistent effects of psychologigal
the abstract versionsM =4.81,SD=0.83) than for the attributions may be due in part to a weaker manipulasor
concrete versionsNI =4.42,SD=0.83),t(7)=! 4.27,p  tion of abstractness that we used in Experiment 4, conse2
=0.004,d="!1.51, while psychological attributions were pared to Experiments #©3. Whereas those previousos
higher for the concrete versionsM =6.04, SD=0.58) experiments described the behaviors at the level of a cat4
than for the abstract versionsM =5.65,SD=0.90),t(7) egory (a mental disorder) that did not invoke any indisos
=2.65,p=0.033,d=0.94. viduals, Experiment 4 described the behaviors in termss
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2., (N =9 due to taking similar studies in the past and = 826
Abstract 12 due to random responses on filler items). Thus, date7

[] Conerete from 219 participants were used for the analyses. 828

6 The stimulus materials were the same as in Expem29
ment 4. The design and the procedure were the same &®

g 5 in Experiment 2 in that participants received either thes31

Eﬂ Biological (N = 36), the Psychological Set NE 145), or 832

S 4 the Psychological Set 2\(=38) questions. Sample sizeg33

were determined by power analyses on the data from Ess4

34 periment 4, with 95% power subject to a minimum of 4@35

participants per condition (prior to excluding randomsse

5 ‘ ‘ responders and repeat participants). 837
Biological Psychological (Sets 1 & 2)

b Causes Results and discussion 838
neurochemnistry — We conducted a 2!3 mixed-model ANOVA on eachssg
brain structure — participant® mean across items, with framing (concretg4o

cogfi?j:;ﬁ:;z '_:_ - or_abst.ract) as a Within-subjects factor and aFtributior$41
emotions and desires — (Biological, Psychological Set 1, or Psychological Sets2
personality — as a between-subjects factor. This analysis revealed #ae

respomibii‘lli‘;“g:"c‘llgiyt S predicted interaction, F(1,228) =51.15,p<0.001, ! 5= 844
controllability — 0.31, as shown in Fig5a. Biological attributions weresg4s

45 1 w05 0 o5 1 1s higher for the abstract ¥ =5.29,SD=1.11) than for the 846
concrete versionsNl =4.57,SD=1.34),t1(35)=! 6.81,p< 847
Mt i 0.001,d =!1.13, whereas the responses to the Psycleas

Fig. 4 Results of ExperimentatJudgments of the biological and logical Set 2 questions were higher for the_ concretd € 849

psychological bases of everyday behaviors rated within-sudzgest; 6.71,SD=0.74) than for the abstract versionsv(=6.24, 850

depict Cousined@Morey standard errors (Cousineau, 2005; Morey,|  SD=0.95),t(37) =5.16,p<0.001,d = 0.84. The responsess1

2008)b The 95% confidence intervals of the difference score§  to the Psychological Set 1 questions did not differ betwees2

(C?”SCCTB?TOTL’;:JE ;thag)a‘;‘;rtﬁig%z r‘;” ;Zergtii?]e gi?fr’]‘gz’r‘stt”t‘her";e the concrete and abstract versiond(= 6.27,SD=0.85 vs. 853

zl;peendgnt?neasures listed b),(and@sych?)logical (gSets 1 & 2) Cadses M=6.22, SD:_O_'85)' t(l44) =118, p= 0'24; d=0.10, 854

are the averaged ratings of the last six dependent measures listed ih ( 0€cause cognitive abilities and personaltyhe two 855

N psychological measures that did not reach significance és6

Experiment N were unaffected by the manipulation. (Segs7
of a group of individuals engaging in the behavior. Becauséig. 5b for the 95% confidence intervals of the differeness
even the abstract versions referred to human agents, thegcores for each measure.) Again, we suspect that these ksss
might have somewhat triggered psychological explana-consistent effects on psychological attributions may be atso
tions. Furthermore, people may consider cognitive factorstributable to the weaker manipulation of abstractness uses1
(e.g. beliefs and intelligence) and personality to be moren Experiments 4 and 5, compared to Experiment®3, 862
immutable than the other, more transient psychological perhaps in conjunction with a tendency to view cognitivee3
factors we tested, such as emotions and intentions. Noneand personality factors as more immutable than the othees4
theless, significant shifts were still obtained for a majority psychological factors. Importantly, however, the effects @es
of our measures of psychological attributidhand all mea- psychological attributions were significant overall andsé
sures of biological attribution (at least marginally signifi- consistent for four of the six measures. 867
cantlyN testifying to the robustness of the attributional ~The interaction effect also held up in a by-item anases
shifts in the face of this weaker manipulation. lysis. A 2 (abstract or concrete) ! 2 (biological or psychoss9

