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INTRODUCTION

Study Design: METHODS

“ Rewards have the pofential o act s powerful o N=187 (ages 10-20, mean 15.7+3.2 years; 91F) participated in an online study.
motivators for cognitive performance, enhancing o Part 1: baseline N-back task: 1-back, 2-back, & 3-back; 2 blocks each
cognitive performance in tasks that require cognitive o Part 2: cognitive effort discounting paradigm’ to index willingness to engage in 1-back, 2-
control in adult samples.! back, or 3-back tasks for differing levels of reward

“ However, prior studies investigating how monetary o Part 3: rewarded N-back task: 1-back, 2-back, & 3-back blocks were rewarded for each
rewards shape cognitive function during adolescence correct response (12 blocks rewarded 3¢ or 15¢ per trial)
show mixed resulfs.? Rewarded N-Back Working Memory Paradigm

Coagnitive Effort
Discounting Paradigm

% Several studies have shown that reward-related
performcnfr?lel k?roos;s nlw cognifive con;rrol golTr%oT s Baseline 1 Back You finished this
appear untll late adolescence or early adulthood. Orientation (round 2 of 7) M

< On the other hand, there is also work suggesting Phase
that adolescents exhibit larger reward-related
boosts in performance as compared to children
and adultfs.>¢

“ These mixed findings suggest that the effects of reward
on coghnitive performance across development may
be domain-specific.

“ Here, we investigate how rewards influence -_—m—m—
performance on a working memory task in youth to ame

Rewarded 1 Back

Motivation G LPXIEP You won $2.70 for Figure 2. Schema of Cognitive Effort

Phase Win 15¢! this round! Discounting Paradigm. The figure
shows one example of a choice with
which the subjects were presented
during the cognitive effort discounting
paradigm. Subjects completed 54

_ : : Figure 1. Schema of N-Back Working Memory Task. The figure shows an example of 1-back choices in total, with money and
TeST, ,hOW rewcrd related beheflTS emgrge with age To blocks in the baseline (top panel) and rewarded (bottom panel) phases of the experiment. During difficulty options updating dynamically
facilitate this form of executive function. the baseline orientation phase, there was no money at stake. During the rewarded motivation based on previous choices.

phase, there was money at stake given for each correct response (15¢ in this example).

RESULTS

A. N-Back Performance Increases with B. N-Back Performance Increases with High ¢, N-Back Performance Increases with Reward
Age and Decreases with Difficulty Reward vs Low Reward Across Age vs No Reward in Younger Participants
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Figure 3. Working Memory Performance Across Age, Difficulty, & Reward Conditions. A) Predicted d-prime scores plotted against age (continuous) with separate linear regression lines for each difficulty level B) Predicted d-prime
scores plotted against age (continuous) with separate linear regression lines for each reward level (3¢ or 15¢) C) Predicted d-prime scores plotted against age (continuous) with separate linear regression lines for each experiment phase

% N-back performance decreased as task “ N-back performance improved when “ N-back performance increased during the
difficulty increased (main effect of Increased rewards are at stake (main effect rewarded phcse compared to the baseline
difficulty, p<0.0001). of reward, p<0.035). phdse (main effect of phase, p<0.0001).

% N-back performance increased with age “ Reward-related improvements in “ This effect was moderated by age such that
(main effect of age, p<0.001). performance did not change with age younger participants showed the greatest

(age by reward interaction, p=0.77). reward-related improvements in performance

(age by phase interaction, p<0.05).

A.  No Age-Related Differences in B. No Age-Related Differences in o Particioant el 1o choose fh
Subjective Valuation of Effort Costs Subjective Valuation of Money ¢ Farficipants were more likely 10 choose he

X _ more difficult task when it was associated with

= S higher reward (p0<0.001), aligning with prior

o e work’8.

S 075 o <+ We found no effect of age on cognitive effort

T D Money di . o i e diff N

o Effort Lavel 2 % Amount ($) Iscounting (age y incentive ditference by

= svel O 0.05 effort level interaction, p=0.6).

S . 3vs.] ‘; . . 0.25 “ In addition, participants of all ages ranked the

-: . ) ° .

O — 3-vs-2 % 0.50 monetary amounts similarly (main effect of

- > 1 — —— 1.00 age, p=0.8).
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-3 0.95 -3 Figure 4. Subjective Value of Money and Effort Costs Across Age. A) Predicted
o QO probability of choosing the harder N-back option (log-odds) plotted against the scaled
Q0 a arithmetic difference between the reward levels associated with each N-back option
08_ 1 0 ] 2 o . e 8 ) with separate regression lines for each decision that participants faced B) Predicted

. . . subjective value ranking of monetary amounts plotted on the y-axis against age
Incentive Difference Between Choices (scaled) Age (continuous) with separate regression lines for each value level included in the scale
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