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Abstract

This study was designed to examine the roles of emotional reactivity, self-regulation, and pubertal 

timing in prosocial behaviors during adolescence. Participants were 850 sixth graders (50% 

female, Mean age = 11.03, SD = .17) who were followed up at age 15. In hierarchical regression 

models, measures of emotional reactivity, self-regulation, pubertal timing and their interactions 

were used to predict (concurrently and over time) adolescents’ prosocial behaviors in the home 

and with peers. Overall, the findings provide evidence for pubertal and temperament based 

predictors of prosocial behaviors expressed in different contexts. Self-regulation was positively 

related to both forms of prosocial behavior, concurrently and longitudinally. Emotional reactivity 

showed moderately consistent effects, showing negative concurrent relations to prosocial behavior 

with peers and negative longitudinal relations (four years later) to prosocial behavior at home. 

Some curvilinear effects of temperament on prosocial behaviors were also found. Effects of 

pubertal timing were found to interact with gender, such that boys who were early maturers 

showed the highest levels of prosocial behavior at home concurrently. Discussion focuses on the 

role of temperament-based mechanisms in the expression of prosocial behaviors in different 

contexts in adolescence.

Keywords

puberty; emotionality; self regulation; prosocial behaviors; adolescence

There is growing interest in the biological and emotion-related bases of adolescent 

functioning (Dahl & Gunner, 2009). Emotionality, self-regulation, and puberty in particular, 

have been of interest to developmental scholars because of their links to adjustment (Calkins 

& Marcovitch, 2010; Kagan & Fox, 2006; Susman & Dorn, 2009; Thompson, Meyer, & 
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McGinley, 2006). Indeed, an increasing number of findings suggest that high levels of 

emotional reactivity, low levels of self-regulation, and early and late pubertal maturation 

place children and adolescents at risk for negative behavioral outcomes (Baumeister, Leith, 

Muraven, & Bratslavsky, 1998; Brody & Ge, 2001; Eisenberg, Fabes, Guthrie, & Reiser, 

2000; Graber, Lewisohn, & Seely, 1997; Raffaelli & Crockett, 2003). However, the 

associations between these predictors and positive social adjustment are less well studied, 

especially in adolescence. Furthermore, theorists posit that the relations between these 

biologically based processes and social functioning are complex (Eisenberg et al., 2000; 

Rothbart & Bates, 1998). Yet, research that examines the multiplicative, rather than additive, 

effects of biological and emotion-related processes on positive adjustment is especially 

scarce. One positive indicator of adolescent social functioning is prosocial behaviors (i.e., 

actions intended to benefit others), which are associated with indicators of health, 

psychological well being, and social competence (Carlo, 2006; Eisenberg, Fabes, & Spinrad, 

2006). The present study was designed to investigate the additive and multiplicative links 

between emotional reactivity, self-regulation, and puberty and adolescents’ prosocial 

behaviors.

Although several theories emphasize the role of biological and emotion-related processes in 

youth development, Rothbart’s theory (Rothbart, 2007; Rothbart, Ahadi, & Evans, 2000; 

Derryberry & Rothbart, 1988) integrates two primary mechanisms, physiological reactivity 

and self-regulation. Physiological reactivity (or arousal) is assumed to reflect peripheral and 

central nervous systems and includes cognitive, perceptual, and motor processes. Rothbart 

asserts that these reactivity processes are linked to both positive-valenced emotions (e.g., 

pleasure) and negative-valenced emotions (e.g., sadness, frustration). Individuals who are 

more reactive would be more prone to experience emotions than less reactive individuals. In 

contrast, self-regulation includes cognitive (e.g., attention shifting and focusing) and 

behavioral (e.g., inhibitory control, activation) regulatory processes, which are postulated to 

moderate the links between arousal and emotional responding and behavioral outcomes. 

Evidence to support the distinction between emotional reactivity and self-regulation is 

substantial (Putnam & Rothbart, 2006; Derryberry & Rothbart, 1988). In recent years, 

considerable attention has focused on emotional reactivity and self-regulation, and their 

links to behavioral adjustment.

