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Abstract

Objectives: Agentic (status/independence) and communal (acceptance/connectedness) social 

goals are thought to shape how adolescents transact with their social environments. Despite 

their theoretical importance, little work has focused on the development of these higher order 

personality dimensions. Informed by developmental neuroscience and evolutionary psychology 

theoretical frameworks, the current study examined associations between pubertal status, a 

person’s level of pubertal development at a single point in time, and agentic and communal social 

goals across early to middle adolescence.

Methods: This longitudinal study consisted of 387 (55% female) adolescents (Wave 1 M age = 

12.1) who were assessed annually across three waves. Hierarchical linear modeling was used to 

examine growth in pubertal status and agentic and communal goals and to distinguish between- 

and within-person associations between pubertal status and social goals.

Results: Within-person pubertal status was concurrently associated with higher levels of agentic 

and communal goals. In the cross-sectional and longitudinal models, between-person pubertal 

status was associated with higher levels of agentic social goals. No support was found for social 

goals prospectively predicting pubertal status.

Conclusions: These findings provide support for the hypothesis that puberty, in part, may drive 

developmental shifts in the value adolescents place on close peer relationships and obtaining status 

and independence.
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1 | INTRODUCTION

Contemporary Integrative Interpersonal Theory of Personality (CIIT) is a metatheoretical 

framework that contends that interpersonal interactions are the building block of personality 

and psychopathology (Pincus, 2005). Central to CIIT is the interpersonal circumplex, which 

provides a structure for organizing the higher order personality dimensions of agency and 

communion across interpersonal functioning domains (e.g., interpersonal behaviors, goals, 

and problems) and multiple time frames (e.g., seconds, days, and years) (Dawood et al., 

2018). Locke (2003) developed the Circumplex Scales of Interpersonal Values (CSIV) 

to assess individual differences in interpersonal outcomes preferences. Consistent with 

CIIT, the CSIV is organized around the dimensions of agency (standing out, getting 

ahead) and communion (getting along, fitting in). Extensive research with adults has 

demonstrated relationships between agency and communion with interpersonal functioning 

and psychopathology (for a review see Locke, 2015).

Motivated by the developmental significance of social relationships during adolescence, the 

CSIV was adapted for children and adolescents (e.g., the Interpersonal Goals Inventory for 

Children, IGI-C, Ojanen et al., 2005; the revised IGI-C, IGI-CR, Trucco et al., 2013) to 

assess adolescents’ values in interpersonal situations. These values are referred to as social 

goals and they are thought to shape how adolescents transact with their social environments 

(Trucco et al., 2013). Similar to the CSIV, agency refers to valuing individuality, and it is 

manifested in striving for power and status. Communion refers to valuing being part of and 

gaining acceptance from social relationships and is manifested in strivings for intimacy and 

connectedness with peers (Trucco et al., 2013). Both agentic and communal social goals 

have been associated with indicators of adjustment in childhood and adolescence, including 

peer acceptance (Ojanen & Findley-Van Nostrand, 2014), prosocial behavior (Ojanen et al., 

2005), school connectedness (Meisel & Colder, 2017), aggression (Mayeux & Kraft, 2018), 

and substance use (Meisel & Colder, 2015).

Across multiple conceptualizations, including agency and communion (Ojanen et al., 2005; 

Trucco et al., 2013), social dominance goals (e.g., Kiefer & Ryan, 2008), autonomy and 

relatedness (Allen & Loeb, 2015), and approach and avoidance goals (e.g., Dickson & 

MacLeod, 2004), the development of social goals during adolescence is viewed as important 

for positive adjustment (Allen & Loeb, 2015; Baumrind, 1991). Social developmental 

researchers have long posited that adolescents need to develop both agency (in the form 

of autonomy and the ability to resist peer influence) and communion (in the form of 

forming close peer ties) to successfully navigate the challenges of adolescence (Allen & 

Loeb, 2015; Baumrind, 1991). In line with this argument, agentic and communal goals 

increase from early (ages 10–14) to middle adolescence (ages 14–18) (Trucco et al., 2014). 

Early adolescents who value both autonomy and relatedness have been found to receive 

the highest parent reported ratings on social, career, and emotional adjustment in early 

adulthood (Allen et al., 2014). Despite theory and evidence highlighting the importance of 

agency and communion during adolescence, surprisingly little attention has been given to 

factors that may contribute to the development of agentic and communal goals during early 

and middle adolescence. This is the primary aim of the present study.
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1.1 | Puberty and agentic and communal social goals

Puberty typically begins during late childhood and, on average, continues through middle 

adolescence for males and females (Walvoord, 2010). Developmental neuroscience research 

has suggested that physiological changes resulting from puberty may lead to increases 

in valuing status and dominance as well as peer acceptance (Crone & Dahl, 2012). 