logical) repeated measures ANOVA on the item meargso
Experiment 5 revealed a significant interactionF(1,7)=38.80,p< 871
Experiment 5 sought to replicate the framing effects on 0.001,! ,%z 0.85. Biological attributions were higher fomg72
attributions for ordinary behaviors, using a between- the abstract versionsM =5.26, SD=0.69) than for the 873
subjects design as in Experiment 2. concrete versionsNl =4.54,SD=0.87),t(7)=! 5.33,p= 874

0.001,d=11.88, while psychological attributions wera7s
Method marginally higher for the concrete versionsV(=6.50, 876
Two hundred and forty participants were recruited via SD=0.45) than for the abstract versiondA=6.25,SD= 877
Amazon Mechanical Turk, of whom 21 were excluded 0.71),t(7) =2.15,p=0.069,d =0.76. Follow-up analyses7s
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a preferences; namely, a stronger preference for biologicab
N . .

M Abstract explanations in the abstract and more reluctance tao4

[] concrete accept biological explanations for concrete cases. 905

* The results across Experiments 1, 2, 4, and 5 corrobgse

=] rated this hypothesis. Both in contemplating disorderedo7

< (Experiments 1 and 2) and everyday behaviors (Expegos

§ o ments 4 and 5), participants generally judged explanas9

tions in terms of genetics, neural chemistry, and braiauo

3 structure to be more appropriate when faced with ab9a11

stract descriptions of behavior than when faced with12

24N ‘ —1 concrete cases. These differing explanatory stances aiss

Biological Psychological Set 1 Psychological Set 2

Causes had downstream consequences such that people pa4

b peurochemistry ferre_d a more®|0Iog|caD|nteryent|on (medication) for 915

brain structure — treating disorders when described abstractly than whene

et described in terms of a concrete case (Experiment 3). 917

emotions and desires i It should also be noted that our claims are only aboui18

B whether endorsement of biological and psychological es19

responsibility or credit — planations was influenced by abstract descriptions rela2o
controllability —A . o A

i o o p tive to concrete descriptions. Thus, we are not claimingp1

O et T Concrete that abstract framing would increase endorsement @b2

Higher Higher biological explanations to the extent that they would be23

Fig. 5 Results of Experiment&Judgments of the biological and preferred to psychological explanations. In fact, this wag4

psychological bases of everyday behaviors rated between-subjects; hot the case in Experiments£5. Similarly, we are not92s

bars depict CousineaMorey s_tandar(_j errors (Cousme_au, 2005; claiming that concrete framing would make psychos26
Morey, 2008 The 95% confidence intervals of the difference . . . .

scores (concrete minus abstract) for ratings on the nine dependeht logical e_xplanat|or_1$ be endorsed more th?n biologicat7

measuredBiological Causkin (a) are the averaged ratings of the first  explanations; again, the current results failed to shoges

three dependent measures listedt, (Psychological Set 1 Causes | that consistently (Experiments 1 and 2). Preferences faz9

the second three, arf@Psychological Set 2 Causte last three biological versus psychological explanations can vayo

