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Aging & Mental Health

Mindsets over matter: priming theory of mind improves older adults’ mental 
state attributions about naturalistic social interactions

Anne C. Krendl and Colleen S. Hughes

Department of Psychological & Brain Sciences, Indiana University, Bloomington, IN, USA

ABSTRACT
Objectives: Aging is associated with declines in theory of mind – the ability to infer the mental states 
of others. We examined whether priming theory of mind mindsets actively (Study 1) and passively 
(Study 2) improved older adults’ performance.
Method: Across two studies, participants completed a novel question-and-answer theory of mind 
task using the television show Nathan for You® in a mindset or no mindset condition. In Study 1, par-
ticipants (N = 324, 18–84 years) completed a similar task related to a different show prior to the Nathan 
for You task (active mindset). In Study 2, young (N = 235; MAge = 20.47) and older (N = 193, MAge = 74.48) 
adults made continuous ratings of awkwardness of different episodes of Nathan for You before com-
pleting the question-and-answer task (passive mindset). We also measured executive function and 
episodic memory. In both studies, the same tasks were performed in reverse order for the control 
conditions (no mindset).
Results: Mindsets were associated with small-to-medium increases in theory of mind performance. 
Cognitive ability did not explain these improvements.
Conclusion: These findings suggest that theory of mind performance can be improved through 
motivation (e.g. mindsets); cognitive function (e.g. ability) does not moderate this relationship.

Theory of mind, the ability of infer the mental and emotional 
states of others, is critical for forming and maintaining social 
relationships. Theory of mind is comprised of multiple distinct 
subcomponents, including the ability to infer other people’s 
thoughts and motivations, detect deception, understand emo-
tions, and identify faux pas (Baron-Cohen, 2001; Quesque & 
Rossetti, 2020). Numerous studies have shown that theory of 
mind abilities decline over the lifespan (Henry et al., 2013). These 
declines may have implications for older adults’ cognitive and 
emotional well-being (Hamilton et al. under review; A. C. Krendl, 
Mannering, et  al. 2023). A small body of work has identified 
interventions that are generally effective in improving older 
adults’ theory of mind performance (Cavallini et al. 2015, 2021; 
Lecce et al. 2015, 2019; Rosi et al. 2016), but they are time-in-
tensive and yield heterogenous effects (Roheger et al. 2022), 
thus limiting their scalability and potential impact. Critically, it 
remains unclear why these interventions are effective. The goal 
of the current study was to determine whether active and pas-
sive theory of mind engagement improved theory of mind 
performance, and, if so, why that might be.

Theory of mind is a complex construct (Apperly, 2012) that 
is generally separated into two key domains: cognitive (e.g. 
inferring beliefs or motivations, detecting deception) and affec-
tive (detecting faux pas, understanding emotions) (Bottiroli 
et al. 2016; Fischer et al. 2017; Ruitenberg et al. 2020; Shamay-
Tsoory & Aharon-Peretz, 2007). Interventions train and evaluate 
performance on a single domain of theory of mind (e.g. cogni-
tive theory of mind) (Cavallini et al. 2015, 2021; Lecce et al. 2015, 
2019; Rosi et  al. 2016), which may not generalize to other 
domains. Indeed, cognitive and affective theory of mind engage 
activity in dissociable brain regions (Schurz et al. 2014, 2021), 

suggesting that training one domain might not necessarily 
generalize to another.

Theory of mind interventions also involve having older 
adults practice using theory of mind through extensive facili-
tator-led trainings and adjusting their performance based on 
feedback (Cavallini et al. 2015, 2021; Lecce et al. 2015, 2019; Rosi 
et al. 2016). These interventions rely on the assumption that 
older adults need to learn how to properly engage in theory of 
mind. Alternatively, these interventions may be effective 
because they put older adults in the motivational mindset to 
engage theory of mind. For example, reading literary fiction 
may boost theory of mind (Kidd et al. 2016) by temporarily acti-
vating theory of mind mindsets (Mumper & Gerrig, 2019). 
Finally, because theory of mind requires individuals to maintain 
multiple pieces of information in working memory, inhibit the 
incorrect prediction, and engage episodic memory (Bottiroli 
et al. 2016; Fernandes et al. 2021; Laillier et al. 2019; Leslie et al. 
2004; Rabin & Rosenbaum, 2012), intensive interventions may 
only be effective for individuals with relatively high cognitive 
ability.