Adolescence is a period of rapid brain development (Blakemore et al., 2010) and structural 

and functional brain regions implicated in socio-affective processing (e.g., prefrontal cortex, 

striatum) undergo particularly rapid development and restructuring (Vijayakumar et al., 

2018). Hormonal changes at the onset of puberty are thought to contribute to these structural 

and functional changes that lead to a reorientation of social motivation (Blakemore et al., 

2010; Crone & Dahl, 2012). Of note, two motivational tendencies suggested to increase 

are (1) stronger interest in and pursuit of peer relationships and (2) increased valuing of 

social status (Crone & Dahl, 2012), which align with communal and agentic social goals, 

respectively.

Evolutionary psychology provides a theoretical account of the development of agentic and 

communal social goals during adolescence (Anderson et al., 2015; Chan et al., 2018). 

One evolutionary model of adolescent risk taking (Ellis et al., 2012) posits that the 

central challenge of adolescence is to compete for a finite resource, sexual reproduction. 

According to this perspective, sexual reproduction is contingent on being able to form 

close relationships with potential mating partners as well as establish status and dominance 

to attract mating partners and ward off competition. It is believed that natural selection 

has favored physical changes, namely, puberty, to prepare adolescents to compete for this 

finite resource. Specifically, activation of the reproductive axis at puberty brings about 

increased production of androgens and estrogens, which are thought to increase the valuing 

of social status and dominance (agency) and group acceptance (communion) to facilitate the 

sociocompetitive competencies necessary for sexual reproduction (Ellis et al., 2012).

Despite developmental neuroscience and evolutionary psychology both positing that changes 

in pubertal status promotes the development of agentic and communal social goals, no prior 

work, to our knowledge, has examined the impact of pubertal status on the development 

of agentic and communal goals. To date, prior work had examined associations between 

pubertal status and interpersonal behaviors during adolescence. Steinberg (1988) found that 

pubertal status was prospectively associated with increased autonomy and distance in the 

parent-child relationship in an adolescent sample of 11 to 16-year-olds. Pubertal status 

and timing, both assessed using the Pubertal Development Scale (PDS; Petersen et al., 

1988), have also been associated with engagement in pseudomature behaviors, such as 

delinquent behaviors and substance use, (Castellanos-Ryan et al., 2013), which is thought 

to meet adolescents’ need to appear independent from their parents and gain status with 

peers (Allen et al., 2014). Studies of adolescent neural responses to social interactions have 

found advanced pubertal status to be associated with increased sensitivity to peer rejection 

and emotional faces (for a review see Guyer et al., 2016). For example, Silk et al. (2013) 

found that advanced pubertal status was associated with increased neural reactivity to peer 

rejection in a chatroom interaction task. Pubertal status measured by the PDS has also 

been found to prospectively predict increases in friendship quality even after controlling for 
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age and prior friendship quality (Prinstein et al., 2005). In sum, research on puberty and 

interpersonal functioning is consistent with the idea that pubertal status may be associated 

with the development of agentic and communal social goals, yet these associations have not 

yet been tested.

1.2 | Agentic and communal social goals as predictors of pubertal status

Studies have identified a number of social context characteristics that impact pubertal status 

such as childhood rearing placement (institution versus. foster care; Johnson et al., 2018), 

parent-child relationship quality (Ellis et al., 2011), parental warmth (Ellis et al., 1999), 

family conflict (Moffitt et al., 1992), and parental divorce (Belsky et al., 2007). The peer 

context is also thought to be important, although it has garnered less attention in human 

studies (Dorn et al., 2019). Peer contextual factors have been found to impact pubertal 

development in nonhuman primate species (Stephens & Wallen, 2013). Across a number 

of nonhuman primate species, higher social rank is associated with earlier pubertal onset 

and emergence of secondary sex characteristics in both males and females (Alberts & 

Altmann, 1995; Bercovitch & Strum, 1993; Charpentier et al., 2008; Zehr et al., 2005). 

Nonhuman primates with greater opportunities to affiliate with members of the opposite

sex demonstrate earlier pubertal maturation (Stephens & Wallen, 2013). Greater affiliative 

behaviors toward peers also is associated with earlier first ovulation (Wilson et al., 2013). 

Together, these animal studies suggest that social status among peers may be evolutionary 

conserved mechanisms that regulate pubertal status (Stephens & Wallen, 2013).