\ J

greatly simply due to the nature of the events. For irg31
conducted separately on the two sets of psychologicastance,on is full of himselOwould be difficult to ex- 932
measures showed that this marginally significant effect onplain in terms of biological factors and thus although an33
psychological attributions occurred because concreteabstract framing like (Some people are full of them-934
items were rated significantly higher than abstract itemsselve® may make biological accounts more plausible3s
on the Psychological Set 2 measuréd £ 6.74,SD=0.91 psychological accounts may still be more dominant thasse
vs. M =6.28, SD=1.15), t(7) =2.49, p=0.041, d=0.88, biological accounts even in the abstract framing. 937
while the concrete and abstract items were rated similarly In addition, we acknowledge that other factors may in93s
on the Psychological Set 1 measuréd £ 6.27,SD=0.33 fluence the availability of biological versus psychologiced
vs.M =6.22,SD=0.45),t(7)=0.59p=0.57,d=0.21. explanations, including individual differences in theorg4o
In sum, the results of Experiment 5 fully replicate the of mind (Baron-Cohen, 1997), cognitive reflectivenesg1
findings of Experiment 4, where biological attributions (Frederick, 2005), or even a desire to blame others fes2
were consistently stronger in the abstract and psycho-their behavior (Clark et al., 2014). We do not mean te43
logical attributions were typically stronger in the con- downplay the importance of other potential factors, bup44
crete (with two of six measures failing to reach rather seek to argue that the abstract/concrete distin@4s
significance). Finding these same effects in a betweention plays a key role. 946
subjects design shows that the framing shifts cannot be
due to a perceived demand to rate the psychological andPossible mechanisms 947
biological explanations inversely. In the introduction, we briefly presented two explanations4s
for this framing effect. First, abstract framing, which consg49
General discussion veys general patterns, triggers the need for more immudso
In daily life, people often describe behaviors at differingable explanations (e.g. Cimpian & Salomon, 2014), asst
levels of abstractioN as abstract generalizations acrossbiological properties are judged to be immutable anes2
individuals or as concrete behaviors of individuals. Wetimeless (e.g. Dar-Nimrod & Heine, 2011; Lebowitz et ahs3
hypothesized that this distinction between abstract and2013) just like generic abstract framing. Second, previoass
concrete framing would lead to different explanatory studies found that people more strongly attributedss
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956 behaviors to free will when the events are described ineverything is physical or is necessitated by the physicalps
957 more concrete contexts (e.g. Nichols & Knobe, 2007). Wemore strongly in the abstract than in the concrete. 1009
958 acknowledge that there are also other possible mecha- That said, our results do not present any direct demt010
959 nisms for this framing effect and we briefly discuss threeonstrations of Cartesian dualism, the claim that mindo11
960 here: an inverse relationship between psychological anénd body are distinct substances. We collected particie12
961 biological judgments, dualist thinking, and the influence pants dualists beliefs at the end of Experiments 1 and 4913

962 of formal education. presenting them with the dualism scale from Stanovicho14

(1989), and found that the framing effects did not correl1015
963 Inverse relationship between psychological and biological ate with peoplés dualist beliefs. In this scale, participantso16
964 judgments judged their agreement with 27 statements (e.ghe 1017

965 People have been shown to behave as though biologicahind and the brain are two totally separate thingsin a 1018
966 and psychological explanations have an inverse relationhundred years or more, it might make sense to refer to 19
967 ship. That is, people sometimes behave as though factorsomputer as having a minfy on a 5-point scale. For1020
968 making one kind of explanation more plausible corres- each participant, we computed the correlation betweern21
969 pondingly make the other kind less plausible (e.g. Prestontheir scores on this dualism scale and the extent tm22
970 Ritter, & Hepler, 2013; see also Ahn, Proctor, & Flanaganwhich they showed the framing effect. As an index af23
971 2009 for similar findings with clinicians). Thus, salient framing effects, we added each participantifference 1024
972 psychological explanations for concrete cases may addscore (i.e. concrete minus abstract) for psychological aB25
973 itionally suppress biological explanations and salient bio-tributions to the opposite sign difference score (i.e. aho026
974 logical explanations for abstract cases may alsestract minus concrete) for biological attributions. Thisi027
975 additionally suppress psychological explanations. In thatprovides an estimate of the interactive effect of concretee2s
976 sense, this belief in an inverse relationship is not by itselness/abstractness on psychological and biological attrie29
977 an explanation for our effects because there should be autions for each participant. The average correlationo3o
978 initial mechanism for making biological explanations sali- between the dualism scale and the framing effect wags1
979 ent for abstract cases or psychological explanations saliergignificantly negative in Experiment I(41) =-0.38,p= 1032
980 for concrete cases. Yet, once biological explanations be0.013, and failed to reach significance in Experiment 8)33
981 come salient for abstract framing (due to, for instance,r(37)=0.34,p=0.16. Taken together, these findings speak34
982 biological explanations being compatible with generic ab-against the possibility that those who are more likely too035
983 stract framing), it may make psychological explanationsendorse mind-body dualism are more likely to be subjecto3e