Emotional reactivity has been linked to prosocial competencies and social competence in a 

number of studies. Most of the existing research on emotional reactivity has been conducted 

with young children, and these studies suggest an inverse association between negative 

emotional reactivity and prosocial and social competencies (Eisenberg, Fabes, & Murphy, 

1994, Eisenberg, Fabes, Murphy, Karbon, Smith, Mazsk, 1996; Fabes, Eisenberg, Karbon, 

Bernzweig, Speer, & Carlo, 1994; Miller & Jansen op de Haar, 1997; Rothbart, Ahadi, & 

Hershey, 1994). Similarly, in the sparse research on adolescents, strong negative emotional 

reactivity was inversely associated with prosocial competence and better social functioning 

(Eisenberg, Cumberland, Guthrie, Murphy, & Shepard, 2005; Murphy, Shepard, Eisenberg, 

& Fabes, 2004; Murphy, Shepard, Eisenberg, Fabes, & Guthrie, 1999). Furthermore, there is 

also evidence that negatively-valenced emotions (which presumably reflect negative-

valenced emotional reactivity) are associated with prosocial behaviors. For example, anger is 

inversely related to prosocial behaviors (Carlo, Roesch, & Melby, 1998; Eisenberg et al., 
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1999). However, other negative-valenced emotions (such as empathy, guilt, and shame) are 

positively related to prosocial behaviors (Estrada, 1995; Laible, Eye, & Carlo, 2008; see 

Eisenberg & Miller, 1987). These findings suggest that the relations between emotional 

reactivity and prosocial outcomes are complex.

Self-regulation, on the other hand, is consistently positively associated with prosocial and 

socially competent behaviors (Eisenberg, Hofer, & Vaughn, 2007; Rothbart et al., 1994; 

Spinrad, Eisenberg, & Gaertner, 2007). To engage in caring actions towards others requires 

effective regulation of one’s own emotions, attentional processes, and behaviors so that the 

helper’s orientation is outward and focused on the needs of others. Moreover, given the 

development of self-regulation skills from childhood into adolescence, one might expect 

positive relations between self-regulation and prosocial behaviors in adolescence. In 

contrast, failure to effectively regulate one’s own emotions could lead to personal distress, a 

self-focused, aversive overarousing emotional response to the needs of others (Eisenberg et 

al., 2006; Hoffman, 1975). Personal distress, in turn, is usually either negatively associated 

with or unrelated to prosocial behaviors except when the situation is difficult to escape (as a 

means of making one’s self feel better; see Batson, 1998; Eisenberg et al., 2006). Therefore, 

based on theory and prior research, adolescents who are either low on negative emotional 

reactivity or high on self-regulation would be expected to display more prosocial behaviors.

Several theorists have postulated that to better predict the effects of negative emotional 

reactivity and self-regulation on social behavioral outcomes, researchers need to examine 

possible interaction effects (Fox, 1989; Eisenberg & Fabes, 1992; Rothbart & Bates, 1998; 

c.f. Block, Gjerde, & Block, 1991). Based on an extensive review of this literature, 

Eisenberg and Fabes’ (1992) postulated that the relations between emotional reactivity and 

prosocial behaviors will depend upon the relative level of self-regulation. Relatively low 

negative emotional reactivity should be associated positively with prosocial behaviors but 

primarily for adolescents who are relatively high on self-regulation. In contrast, relatively 

high negative emotional reactivity should be associated negatively with prosocial behaviors 

but primarily for adolescents who relatively low on self-regulation. Finally, the expected 

positive relation between self-regulation and prosocial behaviors is expected to be attenuated 

in those adolescents who exhibit high negative emotional reactivity. To date, supportive 

evidence on the interactive effects of emotional reactivity and self-regulation is lacking or 

exists only for one gender or the other in particular studies (Eisenberg et al., 1996; Eisenberg 

et al., 2000; Eisenberg, Smith, Sadovsky, & Spinrad, 2004; Laible, Carlo, Panfield, Eye, & 

Parker, 2010). Alternatively, the theoretical models also suggest possible curvilinear main 

effects such that intermediate levels of self-regulation and emotional reactivity (which 

should enhance prosociality towards others needs) could be associated with optimal 

psychosocial functioning (similar to the notion of ego resilience, Block et al., 1991; 

Eisenberg & Fabes, 1992). Because empirical studies on this latter possibility are sparse 

though supportive (e.g., Eisenberg et al., 2000), we also explored possible curvilinear 

effects. Thus, we examined both the possible linear interaction effects between emotional 

reactivity and self-regulation as well as the curvilinear main effects of self-regulation and 

emotional reactivity on prosocial behaviors, in addition to the postulated linear main effects.
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Although puberty has generally been studied in relation to negative outcomes such as 

depression or delinquency, puberty also may be linked to prosocial behaviors. To date, no 

research has explored this association but conceptual links to prosocial behavior have been 

proposed. Fabes et al. (1999) suggested that puberty might induce an increased emotional 

reactivity, which could either inhibit or enhance prosocial competence. On one hand, 

puberty might increase emotional reactivity, which could lead to more prosocial behavior 

because the adolescent is more attuned to the emotions of others. Enhanced emotional 

reactivity due to puberty could explain the finding that adolescent girls show higher levels of 

empathy and prosocial behaviors than adolescent boys, given that adolescent girls tend to 

mature earlier than boys (Eisenberg et al., 2006). Alternatively, if pubertal development is 

associated with an increased tendency to experience strong negative-valenced emotions (e.g., 

anger) it might interfere with prosocial responding, especially if such intense emotionality is 

not effectively regulated (Fabes et al., 1999).