This animal work is relevant in the current study because in humans, agentic, and 

communal social goals are associated with social status (Caravita & Cillessen, 2012; 

Ojanen & Findley-Van Nostrand, 2014). Specifically, agentic social goals are positively 

associated with perceived popularity, who adolescents view as the most popular peers 

in their classroom, whereas communal goals are positively associated with sociometric 

popularity, who adolescents like the most in their classroom (Caravita & Cillessen, 2012). 

The implication is that agentic and communal goals may impact social status, and in 

turn, pubertal status. Hence, bi-directional effects between puberty and social goals were 

investigated in the present study.

1.3 | Separating between- and within- person effects

Both puberty and social goals change during early and middle adolescence (Crone & Dahl, 

2012; Trucco et al., 2014). As suggested by evolutionary theory as well as neuroscience 

theories of adolescent development, an adolescent’s overall levels of pubertal status during 

early to middle adolescence should be associated with agentic and communal goals 

(between-person effect) (Crone & Dahl, 2012; Ellis et al., 2012; Steinberg, 1988). However, 

solely examining these between-person associations may not fully capture the dynamic 

nature of reciprocal associations between puberty and social goals (Susman et al., 2019; 

Wright et al., 2015).

Puberty is considered a reactive process such that the rate of progression is influenced 

by a variety of environmental conditions that can change across time, for example, stress

reactivity and socio-contextual factors (Belsky et al., 2007; Ellis et al., 2011). This has 
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led to calls from puberty researchers to parse apart pubertal status levels (between-person 

effects) and the degree of change in puberty at the individual-level during early and middle 

adolescence (Susman et al., 2019). Agentic and communal social goals also ebb and flow 

across time as functions of the peers an adolescent interacts with, social context, topics of 

conversation with parents, and levels of stress an individual is experiencing in their life 

(Wright et al., 2015). Considering the dynamic nature of social goals and puberty during 

early and middle adolescence, capturing within-person associations in addition to between

person associations may be important to understand the associations between puberty and 

social goals. For example, according to both evolutionary psychology and developmental 

neuroscience perspectives, times when an adolescent is experiencing particularly rapid 

changes in puberty should be associated with increases in their valuing of communion and 

agency. Similarly, periods when an adolescent’s social goals are particularly salient, such as 

entering middle school or high school, or gaining entry into a high-status peer group, may be 

associated with subsequent increases in pubertal status.

1.4 | Possible sex differences

The literature on adolescent social goals has consistently found females to have higher levels 

of communion relative to males (Mayeux & Kraft, 2018; Ojanen et al., 2005; Trucco et al., 

2013). In contrast, the evidence regarding sex differences for agentic goals is mixed with 

some studies finding higher levels in males (Trucco et al., 2013) and other demonstrating 

no differences across males and females (Mayeux & Kraft, 2018). From an evolutionary 

biology perspective, adolescent males are proposed to have higher agency and females 

higher communion due to different demands to achieve reproductive success. Males engage 

in behaviors that establish social dominance and status over competing males in order to 

successfully access, attract, and retain females (Buss & Schmitt, 1993). Thus, it has been 

argued that evolution favors the development of agentic behaviors in males during puberty 

to facilitate reproductive success (Ellis et al., 2011). Relative to males, females experience 

greater as well as less variable reproductive success (Hammer et al., 2008). An evolutionary 

psychological perspective proposes that the lower need for status and dominance between 

females may have favored other processes that facilitate reproductive success such as 

forming warm relationships with potential suitors and fellow females to assist with the 

demands of having and raising children (e.g., have access to necessary external resources) 

(Buss & Schmidt, 1993).

1.5 | Current study

Based on theoretical and empirical findings suggesting bi-directional associations between 

pubertal status and social goals, the current study tested the following hypotheses: (1) 

Agentic social goals, communal social goals, and pubertal status would demonstrate 

significant growth from early to middle adolescence. (2) Overall levels of pubertal status 

(between-person effect) as well as increases from an adolescent’s typical level of pubertal 

status (within-person effect) would be cross-sectionally associated with higher levels of 

agentic and communal goals. (3) Overall levels of pubertal status (between-person effect) 

as well as times when an adolescent’s pubertal status increased relative to their average 

level of pubertal status (within-person effect) would be prospectively associated with higher 

levels of agentic and communal goals. (4) Overall levels of agentic and communal goals 
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(between-person effects) as well as increases in agentic and communal goals across waves 

(within-person effects) would be prospectively associated with higher levels of pubertal 

status. (5) At both the between- and within-person levels of analysis, associations between 

agency and puberty would be stronger for males and associations between communion and 

puberty would be stronger for females.