Across two studies, we examined whether actively (Study 1) 
and passively (Study 2) activating theory of mind mindsets 
improved performance. We conducted these studies in an 
online lifespan sample (Study 1) and in-lab with groups of 
young and older adults (Study 2). We operationalized active 
mindsets as having participants track multiple domains of the-
ory of mind. They did this in the same format that was used to 
assess theory of mind performance. Conversely, passive mind-
sets were operationalized as having participants dynamically 
track a single domain of theory of mind (awkwardness) during 
a video task. Because this was completed in a different format 
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than was used to assess theory of mind performance, theory of 
mind engagement here was relatively passive. An important 
benefit of awkwardness judgements, however, is that recent 
work suggests that detecting awkwardness in these videos 
engages both cognitive and affective theory of mind (French 
et al. under review). Thus, in both cases, we anticipated that 
active and passive mindset engagement would generalize to 
improved performance across multiple theory of mind domains. 
Our outcome was theory of mind performance based on a nat-
uralistic video-based task. Videos of social interactions are par-
ticularly useful measures of theory of mind because they are 
dynamic (i.e. unfolding over time like real-life interactions), can 
assess multiple domains of theory of mind, and integrate mul-
tiple types of cues (e.g. verbal, nonverbal). Altogether, video of 
social interactions better capture how older adults use theory 
of mind in real-world interactions (Grainger et al. 2019; Krendl 
et al. 2022; Krendl, Mannering, et al. 2023; Laillier et al. 2019; 
Phillips et  al. 2015) and predict real-world outcomes (Krendl 
et al. 2022).

Hypothesis 1 predicted that activating theory of mind mind-
sets would boost subsequent performance for young and older 
adults, and was tested in Studies 1 and 2. Our second question 
examined whether cognitive ability moderated the effect of 
mindset on performance (Study 2). To investigate this, we sep-
arately measured executive function and episodic memory in 
Study 2. We predicted that older adults’ executive function and/
or episodic memory would relate to better theory of mind per-
formance, but that these individual differences would not 
explain the mindset-related improvements. If, as predicted, 
actively and passively engaging theory of mind mindsets boosts 
older adults’ performance, then older adults’ motivations (vs. 
ability) to engage in theory of mind may serve as an additional 
type of intervention.

Study 1

Prior theory of mind interventions with older adults have gen-
erally trained and evaluated performance on a single domain 
of theory of mind (e.g. cognitive theory of mind) and then mea-
sured their performance on a similar domain (Cavallini et  al. 
2015, 2021; Lecce et al. 2015, 2019; Rosi et al. 2016). Here, we 
examined the benefit of actively engaging multiple domains of 
theory of mind on subsequent theory of mind performance. To 
do so, we used two similarly-structured question-and-answer 
style tasks about naturalistic social interactions: one based on 
a relatively familiar television show (The Office®), the other based 
on a relatively unfamiliar television show (Nathan for You). Both 
tasks assessed the same domains of cognitive (inferring inten-
tions, understanding beliefs, and detecting deception) and 

affective (understanding emotions, detecting faux pas) theory 
of mind. Prior work has shown that such shows elicit theory of 
mind (Krendl, Hugenberg, et al. 2023), and they have been suc-
cessfully used with older adult samples (Krendl, Hugenberg, 
et al. 2023; Krendl et al. 2022; Krendl, Mannering, et al. 2023). 
Because prior work has shown that familiarity with The Office, 
but not Nathan for You, is associated with better performance 
(Krendl, Hugenberg, et al. 2023), The Office task served as an 
active mindset manipulation rather than the outcome of 
interest.

We predicted that theory of mind performance on the 
Nathan for You task would be higher when participants, regard-
less of age, first completed The Office task (active mindset con-
dition) versus when they completed the Nathan for You task first 
(no mindset condition) (Hypothesis 1a). We also predicted that 
the mindset boost would generalize to both cognitive and affec-
tive theory of mind (Hypothesis 1b).

Methods

Participants

Data were collected through the online platform Prolific 
Academic (www.prolific.ac) (Palan & Schitter, 2018) as part of a 
separate study (Krendl, Hugenberg, et  al. 2023) with distinct 
goals and analyses from the current study. A total of 347 par-
ticipants were recruited from Prolific for a one-hour study; each 
received $12. Data collection was approved by the Indiana 
University Institutional Review Board. Participants were selected 
to reflect a representative sample of the U.S. population. The 
same group of participants completed both tasks, with 160 
seeing Nathan for You first (no mindset condition) and 187 see-
ing The Office first (mindset condition). Participants ranged from 
18–84 years old (MAge = 45.8 years, SD = 15.7). See Table 1 for 
sample demographics. As reported in Krendl, Hugenberg, et al. 
(2023), data from four participants were removed because they 
reported having difficulty watching the video clips, and 19 addi-
tional participants were excluded due to an priori criterion to 
exclude participants whose performance on any task was more 
than 3 standard deviations from the mean.

Because power analyses were based on the predictions of 
Krendl, Hugenberg, et al. (2023), we conducted sensitivity anal-
yses to ensure the achieved sample (N = 324) was sufficient to 
detect effects in the current study. Sensitivity analyses were 
conducted in G*Power (Faul et al. 2007) using one within-sub-
ject factor (question type) and one within-subject factor (con-
dition). The sample size was sufficient to detect a small effect 
size (ƒ = 0.077) with moderate predicted correlation between 
within subject variables (r = 0.4), 80% power, and targeted 
α = 0.05.