Research indicates that the pubertal transition is associated with increased physiological and 

emotional reactivity (Dahl & Gunnar, 2009; Walker, Sabuwalla, & Huot, 2004) and 

enhanced stress reactivity (Gunnar et al., 2009). Moreover, pubertal development and 

especially early pubertal timing has been linked to negative emotionality and affect (see 

Susman & Rogol, 2004 for a review). If the pubertal transition is associated with heightened 

emotional reactivity, then we would expect to see the effects on behavior primarily among 

early maturers, who experience puberty before their peers at young ages when they are less 

cognitively and emotionally equipped to cope with the stresses of this transition. Related to 

this, there is evidence that underregulated negative-valenced emotionality (e.g., anger) is 

negatively associated with prosocial competence in adolescence (Carlo et al., 1998; Murphy 

et al., 2005; Wentzel & McNamara, 1999). If pubertal changes are associated with increases 

in underregulated negative emotionality, then this could also explain reported decreases in 

prosocial behaviors during adolescence (Carlo et al., 2007; Eisenberg et al., 2005). However, 

the effects of early pubertal timing on prosocial behaviors might differ for boys and girls. 

Whereas girls likely experience socialization pressures to exhibit prosocial tendencies across 

childhood and adolescence, early pubertal maturation could bring increased socialization 

pressures for boys. For example, by virtue of their more adult like appearance, early 

maturing adolescent boys might experience greater pressure to take on responsibilities and 

more demands to assist and help others. If they experience enhanced emotional sensitivity as 

well it could increase their tendency to behave prosocially, compared to their later maturing 

peers. Unfortunately, to our knowledge, no previous research has examined the relations 

between pubertal development and prosocial behaviors.

Scholars have recently noted the importance of studying prosocial behaviors in different 

contexts (Carlo, 2006). Prosocial behaviors in the home are distinct from prosocial behaviors 

directed at peers (Eberly & Montemayor, 1998; Tisak, Holub, & Tisak, 2007). For example, 

helping in the home often entails actions that are obligatory or expected by parents, who 

have greater power and status than the child does. In contrast, helping peers is often less 

obligatory, because peers are similar in social status and power, although helping behavior is 

still subject to peer group pressures. Although self- regulation might be relevant in 

predicting both helping at home and helping peers, emotional reactivity may be somewhat 

less relevant than self-regulation in predicting prosocial behaviors at home if the behaviors 
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are more obligatory. Thus, we explored the relations among these predictors and prosocial 

behaviors at home and those directed at peers.

In summary, the present study was designed to examine the concurrent and longitudinal 

relations between emotional reactivity, self-regulation, and pubertal timing and adolescents’ 

prosocial behaviors in the home and with peers. It was hypothesized that negative emotional 

reactivity would be inversely related, and self-regulation positively related, to prosocial 

behaviors. Furthermore, interaction effects of negative emotional reactivity and self-

regulation were expected. Relatively low negative emotional reactivity should be associated 

positively with prosocial behaviors but primarily for adolescents who are relatively high on 

self-regulation. In contrast, relatively high negative emotional reactivity should be associated 

negatively with prosocial behaviors but primarily for adolescents who are relatively low on 

self-regulation. We also expected that high negative emotionality would attenuate the 

relations between self regulation and prosocial behaviors. Finally, because the sparse 

literature shows that the effects of pubertal timing, and the interactions between negative 

emotional reactivity and self-regulation, are often found for one gender and not the other, we 

further explored gender as a possible moderator of these effects. Given the nonexistent or 

sparse prior research, we also explored for the possibility of curvilinear effects such that 

moderate levels of negative emotional reactivity and self regulation might be expected to be 

positively associated with prosocial behaviors, and for the possibility that the predictors of 

prosocial behavior in the home and peer contexts might differ.

Method

Participants

Data for this study came from Waves 3 and 4 of the NICHD Study of Early Child Care and 

Youth Development (SECCYD). In 1991, 8,986 newborns and their mothers were recruited 

at 24 hospitals in ten sites across the United States. Mothers who had multiple births, were 

younger than 18 years of age, were considering adoption for their infant, or showed evidence 

of substance use were not included. Conditional random sampling was used to select 1,364 

children and their families from the 5,416 families who met study criteria for participation. 