2 | METHODS

2.1 | Participants

Participants were drawn from a longitudinal study examining risk and protective factors 

associated with adolescent substance use. The sample included 387 families (1 caregiver 

and 1 child) from Erie County in western New York and was recruited from 2007 to 

2009 using random-digit dialing (RDD) procedures. RDD helps to provide a representative 

sample through using both listed and unlisted telephone numbers. The county from which 

the sample was recruited is especially well suited for RDD because 98.5% of households 

have a landline. The sample was evenly split on sex (N = 213 females, 55%) and included 

non-Hispanic Caucasian (83.1%), African American (9.1%), Hispanic (2.1%), and Asian 

(1.0), as well as youth of mixed ethnicity (4.7%). Median family income was $70,000 

(range = $1,500–$500,000), and 6.2% of the families received public income assistance. The 

demographic characteristics of our community sample are similar to those in Erie County 

from whence the sample came (see Trucco et al., 2014).

Data were collected annually, and the current study uses data from Waves 1 through 3 

(spanning 2007 to 2011) because these assessments included the variables of interest and 

allowed us to test prospective associations. The sample at Wave (W) 1 (M age = 12.1, 

Range = 11–13), W2 (M age = 13.1, Range = 12–14), and W3 (M = 14.1, Range = 13–16), 

included 387, 373, and 370 adolescents, respectively.

Overall attrition across W1 through W3 was small (4.4%). Chi-square and analysis of 

variance tests indicated no significant differences (ps > .05) between targets who completed 

all interviews and those with missing data were found for race, sex, age, parental education, 

parental marital status, family income, communal goals, agentic goals, or pubertal status. 

The low attrition rate and lack of differences suggest that missing data did not have a 

substantial impact on the findings of the current study.

2.2 | Procedures

For W1 to W3, adolescents and their parents were interviewed in university research offices. 

Informed consent (parents) and assent (adolescents) procedures were completed before the 

interviews began. Interviews took approximately 2.5 to 3 hr for each assessment. Families 

were compensated $75, $85 and $125 dollars for W1 to W3, respectively, and adolescents 

were given a small prize valued at $5 to $15 at each wave.

2.3 | Measures

2.3.1 | Social goals (W1–W3)—Social goals were assessed with the Interpersonal 

Goals Inventory for Children Revised (IGI-CR; Trucco et al., 2013). The IGI-CR has been 
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shown to fit a circumplex (Trucco et al., 2013) and has demonstrated strong convergent 

validity (Trucco et al., 2013). The IGI-CR comprised 32 items all containing the prompt, 

“When with your peers, in general how important is it to you that…?” Responses are on a 

5-point Likert scale ranging from 0 (not at all important to me) to 4 (extremely important 

to me). The IGI-CR comprised 8 octants containing 4 items each. The octants are Agentic 

(appearing dominant, independent), Agentic-Separate (appearing to have the upper hand 

and getting even), Separate (appearing detached and not disclosing thoughts and feelings 

to others), Submissive-Separate (appearing distant and avoiding rejection from others), 

Submissive (going along with peers to avoid arguments or upsetting others), Submissive

Communal (putting others’ needs first, valuing approval from others), Communal (valuing 

solidarity with peers and belongingness), and Agentic-Communal (expressing oneself 

openly, being respected). Vector scores were computed to represent agentic and communal 

goals using formulas commonly used by social goals researchers (Locke, 2003; Ojanen 

et al., 2005). As shown in the formulas below, multiple octants of the interpersonal 

circumplex are used to calculate the communal and agentic vector scores. The combination 

of multiple octants allows vector scores to reflect the higher order personality dimensions 

of communion and agency. Both the communal (α range = .89–.92) and agentic (α range = 

.82–.84) vector scores demonstrated good reliability across W1-W3.

Communal Goalsvector =  Communal  −  Separate  +   .707
Communal and Agentic + Communal and submissive  −  Separate and Agentic  −  Separate and Submissive ,

Agentic Goalsvector =  Agentic  −  Submissive  +   .707 Communal and Agentic + Separate and Agentic 
−  Communal and Submissive  −  Separate and Submissive .

2.3.2 | Pubertal status (W1–W3)—The PDS (Petersen et al., 1988) was used to assess 

pubertal status across W1–W3. The PDS assesses secondary sex characteristics for both 

males and females. The PDS comprised six questions. Four of these questions, which 

assess growth in height, body hair development, skin changes, and development relative to 

same-sex peers, overlap for both males and females. For males, the two remaining items 

assess facial hair and voice deepening. For females, the two remaining items assess breast 

development and menarche. Participants rated their pubertal development on a Likert-scale 

indicating whether a physical characteristic (1) had not yet started growing, (2) had barely 

started growing, (3) is definitely underway, and (4) seems complete for all but one item 

assessing menarche (1 = no, 2 = yes). Five of the six items, development relative to same-sex 

peers was excluded, were averaged to form a composite of pubertal status. The internal 

consistency of the PDS was adequate for females (α range = .65–.71) and males (α range = 

.70–.80).