Table 1.  Demographics for Study 1 and Study 2.

Study 1 Study 2

Young adults (N = 235) Older adults (N = 193)

No mindset  
(N = 45)

Mindset  
(N = 179)

No mindset  
(N = 92)

Mindset 
(N = 143)

No mindset  
(N = 88)

Mindset 
(N = 105)

Mean age (years) 45.840 (16.110) 45.730 (15.681) 18.66 (.929) 21.64 (4.05) 74.90 (6.46) 74.13 (6.60)
Gender Male 69 (47.6%) 83 (46.4%) 29 (31.5) 49 (34.3) 35 (39.8%) 43 (41.0)

Female 72 (49.7%) 93 (52.0%) 62 (67.4) 90 (62.9) 53 (60.2%) 62 (59.0)
Other/NB 4 (2.8 %) 3 (1.7%) 1 (1.1) 4 (2.8) – –

Race White 117 (80.7%) 137 (76.5%) 69 (75.0) 98 (68.5) 86 (97.7%) 97 (92.4)

For age, SD (). for all other demographics, data reflect the total N of the sample in each category with the percent of the sample in ().

http://www.prolific.ac
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Materials

Participants completed two similar theory of mind tasks, each 
of which was based on a U.S. mockumentary-style television 
shows: The Office® and Nathan for You®. The Office task has been 
used with older adults in prior work (Krendl et al. 2022; A. C. 
Krendl, Mannering, et  al. 2023). Nathan for You was selected 
because familiarity with this show is comparatively low in the 
samples of interest in the current study (Krendl, Hugenberg, 
et al. 2023). The task design was the same for both The Office 
and Nathan for You: participants viewed multiple short clips (25 
clips ranging from 9 to 55 s for The Office; 18 clips ranging from 
15 to 45 s for Nathan for You) in sequential order of a single 
episode. Following each clip, participants responded to 1–6 
multiple-choice questions about what they had just seen. The 
questions assessed different components of theory of mind: 
inferring beliefs (e.g. ‘What does Nathan think about some of 
the items in Emily’s store?’), detecting deception (e.g. ‘Why did 
Nathan want his glass to be refilled with apple juice?’), under-
standing emotions (e.g. ‘How does Emily feel about having bars 
and nightclubs in the areas?’), inferring motivations (e.g. ‘Why 
does Nathan want Emily to extend her hours?’), and detecting 
faux pas (e.g. ‘Did someone say or do something inappropriate 
in this clip?’). Respondents needed to use contextual or non-
verbal cues to make inferences about characters’ internal states 
to correctly answer these questions.

Control questions were also included that did not rely on 
theory of mind; rather, they were factually related to what a 
character had said or done (e.g. ‘When is Meredith’s birthday?’). 
These questions thus controlled for older adults’ abilities to 
understand and remember the details of the show. Questions 
were presented in a fixed order, but the order of the answer 
options was randomized. This task structure allowed partici-
pants to follow the basic narrative of the episode. There were a 
total of 65 questions for The Office task and 64 for Nathan for 
You. At the end of each task, participants were asked if they had 
ever seen the show before (response options: yes or no). The 
full list of questions and response options for both The Office 
and Nathan for You tasks has been published (Krendl, 
Hugenberg, et al. 2023). Data are available upon request to the 
first author.

Scoring

Performance was calculated as the number of questions 
answered correctly divided by the total number of items. We 
created the composite affective theory of mind score by aver-
aging together performance on the understanding emotion 
and detecting faux pas items (Cronbach’s α = .549). We created 
the composite cognitive theory of mind score by averaging 
together performance on the inferring beliefs, understanding 

intentions, and detecting deception items (Cronbach’s α = 
0.679). See (Hamilton et al., 2023) for a similar approach.

Results

As expected, familiarity with The Office was high, with two-thirds 
(N = 218; 67.5%) reporting that they had seen the show before. 
However, only about 1 out of 10 (N = 38; 11.7%) participants 
reported having seen Nathan for You before, reflecting a signifi-
cantly lower familiarity rate, χ2(323) = 14.570, p < .001. Consistent 
with prior work showing that familiarity is associated with better 
performance (Krendl, Hugenberg, et al. 2023), participants per-
formed better overall on The Office (M = 0.902, SD = 0.081) than 
Nathan for You (M = 0.875, SD = 0.070), t(324) = 6.469, p < 0.001.