This sample included 80.4% Whites, 12.9% Blacks, 1.6% Asians, .4 % American Indians, 

and 4.7% labeled “other”.

By Wave 3, 339 of the original children had been lost due to attrition, resulting in a possible 

sample of 1,025. Only White adolescents were included in the present analysis because there 

were too few ethnic minority adolescents to permit analysis of ethnic subsamples (see 

Belsky et al., 2007; NICHD, 2001) and because the criteria for determining Tanner stage 

(see below) were developed with Caucasians and have not been updated for minority 

samples (Dorn, Dahl, Woodward, & Biro, 2006). The resulting sample for this study 

consisted of 850 sixth graders (50% female, mean age = 11.03, SD = .17). Follow-up 

occurred when the adolescents were age 15 (mean age = 15.5, SD = .16 years). The majority 

of parents of the study youth had graduated from college or completed some college 

(56.3%), and the median total family income at Wave 3 was $75,000 per year (range = 

$2,500-$1,000,000). Attrition analyses compared the demographic characteristics of 

children in the original SECCYD sample who remained in the study at the 6th grade 
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assessment with those who dropped out prior to that time. Results of ANOVAs indicated that 

boys, F(1,1095) = 7.03, p<.01, η2 = .01, children born to mothers with lower educational 

attainment, F(1,1094) = 21.72, p<.001, η2 = .02, and children with lower family incomes, 

F(1,1043) = 4.02, p<.05, η2 < .01, were more likely to have dropped out by 6th grade. 

However, the effect sizes were small. To minimize potential bias resulting from missing data 

at T1 (6th grade, age 11) and T2 (age 15) of the present study, our analyses used FIML 

which utilizes all available data from participants at each time point.

Measures

Emotional reactivity, self-regulation, pubertal timing, and family income-to-needs ratio were 

assessed at age 11 (T1). The income-to-needs ratio (a proxy for SES) is the ratio of a 

family’s income to the income level of the poverty line for a family of that size in the U.S. 

(Thus, the income-to-needs ratio for a family whose income is exactly at the poverty line for 

their family size is 1.0; Acs & Gallagher, 2000). In the current analyses, we used a 

categorical variable in which those living above the poverty level (95%) were labeled 1 and 

those living below poverty level (5%) were labeled 0. Prosocial behaviors were assessed at 

age 11 (T1) and age 15 (T2). Data on child emotional reactivity, self-regulation, and 

prosocial behaviors were collected via maternal report. Pubertal development was assessed 

via physical exam.

Pubertal timing (T1)—Tanner staging by physical exam is the most appropriate measure 

in studies where the hormonal or physical changes of puberty are expected to influence the 

outcomes of interest (Dorn et al., 2006). In the SECCYD, a nurse or physician rated each 

adolescent’s level of pubertal development according to Tanner stage during an annual 

physical examination. Girls’ breast development and pubic hair were rated based on the 

American Academy of Pediatrics manual (Herman-Giddens & Bourdony, 1995); boys’ 

genital development and pubic hair were rated for boys following Tanner’s original criteria 

(adapted from Tanner, 1962). Each adolescent received a Tanner stage score of 1–5 on each 

characteristic. In this study, Tanner scores for girls’ breast development and boys’ genital 

development at 6th grade were used to index pubertal status. These changes are among the 

earliest visible signs of pubertal maturation and are thus appropriate for determining 

pubertal status during early adolescence. For boys, the resulting Tanner stage frequencies 

were: Stage 1 (n = 63), Stage 2 (n = 220), Stage 3 (n = 74) and Stage 4 (n = 15). For girls the 

frequencies were: Stage 1 (n = 30), Stage 2 (n = 122), Stage 3 (n = 151), Stage 4 (n = 64), 

and Stage 5 (n = 10).

To assess pubertal timing, we standardized the sixth grade pubertal status scores within sex 

(c.f., Ge et al., 2001). This resulted in a variable, pubertal timing, with a mean of 0 and a 

standard deviation of 1 for each gender. Because of the low variability in age in our sample 

(the 6th grade physical exam was scheduled as closely as possible to age 11.5 years), 

standardizing within grade and sex yielded a measure of relative pubertal timing for both 

boys and girls. Higher timing scores reflected earlier maturation.

Emotional reactivity (T1)—Mothers rated their child’s emotional reactivity using three 

items from Eisenberg’s emotional reactivity scale (Eisenberg, Fabes, Bernzweig, & Karbon, 
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1993). Because the focus of the study was on emotional reactivity, we selected items that 

reflected reactivity rather than other aspects of emotionality (e.g., intensity). The items were: 

“When angry, it is easy for my child to still be rational and not overreact,” “My child is slow 

to become nervous, upset, or angry,” and “My child is calm and not easily aroused.” These 

items were rated on a 5-point scale, ranging from 1 (never) to 5 (always); α = .75. Items 

were reverse scored and averaged so that higher scores indicated greater emotional 

reactivity.