2.3.3 | Socioeconomic status—Parent reports of adjusted household income and 

parental education at W1 were each standardized and then summed to represent 

socioeconomic status (SES). Adjusted household income was calculated using the formula: 

Adjusted household income = Household income/(Household size)N (Garner et al., 2003). 

N is a number between 0 and 1, known as an equivalence scale that accounts for the fact 
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that expenditures do not necessarily double when having two versus one child. Following 

prior work, N = 0.5 was used in the present study (Johnson et al., 2005). Composites of 

income and parental education have been argued to be more comprehensive assessments of 

SES (Adler et al., 2012).

2.4 | Data analytic strategy

Hierarchical linear modeling (HLM) was used to test our hypotheses given the nested 

structure of the data— repeated measures (level 1) nested within individuals (level 2). 

HLM was implemented using Proc Mixed in SAS 9.4 (SAS Institute, 2011). Models were 

estimated using maximum likelihood estimation which allowed us to include subjects with 

some missing data. HLM allows for the disaggregation of between- and within-person 

effects which is critical to producing reliable estimates of lagged associations (Hamaker 

et al., 2015). Between-person variables were calculated as the average of pubertal status, 

agentic goals, and communal goals across W1–W3. Within-person variables were calculated 

as deviations from a subject’s overall average at each wave. Between-person variables 

assessed whether average levels of pubertal status, from early to middle adolescence, were 

associated with agentic and communal social goals, and whether average levels of agentic 

and communal social goals, from early to middle adolescence, were associated with pubertal 

status. Within-person variables assessed whether deviations at a specific wave from youths’ 

average pubertal status were associated with agentic and communal goals, and whether 

deviations at a specific wave from youths’ average agentic and communal goals were 

associated with pubertal status.

Unconditional growth models were used to assess growth in pubertal status, agency, and 

communion across W1–W3 (Hypothesis 1). To assess within-year associations between 

puberty and agentic and communal goals, models were arranged such that within-person 

pubertal status at W1 predicted agentic and communal goals at W1, within-person pubertal 

status at W2 predicted agentic and communal goals at W2, and within-person pubertal 

status at W3 predicted agentic and communal goals at W3 (Hypothesis 2). Hierarchal 

linear models arranged with cross-lagged associations were used to assess longitudinal 

associations between pubertal status and social goals (Hypothesis 3) and social goals and 

pubertal status (Hypothesis 4). For example, social goals were arranged such that pubertal 

status at W1 predicted social goals at W2, controlling for social goals at W1, W2 pubertal 

status predicted social goals at W3, controlling for social goals at W2 (see Figure 1). Age, 

biological sex, and SES were included as statistical control variables in all models (Arim 

et al., 2007; Ellis & Essex, 2007). Assigned biological sex at birth was binary coded (0 = 

male, 1 = female). Lastly, interactions with sex were tested as a separate block in all models 

to assess whether including interaction terms led to a significant increment in model fit 

(Hypothesis 5).

3 | RESULTS

3.1 | Unconditional growth models

Descriptive statistics for each variable as well as zero-order correlations are presented in 

Supporting Information Table S1.
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3.1.1 | Pubertal status—Pubertal status significantly increased from early (W1) to 

middle (W3) adolescence (B = 0.36, p < .001), and there was significant variability in the 

intercept of pubertal status at W1 (σ2 = 0.34, p < .001) and slope of pubertal status (σ2 

= 0.03, p < .001). Higher initial levels of pubertal status were related to slower growth in 

pubertal status (covariance = −0.05, p < .001.

3.1.2 | Social goals—Agentic social goals significantly increased from early to middle 

adolescence (B = 0.23, p < .001), and there was significant variability in the intercept of 

agency at W1 (σ2 = 1.23, p < .001) and slope of agency (σ2 = 0.10, p = .01). Higher initial 

levels of agency were related to slower growth in agency from W1–W3 (covariance = −0.23, 

p = .02). Communal goals significantly increased from early to middle adolescence (B = 

0.27, p < .001) and there was significant variability in the intercept of communion at W1 (σ2 

= 1.76, p < .001) and slope of communion (σ2 = 0.27, p = .001). The covariance between the 

intercept and slope from W1 to W3 was nonsignificant (covariance = −0.10, p = .33), such 

that initial levels of communal goals were unrelated to growth in communal goals.