Hypothesis 1a: Theory of mind performance is higher in mindset versus 
no mindset condition

We tested Hypothesis 1 by conducting a 3 (Nathan for You 
question type: affective theory of mind, cognitive theory of 
mind, control) × 2 (condition: mindset or no mindset) mixed-
model ANOVA with age (modeled continuously) as a covariate. 
Question type was a within-subject factor and condition was a 
between-subject factor. There was a main effect of question 
type, F(2,642) = 59.085, p < 0.001, η2

partial = 0.155 because per-
formance was highest on control questions (M = 0.912, SD = 
0.095), followed the cognitive theory of mind questions 
(M = 0.937, SD = 0.068), then the affective theory of mind ques-
tions (M = 0.763, SD = 0.129). Consistent with Hypothesis 1a, 
there was a main effect of condition, F(1,321) = 7.320, p = 0.007, 
η2

partial = 0.022, because theory of mind performance was higher 
for Nathan for You in the mindset versus no mindset condition, 
t(322) = 2.562, p = 0.011, Cohen’s d = .286. See Table 2 for means 
by question and condition type. This small-to-medium effect 
supports the prediction that engaging mindsets boosts perfor-
mance. There was no main effect of age or interactions with age, 
all Fs < 1.160, ps > .3284. See Figure 1.

Hypothesis 1b: Active mindset engagement boosts performance 
across domains

Hypothesis 1b was also supported. There was no two-way 
interaction between question type × condition, F < 1, p = 0.608, 
suggesting that the mindset condition had similar impact across 
domain of theory of mind (affective, cognitive). Specifically, per-
formance was higher in the mindset than no mindset condition 
for the affective theory of mind questions, t(322) = 2.029, p = 0.043, 
Cohen’s d = 0.227, as well as the cognitive theory of mind ques-
tions, t(322) = 2.313, p = 0.021, Cohen’s d = .258. Performance on 
the control questions did not differ between the mindset and no 
mindset condition for Nathan for You, t(322) = 1.181, p = 0.071, 
Cohen’s d = .202. See Table 2 for means, also Figure 1.

Table 2.  Mean (SD) performance – proportion correct – based on the condition (mindset or no mindset) and type 
of theory of mind questions, and (for Study 2 only) age group.

Study 1 Study 1

Nathan for You Young adults Older adults

No mindset 
(N = 145)

Mindset 
(N = 179)

No mindset 
(N = 81)

Mindset 
(N = 128)

No mindset 
(N = 86)

Mindset 
(N = 102)

Cognitive .917 (.086) .939 (.072) .950 (.058) .961 (.048) .901 (.090) .923 (.079)
Affective .747 (.128) .776 (.129) .731 (.136) .795 (.119) .723 (.143) .755 (.134)
Control .867 (.195) .907 (.145) .921 (.096) .935 (.091) .912 (.091) .920 (.088)
Overall .852 (.087) .879 (.081) .872 (.070) .901 (.062) .843 (.092) .867 (.083)

The overall theory of mind score was derived by averaging across cognitive (inferring beliefs, inferring motivations, 
detecting deception) and affective (understanding emotions, detecting faux pas) questions.
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Study 2

In Study 2, we used a passive manipulation to activate theory 
of mind (via awkwardness judgments) using a different modal-
ity (continuous joystick ratings) than the outcome measure 
(the question-and-answer task from Study 1). Of interest was 
whether passive mindset engagement also improved theory 
of mind performance. As in Study 1, we predicted that theory 
of mind performance would be higher for young and older 
adults in the mindset versus no mindset condition (Hypothesis 
1a). Because identifying social awkwardness engages multiple 
aspects of theory of mind, including belief inferences, emotion 
recognition, and social gaffes detection (French et al. under 
review; Heavey et al. 2000; Pantelis et al. 2015), we predicted 
that the boost would generalize to both cognitive and affec-
tive theory of mind, but not to control questions 
(Hypothesis 1b).

The second goal of Study 2 was to determine whether cog-
nitive ability predicts mindset-related improvements in theory 
of mind. This is an important issue because it may explain why 
an intervention works or for whom it is well-suited. Indeed, 
older adults with worse executive function (Bailey & Henry, 
2008; Charlton et  al. 2009; Wang & Su, 2013) and episodic 
memory (Fernandes et  al. 2021; Jarvis & Miller, 2017) have 
poorer theory of mind. However, only one study has explored 
the cognitive mechanisms (focusing specifically on executive 
function) related to improvements in theory of mind (Lecce 
et al. 2019). Thus, additional work assessing multiple cognitive 
domains is needed. If, however, the mindset-related improve-
ments in theory of mind are unrelated to cognitive ability then 
it may be particularly well-suited for groups (e.g. older versus 

younger adults) with low cognitive ability. We therefore mea-
sured both cognitive abilities and assessed their relationship 
with theory of mind performance. We hypothesized, in line 
with prior work, that older adults’ better executive function 
and/or episodic memory would relate to their better theory 
of mind performance (Hypothesis 2a), but would not moder-
ate performance boosts following the mindset manipulation 
(Hypothesis 2b).

