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Hypothesis 2
Hypothesis about free recall

CHANGE colors such that control 
is dark blue, content is light blue, 

and affect is green

Experiment Design

Behavioral Task

Control Content Emotion

x 12 trials x 12 trials x 12 trials

Valence Arousal
1 2 3 4 5 6 7 1 2 3 4 5 6 7
negative positive low high

Valence

Arousal

Valence

Arousal

Episode split into 
36 clips, 75 sec.

Block order randomized
Clips shown chronologically

Block Structure

12 scene colors
23 emotion words Free Recall

Surprise verbal free 
recall following the 

behavioral task

“I remember Jonathan 
talking to his lawyer… 
and then Grace was 

talking to the police…”

Describe everything 
you can remember from 
the episode in as much 

detail as possible.

Participants watch entire episode

Choose 
emotion that 

best 
describes 
feelings

Choose 
dominant 

color present 
in the 

episode clip

N = 38 participants | Mage = 19.8 years, SDage + 3.0 years

References: 1) Torre, J.B. & Lieberman, M.D. (2018). Putting feelings into words: Affect labeling as implicit emotion regulation. Emotion Review, 10(2), 116 – 124. 2) Ochsner, K.N., Silvers, J.A., & Buhle, J.T. (2012). Functional imaging studies of emotion regulation: A synthetic review and evolving model of the cognitive control of emotion. Annals of the New York Academy of Sciences, 1251, E1 – E24. 3) Richards, J.M. & Gross, J.J. (2000). Emotion regulation and memory: the cognitive costs of keeping one's cool. Journal of
Personality and Social Psychology, 79(3), 410 – 424. 4) Yonelinas, A.P., & Ritchey, M. (2015). The slow forgetting of emotional episodic memories: an emotional binding account. Trends in Cognitive Sciences, 19(5), 259 – 267. 5) Kragel, P.A., Reddan, M.C., LaBar, K.S., & Wager, T.D. (2019). Emotion schemas are embedded in the human visual system. Science Advances, 5, 1 – 15. 6) Cer, D. et al. (2018). Universal Sentence Encoder. ArXiv.

• Investigate recall structure and 
content using additional NLP 
analysis techniques

• Replicate task with randomized 
strategies across trials rather 
than block structure

• Emotion and content labeling 
may be effective strategies to 
regulate low-intensity, negative 
emotions

• Block strategy and block order 
impact free recall content

• Prior work has found that putting feelings into words1 (emotion labeling) or 
categorizing external details2 (content labeling) can reduce reported arousal 
and negative valence, but their generalizable effectiveness as emotion 
regulation strategies remains unclear, particularly in real-world contexts

• Moreover, in the context of self-regulation3 and episodic memory4 research, 
it is unclear how labeling influences recollection for emotional events

• This pre-registered work leverages naturalistic stimuli to investigate if 
emotion labeling or content labeling can effectively regulate negative 
emotions and examine how labeling impacts subsequent event recollection

Hypothesis 1
Emotion labeling will be the more 

effective regulation strategy, 
resulting in reduced arousal and 

increased valence ratings

Content and emotion labeling reduce 
high arousal and negative valence

Note: participants were shown full-resolution videos; blurred stills shown due to copyright restrictions

Valence effects enhanced in most intense 
part of episode, arousal effects diminished
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Content labeling is most effective at 
increasing valence compared to control (b = 

-.98) and emotion labeling (b = -.66)

Emotion labeling decreases arousal ratings 
compared to control and content labeling, 

but these are insignificant effects

p = .003

p = .04
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Content labeling increases valence 
compared to control (b = .137)

Content (b = -.236) and emotion (b = -.165) 
labeling decrease arousal compared to 

control trials

p < .001p = .007

p < .001

Hypothesis 2
Content of participant recall will be 

impacted by regulation strategy 
and order of strategies completed 

during the task
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To examine whether this 
stimulus would elicit a range 

of positive and negative 
emotions, we ran the video 
through EmoNet, a deep 

convolutional neural 
network, to classify trials 

into one of 20 distinct 
emotion categories.

EmoNet5

Block Strategy Block Order

Fewer events recalled from content (b = -
.07) and emotion (b = -.06) labeled blocks
than control, these are insignificant effects

More events recalled when starting the task 
with emotion (b = .005) or content (b = 

.026) labeling, these are insignificant effects Note: Error bars for all results reflect 95% confidence intervals

Labeling reduces event recollection but slightly 
improves recollection when completed first

Correlation of recall 
embeddings between 
participants who all 

started task with 
control block 

Free recall semantic 
similarity is greater

between participants 
who completed the 

experiment in different 
block orders than 

between participants 
who completed the task 

in the same order.

content 
first

content 
first

emotion 
first

emotion 
first

control 
first

control 
first
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Recall content is more similar between 
block order groups than within groups 

more 
similar

less 
similar

Universal Sentence 
Encoder (USE)6

USE converts transcribed recall 
to 512-dimensional semantic 
space. Correlations between 
these dimensions reflects the 
degree of semantic similarity.

Correlation between 
groups (control block 
first versus content 

block first)
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