3.2 | Cross-sectional hierarchical linear models

Intraclass correlation coefficients (ICCs) were computed from intercept-only models to 

assess variability in pubertal status, agency, and communion at the between-and within

person levels of analysis. ICCs indicated that 47% of the variability in pubertal status, 37% 

of the variability in agentic goals, and 52% of the variability in communal goals occurred at 

the between-person level. These findings suggest that there was sufficient variability at the 

within- and between-person level of analyses for the cross-sectional and longitudinal HLMs.

The inclusion of sex interaction terms did not lead to a significant increment in model fit 

when predicting agentic (χ2(2, N = 386) = 0.50, p = .77) or communal social goals (χ2(2, N 
= 386) = 5.00, p = .08) and so these interactions were excluded from the model.

3.2.1 | Pubertal status and agentic goals—As seen in Table 1, females had 

significantly lower levels of agentic social goals relative to males. Overall pubertal status 

across W1–W3 (between-person effect) and waves when youth had increases in their 

pubertal status compared to their average pubertal status across W1–W3 (within- person 

effect), were both associated with higher levels of agentic social goals.

3.2.2 | Pubertal status and communal goals—Female sex and SES were both 

positively associated with higher levels of communal social goals. Increases in adolescents’ 

pubertal status compared to their average pubertal status across W1–W3 (within- person 

effect) were associated with higher levels of communal goals. Overall pubertal status across 

W1–W3 (between-person effect) was not associated with communal goals.1

1Given the cross-sectional nature of the within-wave analyses, temporal precedence could not be established. Thus, the cross-sectional 
model could have depicted pubertal status predicting social goals, or vice versa. When running within-wave HLM where social goals 
predicted pubertal status, the same pattern of results emerged. Specifically, greater levels of agentic (β = 0.10, p < .001) and communal 
social goals (β = 0.12, p < .001) compared to their average levels of social goals from W1–W3 were positively associated with 
pubertal status and overall levels of agentic social goals from early to middle adolescence were also positively associated with pubertal 
status (β = 0.11, p = .001).
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3.3. Longitudinal hierarchical linear models—The inclusion of sex interaction 

terms did not improve model fit when predicting agentic social goals (χ2(2, N = 386) = 

0.31, p = .20), communal social goals (χ2(2, N = 386) = 0.02, p = .90), or pubertal status 

(χ2(2, N = 386) = 4.40, p = .11) and so these interactions were not included in the final 

model.

3.2.3 | Pubertal status predicting agentic goals—As seen in Table 2, females had 

significantly lower levels of agentic social goals relative to males. Agentic social goals at 

the prior wave were significantly associated with agentic social goals at the subsequent 

wave. Overall pubertal status across W1–W3 (between-person effect) was associated with 

higher agentic social goals. Within-person pubertal status was not significantly associated 

with agentic social goals.

3.2.4 | Pubertal status predicting communal goals—Female sex and SES were 

both positively associated with higher levels of communal social goals. Communal goals at 

the prior wave were also significantly associated with communal goals at the subsequent 

wave. Neither within- nor between-person pubertal status was prospectively associated with 

communal social goals.

3.2.5 | Social goals predict pubertal status—Female sex was associated with higher 

levels of pubertal status and pubertal status at the prior wave was significantly associated 

with pubertal status at the subsequent wave. Agentic and communal social goals were 

unrelated to pubertal status at both the within- and between-person level of analysis.

3.3 | Summary of cross-sectional and longitudinal hierarchical linear model

Our analysis provided the ability to distinguish concurrent between- and within-person 

associations, as well as prospective within-person associations. Consistent with Hypothesis 

1, pubertal status, agentic, and communal social goals increased from early to middle 

adolescence. In line with Hypothesis 2, overall levels of pubertal status from early to 

middle adolescence as well as times when youth had increases in their pubertal status 

compared to their average pubertal status across W1–W3 were concurrently associated with 

agentic goals. Only within-person pubertal status was concurrently associated communal 

goals. Prospective analyses partially supported Hypothesis 3 such that overall pubertal status 

across early to middle adolescence was associated with higher levels of agentic social goals 

(between-person effect). Pubertal status was unrelated to communal goals across waves. 

Within-person agentic and communal goals were not significantly prospectively associated 

with pubertal status (Hypothesis 4) and no sex differences were detected in relationships 

between social goals and pubertal status (Hypothesis 5). Of note, although no interactions 

with sex were observed, females consistently had higher levels of communal goals and 

males had higher levels of agentic social goals.