Methods

Participants

Participants in Study 2 completed all tasks in person and in 
private testing rooms. A priori power analyses were conducted 
in G*Power (Faul et al. 2007) using six regressors (age, gender, 
condition, control task performance, executive function, epi-
sodic memory) and a small effect size (ƒ = 0.15) targeted an N 
of 98 for 80% power at α=.05. Young (N = 235; MAge = 20.47, SD 
= 3.52) and older adults (N = 193, MAge = 74.48, SD = 6.53) were 
recruited for the current study, which well exceeded the min-
imum power needed. Participants were pseudorandomized 
to the control (92 young adults, 88 older adults) and interven-
tion conditions (143 young adults, 105 older adults). Older 
adults were primarily female (N = 115; 59.6%), White (N = 183; 
94.8%), and well-educated (N = 138, 71.5%, had a college 
degree or higher). Young adults were also primarily female 
(N = 152; 64.7%; N = 5 non-binary) and White (N = 167; 71.1%). 
See Table 1 for demographics. Participants who reported hav-
ing previously seen any episodes of Nathan for You or did not 
provide a response indicating their familiarity with the show 

Figure 1. T he mindset (vs. no mindset) condition improved both cognitive and affective theory of mind performance regardless of age.
Note. Box plots show the median and upper/lower quartiles, with whiskers drawn ± 1.5x the interquartile range. Data points representing individual participant 
scores are overlaid.
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were excluded from analysis (Young adults: no mindset, N = 11, 
mindset, N = 15; Older adults: no mindset: N = 2, mindset: N = 3).

Procedure

Older adults were recruited from the Bloomington, Indiana 
community, and young adults were undergraduates enrolled 
at Indiana University, Bloomington. Older adults received mon-
etary compensation for participating, and young adults either 
received monetary compensation or partial course credit in 
exchange for their participation. Data collection was approved 
by the Indiana University Institutional Review Board and par-
ticipants provided written informed consent. Older adults com-
pleted testing across two sessions. In the first session, they 
completed the neuropsychological battery from the Uniform 
Data Set 3.0 (UDS) (Weintraub et al., 2018) along with unrelated 
measures on their social networks and computer-based ques-
tionnaires. In the second session, they completed the mindset 
manipulation, as well as several measures of social cognition 
that are not directly relevant to the current investigation. Young 
adults completed a subset of the same tasks across one or two 
sessions. Young and older adults in the mindset condition com-
pleted the same tasks (e.g. neuropsychological testing during 
the first session and the theory of mind tasks in the second 
session), whereas young adults in the no mindset condition did 
not complete the neuropsychological testing.

Materials

Passive mindset manipulation
For the mindset manipulation, participants watched two epi-
sodes of Nathan for You—Season 2, Episode 2 (‘Souvenir Shop’) 

and Season 1, Episode 2 (‘Petting Zoo’)—that were different 
than the episodes they viewed for the performance task. While 
watching each episode, participants used a Logitech Extreme 
3D Pro joystick to make continuous ratings indicating how awk-
ward they thought the plotline was at any given moment, sim-
ilar to previous work (French et al. under review; Pantelis et al. 
2015). The videos were displayed in MATLAB (version R2020a), 
and Psychophysics Toolbox Version 3 (Brainard & Vision, 1997; 
Kleiner et al. 2007) was used to record the movement of the 
joystick. Participants first completed a calibration task for two 
minutes in which they tracked luminance as it varied across a 
matrix of greyscale tiles. Young and older adults were both suc-
cessful in completing the joystick task, and provided ratings 
with sufficient and similar variability patterns (French et  al. 
under review). Subsequent theory of mind performance was 
measured using the Nathan for You task described in Study 1.

Neuropsychological measures
Executive function and episodic memory were measured using 
the Uniform Data Set 3.0 (UDS) (Weintraub et  al., 2018). 
Consistent with prior work, executive function was operation-
alized using the total number of correct trials from the digit 
span forward and backward tasks, and the standardized resid-
uals generated from regressing Part A completion time of the 
Trail Making Test on Part B completion time (MacPherson et al. 
2017; Salthouse, 2011). Episodic memory was measured using 
the number of total items in the delayed recall for the Craft Story 
2, Benson Complex Figure Copy, and the Rey Auditory Verbal 
Learning. Though not a core UDS measure, the Rey Auditory 
Verbal Learning is sensitive to memory decline (Rabin et  al. 
2009), and its exclusion from the UDS has been noted as a 

Figure 2. T he mindset (vs. no mindset) condition improved both cognitive and affective theory of mind performance across age groups.
Note. Box plots show the median and upper/lower quartiles, with whiskers drawn ± 1.5x the interquartile range. Data points representing individual participant 
scores are overlaid.
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limitation (Besser et al., 2018). For each domain, all data were 
standardized and we created a composite score in which higher 
scores indicate better episodic memory and executive function. 
Data are available upon request to the first author.