Self-regulation (T1)—A 21-item self-regulation measure was created for this study based 

on items drawn from two mother-report scales: the self-control subscale of the Social Skills 

Rating System (SSRS; Gresham & Elliott, 1990) and the Disruptive Behavior Disorders 

Rating Scale (DBD; Pelham, Gnagny, Greenslade, & Milich, 1992). The self-control 

subscale of the SSRS consists of 10 items (α = .83) with response options ranging from 0 

(never) to 2 (always). A sample item is, “Does your child end disagreements with you 

calmly?” The Disruptive Behavior Disorders Rating Scale (DBD) assesses a range of 

behaviors including items reflecting attention problems and emotion regulation problems. 

From this scale, we selected 18 items (α = .92) that, based on face validity, matched our 

conceptualization of self-regulation (i.e., regulation of attention, affect, and behavior) and 

not externalizing behaviors (see Raffaelli & Crockett, 2003 for a similar procedure). Mothers 

were asked to rate the extent to which each item described her child (e.g., “Often is easily 

distracted) using a scale from 0 (not at all) to 3 (very much). The item scores were reverse 

scored so that higher scores indicated better self-regulation.

An exploratory factor analysis (EFA) was performed on the full set of 28 items. After 

deleting four multivocal items, five factors emerged. One factor, reflecting verbal self-

regulation, was dropped because it did not fit our conceptualization of self-regulation. Two 

of the remaining factors were based on items from the SSRS, and the other two were based 

on the DBD items; intercorrelations among the four factors ranged from r = .29 to .65. Scale 

scores for these four factors were standardized to correct for the different response options in 

the two original scales. When submitted to an EFA the standardized subscales loaded onto a 

single factor (eigenvalue = 2.26). Accordingly, factor scores from this higher order factor 

were used to measure self-regulation, which showed good internal consistency (α= .90).

Prosocial Behaviors—Mothers reported on their adolescent’s prosocial competence in 

two different contexts: at home and with peers. Prosocial behavior at home was assessed 

concurrently at 6th grade and longitudinally at 10th grade (T1 and T2, respectively) and 

prosocial behavior with peers was assessed at T1 only because this measure was not 

available at the later time point. Prosocial behavior at home (6 items; α =.80 at T1 and α =.

72 at T2) was based on the cooperation subscale from the SSRS, whose validity has been 

documented previously (Gresham & Elliott, 1990). This scale measures helping behaviors 

around the house, e.g., “My child volunteers to help family members with tasks.” These six 

items reflecting prosocial behavior (as opposed to other forms of cooperation) were selected 

from the cooperation subscale of the SSRS based on face validity. A confirmatory factor 

analysis (CFA) was conducted with Mplus 5.1 (Muthén & Muthén, 2007) to determine if the 
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chosen items loaded onto one factor. The one-factor model showed marginally adequate fit, 

χ2 (9) = 95.21, CFI=.95, RMSEA=.10, SRMR=.04.

The measure of prosocial behavior with peers (T1) (6 items; α = .77), was based on a 

shortened version of the prosocial subscale of the Child Behavior Scale (Ladd & Profilet, 

1996). This scale was found to have good validity as it correlated negatively with aggression 

and withdrawn scales and positively with measures of positive interactions (Ladd & Profilet, 

1996). A sample item is, “My child is kind toward peers.” Three items that assessed 

empathy were dropped from the original scale. A CFA was conducted to determine if the 

chosen items loaded onto one factor. The one-factor model had good fit, χ2 (9) = 45.76, 

CFI=.97, RMSEA=.06, SRMR=.03. This scale was available only at T1.

Results

Preliminary Analyses

Descriptive statistics and intercorrelations among the main study variables are provided in 

Table 1. Pubertal timing was negatively related to prosocial behavior with peers, but 

unrelated to all other study variables. Emotional reactivity was significantly related to self-

regulation and all measures of prosocial behaviors. Self-regulation was positively correlated 

with all measures of prosocial behavior, and the measures of prosocial behavior were 

positively correlated with each other.

Bivariate ANOVAs revealed that, compared to boys, girls were significantly more pubertally 

mature, F(1, 848) = 149.65, p<.001, and had higher scores on measures of self-regulation, 

F(1, 848) = 39.72, p<.001, prosocial behavior at home at T1, F(1, 848) = 6.35, p= .01 and T2 

F(1, 848) = 12.56, p<.001, and prosocial behavior with peers, F(1, 848) = 11.55, p= .001.