4 | DISCUSSION

The social goals of agency and communion, rooted in CIIT, are thought to shape 

how adolescents transact with their social environments and are related to indicators of 

adjustment and psychopathology during adolescence (Meisel & Colder, 2017; Trucco et 
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al., 2013). Theoretical frameworks from developmental neuroscience and evolutionary 

psychology suggest that pubertal status may be associated with increases in the valuing 

of independence and status as well as close peer relationships (Chan et al., 2018; Crone 

& Dahl, 2012). Further, human and animal studies demonstrating the impact of social 

context on pubertal development also raise the possibility that agentic and communal goals 

may impact pubertal development (Moffitt et al., 1992; Stephens & Wallen, 2013). Despite 

these claims, no prior studies, to our knowledge, have examined whether overall levels 

of pubertal status during early to middle adolescence (between-person effect) as well as 

yearly deviations from average pubertal status (within-person effect) are associated with the 

value adolescents place on independence/dominance (agentic goals) and closeness/intimacy 

(communal goals), and whether within- or between-person agentic and communal social 

goals predict pubertal status. The current study assessed growth in pubertal status and social 

goals across early to middle adolescence (Hypothesis 1) as well as cross-sectional and 

prospective associations between pubertal status and social goals (Hypotheses 2 and 3) and 

social goals and pubertal status (Hypotheses 4 and 5). Levels of pubertal status, agentic 

social goals, and communal social goals all increased from early to middle adolescence. 

Cross-sectional HLMs indicated that increases in an adolescent’s pubertal status, relative 

to their average pubertal status during early to middle adolescence, were associated with 

high levels of both agentic and communal social goals. Further, average levels of pubertal 

status across the three assessments were positively associated with agentic social goals. 

Although pubertal status was associated with social goals, these effects were generally small 

in magnitude (see Tables 1 and 2).

Despite pubertal status demonstrating strong zero-order correlations with communal goals 

compared to agentic goals, between-person pubertal status was not significantly associated 

with communal social goals in our HLMs. This was a function of the strong associations 

between communal goals and biological sex. When removing sex from our models, average 

levels of pubertal status from early to middle adolescence were significantly associated 

with communal social goals in the cross-sectional (β = .20, p < .001) and longitudinal 

models (β = .12, p = .04). Nonsignificant longitudinal associations between within- person 

pubertal status and communal social goals were partially a function of strong stabilities for 

communal social goals across waves. When stabilities for communal goals were removed 

from the longitudinal HLM, within-person pubertal status was significantly associated with 

communal goals (β = .09, p = .04).

Importantly, all models controlled for the effects of age suggesting the cross-sectional 

associations between pubertal status and social goals were not simply age-related effects. 

These finding build on animal studies that have found associations between puberty and 

social behaviors in the peer context (Schulz & Sisk, 2006). Further, they lend support to 

evolutionary arguments for the valuing of agency and communion that contend that these 

social goals facilitate the acquisition of finite resources, favors, and mates (Chan et al., 2018; 

Ellis et al., 2012). These findings similarly support developmental cognitive neuroscience 

perspectives that argue that the social motivational tendencies of pursuing close peer 

relationships and valuing social status results from physiological changes resulting from 

puberty (Crone & Dahl, 2012).
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An important avenue for future research is to assess relevant mechanisms that may 

link pubertal status with agentic and communal social goals. Developmental cognitive 

neuroscience and evolutionary psychology frameworks hypothesize that puberty is linked to 

increases in valuing close relationships and social status through changes in reproductive 

hormones (Crone & Dahl, 2012). Reproductive hormones, particularly androgens and 

estrogens, have been associated with status seeking, social dominance, and affiliative 

behaviors in human and animal studies (Balzer et al., 2015; Ervin et al., 2015; Rowe 

et al., 2004; Schaal et al., 1996; Tarter et al., 2007; Terburg & Van Honk, 2013). For 

example, testosterone levels have been positively associated with agentic goals in male 

undergraduate students (Turan et al., 2014). Reproductive hormones have already been 

found to mediate associations between pubertal status and sensation seeking, an additional 

personality trait discussed in these evolutionary psychology and developmental cognitive 

neuroscience frameworks (Crone & Dahl, 2012; Ellis et al., 2012). Specifically, Harden and 

colleagues (2018) found testosterone mediated the association between pubertal status and 

sensation seeking in males between the ages of 13–20.