Results

Hypothesis 1a: Theory of mind performance is better after passive 
mindset versus no mindset engagement

To test Hypothesis 1, we entered young and older adults’ data 
into a 3 (question type: control, affective theory of mind, cog-
nitive theory of mind) × 2 (age group: young or older adult) × 
2 (condition: mindset or no mindset) mixed-model ANOVA. 
Question type was a within-subject factor; age group and con-
dition were between-subjects factors. See Table 2 for descriptive 
statistics. There was a significant question type × age group 
interaction, F(2,393) = 3.781, p = 0.023, η2

partial = .010. Suggesting 
that task performance was not influenced by practice effects, 
young and older adults did not differ in their performance on 
the control questions, t(395) = 1.438, p = 0.151, Cohen’s d = .145. 
See Figure 2. However, young adults outperformed older adults 
on both the cognitive and affective theory of mind questions, 
both ts > 2.20, ps < 0.05, Cohen’s ds > .221. There were also main 
effects of age group and question type, both Fs > 11.222, 
ps < 0.001, η2

partials > .027. See Table 2, also Figure 2.
Consistent with Hypothesis 1a, there was a main effect of 

condition, F(1,393) = 10.178, p < 0.001, η2
partial = 0.025 because 

performance was higher in the mindset (MCorrect = 0.886, 
SD = 0.074) than no mindset (MCorrect = 0.857, SD = 0.083) 
condition.

Hypothesis 1b: Passive mindset engagement is associated with better 
performance on cognitive, affective theory of mind, but not control 
questions

In support of Hypothesis 1b, the main effect of condition 
was qualified by a question type × condition interaction, F(2,393) 
= 6.289, p = 0.002, η2

partial = .016. Unpacking this interaction, we 
found that the mindset condition did not affect performance 
on the control questions (mindset: MCorrect = 0.928, SD = 0.090; 
no mindset: MCorrect = 0.917, SD = 0.093; t(395) = 1.222, p = 0.222, 
Cohen’s d = 0.124). In contrast, doing the joystick ratings first 
improved (vs. the no mindset condition) both cognitive theory 
of mind (mindset: MCorrect = 0.944, SD = 0.066; no mindset: MCorrect 
= 0.925, SD = 0.080; t(395) = 2.651, p = 0.008, Cohen’s d = 0.270) 
and affective theory of mind (mindset: MCorrect = 0.777, SD = 
0.127; no mindset: MCorrect = 0.727, SD = 0.140; t(395) = 3.763, 
p < 0.001, Cohen’s d = 0.383). There were no other two-way inter-
actions or a three-way interaction, all Fs < 1.704, ps > 0.182.

Because the passive mindset task involved having partici-
pants evaluate moments of awkwardness in the videos in real 

time, one possibility is that these judgments might have artifi-
cially inflated affective theory of mind performance by increas-
ing accuracy on faux pas detection. We examined this possibility 
by conducting an exploratory analysis for emotion and faux pas 
(the two affective channels). Because condition did not interact 
with age group, we did not include age group in this exploratory 
analysis. The 2 (question type: emotion, faux pas) × 2 (condition: 
mindset or no mindset) mixed-model ANOVA revealed main 
effects of question type, F(1,395) = 60.432, p < 0.001, η2

partial = 
0.133; and condition, F(1,395) = 14.157, p < 0.001, η2

partial = 0.035; 
but no interaction F < 1. The fact that there was not a significant 
interaction suggests that the overall improvement in affective 
theory of mind was not driven by increased performance on 
the faux pas questions.

Hypothesis 2: Older adults’ executive function and episodic memory 
contribute to better performance overall (2a), but do not moderate 
mindset-related improvement (2b)

To test Hypothesis 2a, we next examined whether older 
adults’ executive function and/or episodic memory predicted 
their cognitive or affective theory of mind performance. Young 
adults were not included in this analysis. We conducted separate 
regression models for affective and cognitive theory of mind 
performance. Executive function and episodic memory were 
entered as predictors in both models, and both models also 
controlled for performance on the control questions, age, gen-
der, and condition. Correlations between these variables are 
provided in Table 3. Both models were significant, Fs > 14.50, 
ps < 0.001, Adjusted R2s > .30. In both models, episodic memory 
uniquely predicted performance, all ßs > 0.217, ps ≤ 0.001, ps 
< .03. See Table 4 for full regression statistics.

Table 3.  Correlations for covariates and performance on the Nathan for You task, including performance on control 
(non-theory of mind) questions (NFY control) and the affective (NFY affective) and cognitive (NFY cognitive) theory of 
mind questions. Older adults only.

Variables (1) (2) (3) (4) (5) (6)

(1) Age —
(2) NFY control −0.155* —
(3) NFY affective −0.133 .429*** —
(4) NFY cognitive −0.205** .577*** .569*** —
(5) Executive function −0.092 .216** .315*** .316*** —
(6) Episodic memory −0.069 .275*** .404*** .381*** .387*** —
*p < 0.05, **p < 0.01, ***p ≤ 0.001.