Relations among Self-regulation, Emotional Reactivity, Pubertal Timing and Prosocial 
Behavior

The main study analyses were hierarchical multiple regressions conducted concurrently and 

over time (from 6th to 10th grade). Full information maximum likelihood, in which 

substantive model parameter estimates can be computed from incomplete data, was used to 

handle missing data (Hofer & Hoffman, 2007). In the first step, socioeconomic status 

(measured by the family’s income to needs ratio) was entered as a control variable along 

with gender, pubertal timing, and the main effects of emotional reactivity and self-

regulation. The interaction between gender and pubertal timing, gender and emotional 

reactivity, gender and self-regulation, and self-regulation and emotional reactivity were 

entered in the second step; the three-way interaction between gender, self-regulation, and 

reactivity was entered on the third step (because it was never significant, this step is not 

included in the tables or discussed further); and the curvilinear effects of emotional 

reactivity and self-regulation, respectively, were entered on the fourth step. To reduce 

nonessential multicollinearity, the emotional reactivity and self-regulation variables were 

centered prior to creating the interaction terms (Aiken & West, 1991). For each significant 

interaction, simple slope analyses were conducted to determine the pattern of interaction. 

Several scholars suggest that relatively high tolerance levels are not uncommon when testing 
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higher order and nonlinear effects due to essential multicollinearity, which suggests that 

caution is needed when interpreting the findings (Cohen, Cohen, West, & Aiken, 2003).

For prosocial behavior at home (see Table 2), the final step of the concurrent regression 

resulted in significant model improvement. Self-regulation was significantly and positively 

related to prosocial behavior at home in all four steps, β = .41, p<.001; β = .37, p<.001; β 
= .36, p<.001, β = .48, p<.001, such that adolescents with higher levels of self-regulation 

exhibited more prosocial behavior. The main effect of pubertal timing was significant once 

interaction effects were included in the model, β = .16, p<.01; β = .16, p<.01; β = .16, p<.

001, such that early maturers displayed higher levels of prosocial behaviors at home. 

However, the interaction between pubertal timing and gender was also significant, β = −.13, 

p<.01 in Steps 2 through 4. As shown in Figure 1, the slope of pubertal timing was steeper 

for boys than for girls, indicating that, particularly for boys, earlier timing of puberty was 

associated with higher levels of prosocial behaviors at home . Separate regressions 

conducted for boys and girls indicate that the effect of puberty on prosocial behaviors at 

home are significant for boys (β = .16, p<.01) but not for girls (β = −.02, p>.05). The 

curvilinear effect of self-regulation was significant in the fourth step (β = .19, p<.001), such 

that prosocial behavior increased at a faster rate at higher levels of self-regulation (see 

Figure 2). The curvilinear effect of emotional reactivity was also significant in the fourth 

step (β = −.12, p<.001), such that prosocial behavior was highest at medium levels of 

emotional reactivity (Figure 3[Jen will make]).

In the longitudinal model for prosocial behavior at home, the second and fourth steps of the 

regression resulted in significant model improvement. There was a positive effect of puberty 

in Step 1, β = .08, p<.05, but this effect was not significant in subsequent steps of the model. 

A negative effect of reactivity was present in all steps, (β = −.16, p<.001; β = −.20, p<.001; 

β = −.19, p<.001; β = −.16, p<.001), as was a positive effect of self-regulation (β = .24, p<.

001; β = .23, p<.001; β = .22, p<.001; β = .28, p<.001). The curvilinear effect of emotional 

reactivity was also significant in the fourth step (β = −.14, p<.01), such that prosocial 

behavior was highest at medium levels of emotional reactivity (similar to Figure 3). There 

were no significant interaction effects.

For prosocial behavior with peers, none of the steps of the regression resulted in significant 

model improvement (Table 3). Emotional reactivity was significantly negatively related to 

prosocial behavior in all steps (β = −.16, p<.05, Steps 1 – 3; β = −.15, p<.05, Step 4), 

whereas self-regulation was significantly positively related to prosocial behavior in all steps 

(β = .33, p<.001, Step 1; β = .34, p<.001, Steps 2 and 3; β = .40, p<.001, Step 4). None of 

the interaction effects was significant in this model.

Discussion

These results provide evidence of the effects of emotional reactivity, self-regulation, and 

pubertal timing on adolescents’ prosocial behaviors. Self-regulation was consistently and 

positively related to both forms of prosocial behavior (concurrently and longitudinally). 