Further, this mediational chain from pubertal status to social goals through reproductive 

hormones may be moderated by complex interactions with other hormones, individual 

difference factors, and social contexts (Hamilton et al., 2015). For example, the dual

hormone hypothesis suggests that testosterone should only be associated with agentic 

behaviors in the context of low cortisol (Mehta & Josephs, 2010). Indeed, there is evidence 

that testosterone is associated with status relevant outcomes at low but not high levels 

of cortisol and that this effect is particularly evident in males (for a review see Dekkers 

et al., 2019). In sum, these findings point to the importance of future work including 

assessments of reproductive hormones such as testosterone and estradiol as well as cortisol 

to clarify the relationship between pubertal status and agentic and communal social goals 

during adolescence. This future work will help clarify the extent to which the higher-order 

personality dimensions of agency and communion may be biologically rooted.

Within-person pubertal status was not prospectively associated with either agentic or 

communal social goals in the prospective models. The timing of the assessments in the 

current study may have contributed to these null findings. Puberty is a non-linear process 

whereby there may be periods of rapid development followed by more gradual development 

(Aylwin et al., 2019; Belsky et al., 2007). Capturing these fluctuations was a central goal in 

the current study and motivated the parsing of within- and between-person pubertal effects 

(Dorn et al., 2019; Susman et al., 2019). With that said, the best timing of measurements 

to capture these changes remains uncertain. To date, the majority of longitudinal studies 

examining changes in pubertal status employ large time gaps between assessments ranging 

from months to years (e.g., Mendle et al., 2010). If an adolescent experiences rapid changes 

in pubertal status over the course of weeks or months, followed by more protracted 

development the remainder of the year, this may obfuscate true prospective associations 

between puberty and agentic and social goal development.

Within- and between-level social goals were also not prospectively associated with pubertal 

status. Considering peer relationships are dynamic during adolescence, the yearlong gap 

between assessments may have contributed to the null findings between social goals and 
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changes in pubertal status (Hartl et al., 2015). Another possibility is that the IGI-CR 

assessed what youth value in interpersonal relationships and not how youth behave in 

interpersonal relationships. Salient communal-related behaviors such as peer rejection and 

social exclusion as well as agentic-related behaviors such as gaining peer status have 

been associated with cortisol levels (Kornienko et al., 2013; Stroud et al., 2009). Agentic 

and communal behaviors, rather than agentic and communal goals, may be related to 

changes in pubertal status during these developmentally salient social events through 

altering hypothalamic-pituitary-adrenal (HPA) axis activation of cortisol. Future work that 

can capture salient agentic and communal behaviors may help clarify associations between 

agentic and communal social goals and changes in pubertal status.

4.1 | Limitations

The current study should be understood within the context of certain limitations. Our 

sample only spanned early adolescence to the beginning of middle adolescence. Pubertal 

development typically begins in late childhood, thus limiting our ability to generalize 

our results to the initial period of pubertal development. Moreover, considering males 

go through puberty later than females, including measures through the end of middle 

adolescence may have led to the emergence of sex differences in the relationship 

between pubertal status and agentic goals. Although sample demographics matched those 

of the county from whence the sample was recruited, families were predominantly 

non-Hispanic Caucasian and the majority of households were middle class. Considering 

environmental factors such as social disadvantage and stress are associated with earlier 

pubertal development, future replication efforts with more diverse samples may benefit from 

recruiting younger more diverse samples than the current study. From an early age, children 

are socialized differently based on their gender to value different social behaviors through 

implicit and explicit parental practices (Mesman & Groeneveld, 2018). Thus differences in 

agency and communion may be attributable to evolution (biological sex) or socialization 

(gender identity). Our measures in early and middle adolescence only assessed biological 

sex and thus, we were unable to examine gender identity as a covariate in our models. 

Lastly, although our measures of social goals and pubertal status have been shown to have 

strong psychometric properties, both measures were reliant on self-reports. Future work may 

benefit from including observer reports of social goals considering observer reports of social 

goals can provide incremental predictive power and would attenuate concerns regarding 

reporter bias.

4.2 | Conclusions

To our knowledge, the current study was the first to formally assess suggestions of 

developmental neuroscience and evolutionary psychological models of social development 

that pubertal status is associated with the development of agentic and communal social 

goals. Support for within-person increases in pubertal status being concurrently associated 

with higher levels of agentic and communal social goals as well as support significant 

associations for between-person pubertal status and agentic goals provide initial evidence 

that puberty contributes to the development of social goals during adolescence. These 

findings highlight the importance of future work assessing the biological mechanisms, such 

as reproductive hormones, that may mediate these relationships.
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FIGURE 1. 
HLM conceptual model for prospective associations between pubertal status and social 

goals (a) and social goals and pubertal status (Panel b). Agentic/communal goals reflects 

that agentic goals and communal goals were independent variables in separate models 

prospectively predicting agentic social goals and communal social goals, respectively
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