Table 4.  Regression analyses for Study 2 examining the contributions of exec-
utive function and episodic memory to affective and cognitive theory of mind 
performance, controlling for covariates. NFY control refers to performance on the 
non-theory of mind control questions on the Nathan for You task.

Affective theory of mind 
performance

Cognitive theory of mind 
performance

Predictors
Covariates 

only β Full model β
Covariates 

only β Full model β

Age in years −0.063 −0.052 −0.135* −0.126*
Women .131 .101 0.057 0.032
NFY control .390*** .290*** 0.531*** 0.451***
Condition .105 .153* .125* .164**
Episodic memory .268*** .217***
Executive 

function
.147* .115

N 188 188 188 188
Adj. R2 .199 .303 .344 .409
F 12.61*** 14.55*** 25.752*** 22.60***

Condition refers to whether participants were in the no mindset or mindset con-
dition (dummy coded: no mindset = 0, mindset = 1); males are the reference 
group for gender. βs are standardized. Analyses conducted among older adults 
only. The change in R2 was not increased in models that included the age 
group × executive function [episodic memory] interactions.

*p < 0.05, **p < 0.01, ***p ≤ 0.001.
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To test Hypothesis 2b, we repeated the regression analyses 
described above, but added two interaction terms for condition 
(dummy coded: 0 = no mindset, 1 = mindset) and cognitive func-
tion (condition × executive function; condition × episodic memory). 
Neither model was significant, (ΔFs < 1.03, ps > 0.36, ΔR2 < 0.01), 
suggesting that individual differences in cognitive abilities did not 
predict the mindset-related boost in performance among 
older adults.

Discussion

The current study showed that active and passive engagement 
in theory of mind mindsets improved theory of mind perfor-
mance in a lifespan sample (Study 1), and in both young and 
older adults (Study 2). This finding suggests that mindset 
engagement and motivation may contribute to improved the-
ory of mind performance. Study 2 also demonstrated that nei-
ther episodic memory nor executive function moderated the 
mindset-related boost in performance among older adults. 
Instead, episodic memory benefited theory of mind perfor-
mance regardless of the manipulation. The current study pro-
vides the key insight that training theory of mind can be 
effective and generalizable in a brief format.

An important consideration in the current study is that active 
and passive mindsets improved both cognitive and affective the-
ory of mind performance. This is likely because both mindset 
tasks engaged cognitive and affective theory of mind. Indeed, 
The Office task in Study 1 explicitly focused on both domains of 
theory of mind. Interestingly, though Study 2 involved only mak-
ing awkwardness judgments, it still yielded improvements in 
both cognitive and affective theory of mind. Though some work 
has suggested that awkwardness measures affective theory of 
mind; (Baron-Cohen et al. 1999; Stone et al. 1998), other work 
suggests that identifying social awkwardness engages multiple 
aspects of theory of mind, including belief inferences, emotion 
recognition, and social gaffes detection (French et  al. under 
review; Heavey et al. 2000; Pantelis et al. 2015). This may be par-
ticularly relevant when participants evaluate social awkwardness 
from dynamic videos. That is, dynamic theory of mind judgments 
may engage a wider range of theory of mind subdomains. Indeed, 
a recent study using these videos found that joystick perfor-
mance was associated with both cognitive and affective theory 
of mind performance (French et al. under review).

The current study builds on prior work showing that older 
adults’ theory of mind performance can be improved (Cavallini 
et  al. 2015, 2021; Lecce et  al. 2015, 2019; Rosi et  al. 2016). 
However, the current study addresses several limitations in 
these prior approaches, notably that are time-intensive, yield 
heterogenous effects, and lack a mechanistic explanation 
(Roheger et al. 2022). First, both mindset manipulations were 
relatively brief (about 15 min) and completed independently. 
Second, both active (Study 1) and passive (Study 2) mindset 
engagement generalized to improved performance in both 
cognitive and affective theory of mind. Third, they addressed 
potential concerns about practice effects underlying improved 
performance. Specifically, in Study 1, our use of The Office task, 
rather than another Nathan for You task, to activate theory of 
mind mindsets allowed us to rule out the possibility that 
improved performance was due to familiarity with the show. 
This is important because prior work has measured theory of 
mind performance by assessing change before and after the 
training (Cavallini et al. 2015, 2021; Lecce et al. 2019), raising 
concerns about potential practice effects. Moreover, our finding 

in Study 2 that the passive mindset manipulation boosted per-
formance in affective and cognitive theory of mind, but not the 
control questions, ruled out the possibility that task familiarity 
boosts performance.