Emotional reactivity showed negative concurrent relations to prosocial behavior with peers, 

and negative longitudinal relations (four years later) with prosocial behavior at home. Effects 
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of pubertal timing were found such that early maturers showed higher levels of prosocial 

behavior at home concurrently, particularly among boys. Overall, the findings provide 

evidence of pubertal and temperament-based predictors of prosocial behaviors in peer and 

home contexts.

Research on temperament variables associated with prosocial behaviors has increased in 

recent years, though much of the research has been conducted in younger children. The 

present findings suggest that, as anticipated, both emotional reactivity and self-regulation 

were relatively consistent predictors of prosocial behaviors in adolescence. However, there 

were also significant curvilinear relations between each of the temperament variables and 

prosocial behaviors. For self-regulation, the association with prosocial behavior was 

strongest at higher levels. The findings for self regulation are consistent with prior research 

evidence that high levels of self regulation facilitate prosocial behaviors (see Eisenberg et 

al., 2000). For emotional reactivity, the association with prosocial behaviors was strongest at 

moderate levels suggesting that there may be an optimal level of emotional reactivity. Too 

much or too little emotional reactivity may result in either a focus on self (similar to 

personal distress, Eisenberg & Fabes, 1992) or insufficient emotional sensitivity to others, 

respectively. Moreover, the existence of curvilinear effects is compatible with the notion that 

there may be nonlinear interaction effects that are difficult to detect without a sufficiently 

large sample size and an adequate range of scores on both emotional reactivity and self- 

regulation. These findings add to the mounting evidence that the relations between 

temperament and prosocial behaviors are complex.

The study was also designed to examine previously hypothesized interactions between 

emotional reactivity and self-regulation on prosocial behaviors (e.g., Eisenberg & Fabes, 

1992). However, in the present study, these hypothesized interactions were not significant. 

Perhaps the relatively strong main effects of self-regulation and emotional reactivity 

overwhelmed possible interaction effects. Prior research with children and adolescents 

shows a relatively inconsistent pattern of interaction effects of emotional reactivity and self 

regulation on prosocial behaviors (see Eisenberg et al., 2000; Rothbart & Bates, 1998). For 

example, several studies of younger children document gender-specific interaction effects of 

emotional reactivity and self-regulation on behavioral outcomes (see Eisenberg et al., 2000). 

One possibility is that the interaction effect may not be particularly robust, and/or the effect 

may depend upon having enough representation at the extreme ends of negative emotional 

reactivity or self regulation. Future research is needed to determine the conditions under 

which these hypothesized interaction effects might be manifested.

The present study is the first to investigate the proposed link between puberty and prosocial 

behaviors. The discussion of puberty in prosocial functioning (Fabes et al., 1999) has 

centered on whether puberty might facilitate higher levels of prosocial behaviors by 

enhancing emotional reactivity to needy others, or reduce prosocial behaviors by inducing 

emotional overarousal (e.g., anger or personal distress). The fact that earlier maturation was 

associated with higher levels of prosocial behaviors is consistent with the emotional 

reactivity hypothesis. In addition, the puberty by gender interaction in the concurrent model 

indicated that the positive effect of earlier maturation was stronger for boys than girls. This 

finding might reflect greater expectations for more physically mature early adolescent boys 
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to assist around the home with chores and responsibilities, though the effect might not be 

enduring. Although recent studies have found negative effects of early maturation on 

adjustment (e.g., Ge et al., 2001), early studies also showed positive effects of early pubertal 

maturation among boys. In these studies, early maturers were rated as more poised, good 

natured, popular, and attractive to peers (Jones, 1965; Jones & Bayley, 1950), perhaps owing 

to their more mature appearance. Similarly, a more mature appearance could affect parents’ 

expectations regarding boys’ ability to take on responsibilities at home. Coupled with the 

main effects of negative emotional reactivity and self-regulation, the effect of pubertal 

timing point to the possible role of biological-based mechanisms in the expression of 

prosocial behaviors (Knafo & Plomin, 2006).

Of additional interest was whether the relations would differ across prosocial behaviors in 

different contexts. The findings showed relatively consistent patterns across prosocial 

behaviors with peers and in the home. However, there were a few exceptions. As noted 

earlier, puberty was associated with helping in the home but not helping peers. Although 

other research show that early maturing adolescents may be at risk for antisocial behaviors 

(see Negriff & Susman, 2011), the present findings suggest that early maturity per say does 

not necessarily lead to negative outcomes across all contexts. This suggests that early 

maturers may be simultaneously at greater risk for certain outcomes but also prone to higher 

levels of prosocial competencies. Moreover, these findings may result from early maturing 

boys who recognize the need to adapt their behaviors at home and around peers (though it is 

uncertain why this is not the case for girls). Additionally, emotional reactivity was not 

significantly linked to prosocial behaviors in the home concurrently, though the effects 

revealed themselves four years later. In contrast, emotional reactivity was negatively 

associated with prosocial behaviors towards peers. These latter findings suggest that 

emotional reactivity may be less pertinent in predicting helping around the home perhaps 

because social forces (e.g., authority figure expectations and demands) influence such 

helping more than emotional tendencies do. In general, then, the present findings indicate 

that additional research on possible unique correlates of different forms of prosocial 

behaviors is needed.

