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RESULTS
The Late Positive Potential 

Figure 1. The LPP was quantified over electrodes O1, O2, Oz, PO7, PO3, POz, 
PO4, PO8 from 200 to 800 ms post stimulus onset, separately for each DR Task 

condition

• Repeated measures ANOVA: 
o Within-subjects factor = DR task condition (negative, reappraisal, neutral); 
o Between-subjects factor = Group (PS, PP, PA)

 Condition X Group interaction: F (2, 64) = 3.98, p <  .05, partial η2 = .12
 For reappraisal versus negative condition only

Figure 2. The expected effect of reappraisal on the LPP (reduced amplitude to 
reappraisal versus negative condition) was present for children in the PS group, t 
(21) = 3.15, p = .01, and the PP group, t (21) = 3.52, p = .00, but not for the PA 
group, t (20) = -.17, p = .87.

Table 1. 
Descriptive statistics for LPP amplitudes during the DR Task [M(SD)]

(a) Parent-
Scaffolding 

Group

(b) 
Parent-
Present 
Group

(c) 
Parent-
Absent 
Group

LPP Amplitude (uV) Full Sample

DR Task Group

Parent-Absent Parent-Present Parent-Scaffolding

Negative Condition 32.10(12.08) 30.53(12.22) 31.01(12.19) 34.63(11.99)

Reappraisal Condition 28.20(10.42) 30.81(9.73) 25.43(10.87) 28.59(10.35)

Neutral Condition 20.96(10.79) 22.39(10.60) 18.12(12.15) 22.50(9.33)

Difference Score 

(Negative minus Reappraisal)
3.91(8.39) -.28(7.48) 5.58(7.44) 6.04(8.99)

INTRODUCTION
• Emotion regulation (ER) = the ability to change the experience and expression 

of emotions [1] predicts adjustment into adulthood [2].

• Reappraisal involves reinterpreting a stimulus in a more positive light [3]

• The late positive potential (LPP) = ERP that reflects facilitated processing of 
emotional versus neutral stimuli [4] and is effective at capturing the use of 
reappraisal [5].

• The utility of the LPP in developmental research remains unclear due to a 
lack of ecologically-valid and developmentally-appropriate assessments.

• Child ER may be underestimated in absence of a supportive parent-child 
social context in the form of social scaffolding.. 

• The present study systematically varied the social context of ER during EEG 
assessment.

o Hypothesis #1: Children will show significantly reduced LPP amplitudes 
when they hear reappraisal stories versus negative stories paired with 
unpleasant pictures.

o .

o Hypothesis #2: This reappraisal-induced reduction of the LPP will be 
greater for children who complete the task while their parents scaffold their 
reappraisal compared to those who complete the task alone.

o Hypothesis #3: Greater reappraisal ability, as reflected via the LPP, will be 
associated with child empathy.

METHOD
• Sixty-four children (27 female) aged 5 to 8 years (M = 6.87, SD = 1.08) self-

reported empathy (Bryant Empathy Index [BEI; 8]), and EEG was then 
recorded while children completed the Directed Reappraisal (DR) Task with 
or without their parents [for parameters, see 9]:

• Parent-Absent (PA; n = 20)
• Parent-Present (PP; n = 22) 
• Parent-Scaffolding (PS; n = 22)

Directed Reappraisal Task

*The reappraisal condition depicted above is for the PS group. The PP and PA groups hear the story 
twice for reappraisal condition similar to the neutral and negative conditions.

LPP difference scores – reflect reappraisal-induced reduction of the LPP
• Positive difference score = expected reduction of the LPP via 

reappraisal
• Negative difference score = opposite 

Figure 3. Children in the (a) PS group and (b) PP group showed significantly 
greater reappraisal-induced reduction of the LPP compared to children in the (c) 
PA group, t (22) = 2.64, p = .015, and t (20) = 2.74, p = .013. 

LPP and Child Empathy 

Figure 4. Greater reappraisal-induced reduction of the LPP  was correlated with 
greater child empathy when controlling for age (r = .285, p < .05).

DISCUSSION
• H1 not supported for full sample due to social context group effects.

• H2 supported: LPP amplitudes were reduced in reappraisal versus negative 
conditions for the PS and PP groups but not the PA group.

o This suggests that children’s reappraisal capacity is bolstered by the 
presence of or interaction with the parent.

• H3 supported: Greater reappraisal ability, as indicated by the LPP, was 
associated with greater child empathy.
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