Our finding that executive function predicted affective the-
ory of mind performance, but predicted performance on both 
cognitive and affective theory of mind in Study 2 contributes 
to the growing literature examining the cognitive mechanisms 
underlying theory of mind. This finding contributes to a large 
body of work that has implicated poor episodic memory and 
executive function in older adults’ worse theory of mind perfor-
mance (Bailey & Henry, 2008; Charlton et al. 2009; Fischer et al. 
2014; Wang & Su, 2013). Importantly, this work has not typically 
disentangled the unique roles of executive function and epi-
sodic memory in theory of mind performance, but see (Fischer 
et al. 2017; Wang & Su, 2013). This is important because deficits 
in executive function can contribute to deficits in episodic mem-
ory (Baudic et  al. 2006), thus confounding the relationship 
between episodic memory or executive function and theory of 
mind performance.

Prior work has implicated episodic memory and executive func-
tion in unique aspects of theory of mind. For example, poor epi-
sodic memory is related to the use of different, less effective 
strategies on theory of mind tasks among older versus young 
adults (Krendl, Mannering, et al. 2023). However, accurately engag-
ing theory of mind requires executive function, including main-
taining multiple pieces of information in working memory and 
inhibiting the incorrect prediction (Bottiroli et al. 2016; Fernandes 
et al. 2021; Laillier et al. 2019; Leslie et al. 2004; Rabin & Rosenbaum, 
2012). However, an import caveat to the finding that episodic 
memory predicted theory of mind performance is that perfor-
mance on the control questions was included in the regression 
models. These questions control for general attention and under-
standing of the show, but were modestly correlated with executive 
function and episodic memory (rs = 0.22 & 0.27, respectively). Thus, 
it is possible that the inclusion of these questions might have 
slightly obfuscated the relationship between executive function 
and episodic memory to cognitive and affective theory of mind.

We may also infer that the mechanisms that explain age-re-
lated declines in theory of mind are not the mechanisms that 
explain better performance associated with the mindset con-
dition. Rather, the mindset condition may have altered partici-
pants’ motivations during movie-watching by attuning 
participants to theory of mind cues either actively (Study 1) or 
passively (Study 2). Indeed, motivation and familiarity affect 
overall theory of mind performance (Zhang et al. 2013, 2018). 
Multiple interventions that draw attention to theory of mind 
(e.g. discussing theory of mind; Caputi et al. 2021; Lecce et al. 
2019; fiction-reading; Mumper & Gerrig, 2019) boost theory of 
mind performance, suggesting that merely putting people in 
the mindset is effective. The current study further demonstrates 
that this possibility does not necessarily rely on feedback about 
individuals’ accuracy at understanding theory of mind or cog-
nitive effort. Moreover, this finding suggests that thinking about 
awkwardness may engage theory of mind in a more multifac-
eted way. Future work should explore whether other ratings 
(e.g. thinking about deception) shows similar beneficial effects.

Limitations and conclusions

Together, the findings from the current study contribute to the 
growing literature on theory of mind intervention trainings. 
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Specifically, the study demonstrated that brief (~15 min) inter-
ventions that engage theory of mind mindsets actively (Study 
1) or passively (Study 2) transfer to better cognitive and affective 
theory of mind performance. Though the current intervention 
was effective in increasing theory of mind performance, it is 
worth noting that the effect sizes were small-to-medium in both 
Studies 1 and 2, whereas prior theory of mind trainings with 
older adults have yielded larger effects sizes (Roheger et  al. 
2022). Though this could suggest that longer interventions may 
be robust, it is important to note that prior studies have not 
examined the duration of the boosts observed from the train-
ings. Moreover, it is unclear whether these interventions transfer 
beyond lab-based tasks and to real-world contexts. Given that 
recent work has shown that dynamic, rather than static, mea-
sures of theory of mind better capture how older adults and 
others engage theory of mind in real-world scenarios (Grainger 
et al. 2019; Krendl et al. 2022; Krendl, Mannering, et al. 2023; 
Laillier et al. 2019), this is an important area of future work.

The results of this study suggest that motivation may play 
an important role in boosting older adults’ theory of mind per-
formance. This work has implications for improving older adult’s 
cognitive, mental, and emotional well-being. Indeed, theory of 
mind plays a key role in facilitating social interactions (Bishop-
Fitzpatrick et  al. 2017; Watson et  al. 1999), and recent work 
shows that it predicts certain aspects of the structure and func-
tion of older adults’ social networks (Krendl et al. 2022; A. C. 
Krendl et al., 2022). Because theory of mind plays a key role in 
facilitating older adults’ social interactions, developing effective 
and scalable interventions that can attenuate the negative 
impact of aging on this core social cognitive skill are important 
for protecting older adults’ emotional, mental, and physical 
well-being. The results from the current study suggest that 
engaging older adults’ motivations (vs. ability) to engage in 
theory of mind may be a streamlined and scalable approach to 
improving their theory of mind.
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