984 less salient for abstract framing. to the abstract/concrete framing effect. Nonetheless, theses7
null results should be taken with caution, in part becausen3s
985 Dualist thinking the dualism scale may have become a less valid measio®

986 Recent work has explored the possibility that people areof dualist beliefs in recent years. That is, the pervasivenasso
987 intuitive mind—body dualists, who believe that the mind of biological accounts of human behaviors may have mades1
988 and brain are separate entities (e.g. Bloom, 2007; Foraypeople deny mindbody dualism when confronted ex-1042
989 stmann, Burgmer, & Mussweiler, 2012; Hood, Gjersoe, &plicitly, as is the case in the dualism scale. Future researcty3
990 Bloom, 2012; Hook & Farah, 2013). Whereas philoso-using more implicit measures of dualism, can help us beto44
991 phers of mind hold that biology and psychology repre- ter understand the shape and the scope of dualist belief#s

992 sent separable levels of analysis, such explanations atkat laypeople hold. 1046
993 usually seen as complementary (e.g. Dennett, 1971). Lay-

994 people may instead see these explanations as competinGpntext-sensitivity of intuitive and formal theories 1047
995 (e.g. Preston et al., 2013 form of dualism that is not People hold lay theories across many domains that diffes4s
996 inconsistent with the current findings. dramatically from more formal scientific theories, in-1049

997 The current results could also help to explain previous cluding theories in biology (Shtulman, 2006), physic®s50
998 framing effects in judgments of free will. Nichols and (McCloskey, 1983), statistics (Tversky & Kahnemamgsi
999 Knobe (2007) found that people often endorse determin-1971), economics (Furnham & Argyle, 1998), personalitps2
1000ism in the abstract, but are more inclined toward belief in (Haslam et al., 2004), decision theory (Johnson & Rip®53
1001free will for individuals (Nichols & Knobe, 2007). Our re- 2015), and emotion (Gilbert & Wilson, 2007). Furtherios4
1002sults suggest one possible explanation for this restthat  these lay theories often coexist in an individtsalmind 1055
1003people are dualists in the sense that they do not juxtaposevith their formal counterparts (Shtulman & Valcarcel,1056
1004biological and psychological explanations, but rather treat2012). Adults who have had many years of formal educess?
1005them as competing explanations, privileging one over thetion and who would have no difficulty endorsing the ap1058
10060ther depending on the context. Our findings suggest thatpropriate scientific theory if asked explicitly nonethelesss9
1007people may be subtly drawn to physicalism, the claim thatshow slower response times in verifying facts that haweso
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1061different truth values on their formal and intuitive theor- contrast, if the effect is driven by an intuition that bio-1115
1062ies (e.gQire is composed of mattédor Qiir is composed logical explanations are tied to immutability and hence116
10630f matter), compared to facts that have the same truth essentialism, it might arise much earlier in developt117
1064values on both theories (e.g®ocks are composed of ment. For instance, Cimpian and Markman (2011)118
1065smatterOor Gumbers are composed of matté Indeed, found that when asked to explain either generic stata119
1066under time pressure, expert biologists fall back on theirments (e.g. boys are good at math) or non-generia20
1067intuitive theories of biology, according to which plants statements (e.g. Johnny is good at math), even four21
1068are non-living (Goldberg & Thompson-Schill, 2009) and year-olds preferred to explain generic statements in ternig22
1069expert physical scientists endorse teleological explanaef inherent features (e.g®ecause th@® how theye 1123
1070tions for physical phenomena (e.gTrees produce oxy- made) than extrinsic features (e.gbecause they got tea1124
1071gen so that animals can breatfeKelemen, Rottman, & ched). This effect of genericity on intuitions about inher-1125
1072Seston, 2013). ence does not seem to require formal education, and 1f26
1073 Very little is known, however, about what circumstancesour framing effects are driven by the same process, theye7
1074lead individuals to apply their formal versus intuitive the- might be similarly early-emerging. On the other hand, our128
10750ries to a problem when these theories disagree. Weesults are more nuanced in that people distinguished bet29
1076speculate that people may be more likely to rely on theirtween biological explanations and psychological explansat3o
1077formal theories in the abstract and more likely to default tions, when both (or at least some of the psychologicai31i
1078to their earlier, intuitive theories in the concrete. This idea explanations used in the current study) are treated as ini32
1079can provide a further mechanism for the current findings. herent and essentialized explanations in the previous det33
1080Whereas folk psychology is a natural and early-emergingvelopmental studies. This finer distinction may emerge134