Consistent with prior investigations, girls scored higher than boys on prosocial behaviors 

(both in the home and with peers) and on self-regulation. The findings yield additional 

evidence of gender based differences in prosociality as well as in self regulation (Eisenberg 

et al., 2006). The findings are consistent with theories of gender-based socialization, which 

posit that girls are encouraged to show concern for others and to control their behaviors 

more than boys (Brody, 1993; Maccoby & Jacklin, 1974). Interestingly, there were no 

significant gender differences in emotional reactivity. This may be due to gender differences 

in specific emotions. For example, although girls exhibit higher levels of sadness, boys 

exhibit higher levels of anger (Brody, 1993). Therefore, the lack of gender differences in 

emotional reactivity may be due to the fact that both boys and girls exhibit high levels of 

specific emotions, reducing overall gender differences.

There were several limitations to the present study. First, the study utilized only mother 

reports of emotional reactivity, self-regulation, and prosocial behaviors thereby presenting 

possible shared method variance and reporter bias concerns. Although there is some 

Carlo et al. Page 11

Soc Dev. Author manuscript; available in PMC 2017 March 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



evidence that parental and self reports of prosocial behaviors towards peers are strongly 

correlated (e.g., Carlo, Padilla-Walker, & Day, in press; Padilla-Walker, 2007), further 

studies to examine the convergent validity of these reports is desirable. Furthermore, the 

short measure of emotional reactivity had a minimally acceptable level of internal 

consistency, which raises concerns about the reliability of the measure. The extent to which 

these concerns can bias the estimates is unknown, and future research using multiple 

methods (including experimental manipulations, observational measures) is needed to 

confirm the findings. Second, the sample, although relatively large, lacks cultural and SES 

diversity. This issue poses a threat to the generalizability of the findings. Research is needed 

to examine these hypothesized links in more culturally and economically diverse samples. 

And third, the creation of nonlinear terms for model tests often results in collinearity 

problems because of essential autocorrelations. Therefore, caution is needed in interpreting 

the findings from the present study; indeed, this necessitates future replication studies to 

confirm the present findings.

Despite these limitations, the study is the first investigation of the concurrent and 

longitudinal links between pubertal development and adolescents’ prosocial behaviors. 

Puberty effects on prosocial behaviors were found for boys but not girls suggesting gender-

based differential relations. Furthermore, the findings suggest different relations between 

temperament-based predictors and prosocial behaviors across social contexts. Moreover, 

there were significant curvilinear effects of emotional reactivity and self- regulation on 

prosocial behaviors. However, there was no evidence for interactive effects of emotional 

reactivity and self-regulation on prosocial behaviors. These findings provide a basis for 

future research designed to understand the explanatory processes that link puberty and 

temperament to prosocial behaviors in different social contexts.
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Figure 1. 
Interaction Between Pubertal Timing and Gender Predicting Concurrent Prosocial Behaviors 

at Home.
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Figure 2. 
Curvilinear Effect of Self-Regulation Predicting Prosocial Behaviors at Home Concurrently.
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Figure 3. 
Curvilinear Effect of Emotional Reactivity Predicting Prosocial Behaviors at Home 

Concurrently.
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Table 3

Standardized Regression Results Predicting Prosocial Behaviors with Peers Concurrently (n=1096)

Variable Step 1 Step 2 Step 3 Step 4

Income to Needs 0.14** 0.14** 0.14** 0.14**

Gender 0.03 0.03 0.04 0.05

Pubertal timing −0.03 −0.02 −0.02 −0.03

Reactivity −0.16** −0.16* −0.16* −0.15*

Self-Regulation 0.33** 0.34** 0.34** 0.40**

Gender X Pubertal timing −0.01 −0.01 −0.01

Gender X Reactivity −0.01 −0.01 −0.02

Gender X Self-Regulation −0.02 −0.03 −0.06

Self-Regulation X Reactivity 0.01 −0.01 0.05

Gender X Self-Reg X Reactivity 0.02 0.02

Curvilinear Reactivity −0.01

Curvilinear Self-Regulation 0.10

R2 .23** .23** .23** .23**

ΔF .00 .00 .00

**
p<.001,

*
p<.05
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