1081mode of explanation (e.gsergely & Csibra, 2003; Onishi later in development as a result of learning biological the-135
1082& Baillargeon, 2005), brain-based biological explanationsories in the abstract context. 1136
1083seem to emerge later (Johnson & Wellman, 1982). Further,

1084people usually learn about biological explanations in animplications for Public Health and Science Education 1137

1085abstract format. For example, science-based websites faiVe found that, like clinicians (Kim et al., 2016), laypeople13s
1086the public that explain the biological underpinnings of be- endorse different explanations for mental disorders in the139
1087havioral disorders (e.g. from such authoritative bodies asabstract and in the concrete (Experiments 1 and 2), whiah4o
1088the CDC, NIH, and Mayo Clinic) invariably describe what can even lead to different treatment recommendationsi41
1089is known about each disorder in general, rather than de-(Experiment 3). These results have implications for publici42
1090scribing individual case studies. Student textbookscommunication about mental disorders. Biological explat143
1091explaining the biology of behaviors and commercials mar-nations of psychopathology lead people to essentializet4
1092keting psychotropic medications often take the same ap-mental disorders (e.g. Dar-Nimrod & Heine, 2011; Haslam4s
1093proach. Consequently, formally acquired biological & Ernst, 2002), to distance themselves from or reduce emt46
1094explanations for behavior may seem relatively natural inpathy toward people who have mental disorders (Lebowitz47
1095the abstract, but people may default to their lay theories& Ahn, 2014; Read, Haslam, Sayce, & Davies, 2006), and
1096such as folk psychology in the concrete, accounting forto be more pessimistic about mental disorder prognosas49
1097our framing effect. (Deacon & Baird, 2009; Kvaale, Haslam, & Gottdienanso
1098 One way to test the formal education hypothesis 2013). At the same time, however, these explanations carsi
1099would be to ask whether an analogous effect arises irameliorate stigma by reducing personal blame for mentais2
11000ther domains. Would people apply different lay eco- disorder symptoms (e.g. Deacon & Baird, 2009). Thes&s3
1101nomic theories in contemplating one individual country studies, along with the current results, suggest that, dets4
1102versus countries in general? Would people apply differ-pending on the goal of communication, it may be best ta155
1103ent lay theories of evolution in contemplating one par- use either abstract or concrete descriptions. One shouldsé
1104ticular species versus species in general? Would peoplese concrete descriptions if one wishes to de-essentializs7
1105give different advice about how to maximize happiness ifmental illness or improve perceived prognosis and ahiss
1106the advice is applied to a particular person versus peoplestract descriptions if one wishes to reduce blame for theisg

1107in general? To the extent that formal and intuitive theor- symptoms. 1160
1108ies may give different verdicts, these questions may be of Our finding also has implications for science educatiom161
1109considerable practical importance. more broadly. Science educators have long debated this2

1110 A second way to test the hypothesis would be to con-relative value of abstract and concrete teaching materialss3
1111duct developmental studies. Presumably, young children(see Fyfe, McNeil, Son, & Goldstone, 2014 for a review)s4
1112do not have a formal education in biology or neurosci- Concrete materials have both advantages (e.g. they mayib&s
1113ence, so if the effect is indeed driven by formal educa-more likely to utilize real-world knowledge; Schliemann &166
1114tion, it should not arise among young children. By Carraher, 2002) and disadvantages (e.g. they can als&v
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1168distract with extraneous perceptual details; Belenky &Ethics approval and consent to participate 1221 %P

1169Schalk, 2014) yet abstract materials, too, have their owrxperiments b were conducted with the formal approval of the Yale 1222
University and Northeastern University Institutional Review Boards. All 1223

1170benefits (e.g. they emphasize structural features OVef,yicipants voluntarily gave informed consent. 1294

1171superficial features; Uttal, @oherty, Newland, Hand, &

1172DeLoache, 2009) and pitfalls (e.g. mindless symbol ma&uthor details . o 1225
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1173nipulation; Nathan, 2012). Itis often noted that because 0f 354’ tyuntington Avenue, Boston, MA 02115, ESapartment of 1297
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1176results suggest another critical difference between these
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