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A B S T R A C T

For decades, scholars have examined various aspects concerning the development of intelligence. Little research,

however, has considered the potential for peers to influence intellectual ability. To investigate this possibility,

data collected on a sample of 892 adolescents and their best friends who participated in the Study of Early Child

Care and Youth Development were analyzed. Results indicate that while a large bivariate association exists in a

longitudinal model between peer and adolescent intelligence, it is reduced to non-significance after controlling

for prior levels of adolescent intelligence and other background variables. As such, and contrary to a number of

other literatures providing evidence of peer influences on developmental outcomes during adolescence, this

study does not find evidence supporting a socialization effect of peers on intellectual ability. Limitations of the

study and directions for future research are discussed.

1. Introduction

Well known is the parochial observation that “birds of a feather

flock together.” Such insight accords with evidence suggesting that

friends and mates tend to be similar across a variety of outcomes (e.g.,

Burgess, Sanderson, & Umana-Aponte, 2011). Peers, moreover, might

also exert lasting effects on developmental outcomes, even despite

strong selection effects (e.g., Borsari & Carey, 2001; Harris, 1995, 1998;

Meldrum & Hay, 2012; Reitz, Zimmermann, Hutteman, Specht, &

Neyer, 2014; Van de Bongardt, Reitz, Sandfort, & Deković, 2015; van de

Weijer & Beaver, 2017). To use the classic example of peer culture,

children of immigrants, despite hearing their native language at home,

will nonetheless acquire the language and accent of their peers (see

Harris, 1998). Beyond this, scholars have examined the effects of peers

on traits ranging from self-control (Meldrum & Hay, 2012) to criminal

behavior (Pratt et al., 2010; van de Weijer & Beaver, 2017). Con-

spicuously absent from prior research, however, are efforts to examine

whether peers have any influence on intelligence. To be sure, there is

evidence of self-selection for intelligence in relationship formation

(Boutwell, Meldrum, & Petkovsek, 2017; Plomin & Deary, 2015;

Ritchie, 2015). Yet, there is very little research directly examining

whether being friends with more intelligent peers may positively

influence one's own intelligence.

1.1. Peers and intelligence

As noted, there is compelling evidence of similarity in intelligence

between friends. Burgess et al. (2011), for example, reported that

children's IQs were significantly correlated with their current friends'

IQs at both age 8 and 16 years old in a sample of almost 7000 in-

dividuals. More recently, Boutwell et al. (2017) evaluated this topic by

analyzing intelligence levels of 810 fourth graders along with in-

telligence levels of each subject's best friend. Their results showed that

preadolescent friendship dyads are concurrently correlated on measures

of intelligence even when accounting for a number of family and de-

mographic characteristics (β=0.22). Interestingly, this association

emerged in the data across both race, and sex, subgroups.

Some of the key correlates of intelligence, such as academic

achievement, have also become increasingly of interest to researchers

in this area (Alexander, Fennessey, McDill, & D'Amico, 1979; Barnes,

Beaver, Young, & TenEyck, 2014; Bates & Gupta, 2017; Burgess et al.,

2011; Marks, 2015). Analysis of a national sample of about 10,000

American youth found that an individual's grade point average was

significantly associated with peer GPA (ß=0.41; Barnes et al., 2014;
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see also Hamm, 2000), and other research supports the contention of

socialization effects of peers on GPA (Rambaran et al., 2017; Shin &

Ryan, 2014; but see Wentzel, Barry, & Caldwell, 2004). Given the above

strands of research, a correlation seems to exist between the in-

telligence levels (and GPA) of friends. What is less clear is whether a

long-term association between peer and adolescent intelligence

emerges, once prior levels of intelligence have been taken into account.

As we discuss below, there is reason to suspect that such a relation

could exist.

1.2. Group socialization theory & reasons to anticipate peer effects on

intelligence

From a theoretical vantage point, Harris (1995) proposed a theory

of personality intended to unite key findings from multiple domains. At

the time, the prevailing assumption among many developmental

scholars was that parental influences were the essential factor in un-

derstanding the long-term development of personality (see Barbaro,

Boutwell, Barnes, & Shackelford, 2017; Harris, 1998). Yet, findings

from quantitative genetic studies repeatedly revealed a paucity of

variance attributable to shared environmental effects (Rowe, 1994;

Turkheimer, 2000). Nonetheless, those studies did reveal the im-

portance of environmental influences unique to each child within the

family (Turkheimer, 2000).

What emerged was “Group Socialization Theory” (GST; Harris,

1995), in which peer groups were proposed to represent the primary

socializing force for children over the long term. The argument was

straightforward in that it supposed “socialization” to first involve a

child's tendency to “niche pick” within their circle of peers. Ad-

ditionally, Harris (1995) considered “context specificity” to be a key

component in that children were capable of adapting to a given situa-

tion, such as adapting to a particular available niche in a peer group.

Personality traits and behavioral tendencies are then further shaped

based on the culture and behavior of the child's peers.

Largely absent from the original GST, however, was a direct dis-

cussion of intelligence. Yet, two qualities of intelligence suggest an

implicit prediction that GST could make about peers and possible ef-

fects on intellectual ability. The first aspect of intelligence concerns the

relative impact of genetic and environmental influences across the life

span. Specifically, the heritability of intelligence is modest in child-

hood, accompanied by some shared environmental effects (Plomin &

Deary, 2015). Yet, across development, heritable effects quickly in-

crease, shared environmental effects decline, and nonshared environ-

mental effects remain (Plomin & Deary, 2015). The apparent con-

tribution of nonshared environmental effects during adolescence

suggests that key variables outside the family should be investigated,

and Harris's work highlights peers as a possible candidate for study.

The second quality of intelligence that warrants mention is the

distinction between fluid and crystallized intelligence. Friends could

influence each other's crystallized intellectual abilities in particu-

lar—the use of prior knowledge and experience to solve pro-

blems—which tends to continue development longer into the life course

than fluid intellectual abilities (see Ritchie, 2015; Salthouse, 2004).

Thus, it is plausible that individuals, despite self-selecting into their

friendships based on similarity in intelligence, could nonetheless ex-

perience a socialization effect of their friends' cognitive abilities that

improves their crystallized, and perhaps to a lesser extent fluid, in-

telligence.

There seem to be at least two possible pathways through which such

socialization may occur. First, associating with more intelligent peers

could contribute to intellectual ability by exposing an adolescent to

cultural values favorable to learning and, more importantly, to the

application and use of knowledge to solve problems (i.e., crystallized

intelligence), given that more intelligent peers are more academically

inclined (e.g., Deary, Strand, Smith, & Fernandes, 2007). Indeed, prior

research has found an association between peer academic engagement

and subject's own motivation (Kindermann, 2007), even longitudinally

(Molloy, Gest, & Rulison, 2011; but see Véronneau & Dishion, 2011).

Relatedly, there is also a body of research which has argued for the

existence of school level effects on academic performance that emerge

via SES influences on student performance (Marks, 2015). The con-

tention is that higher levels of SES within a school might increase

student performance on various academic domains, and indeed there is

some empirical evidence in support of this assertion (i.e., math, lan-

guage skills, etc.) (Marks, 2015; Perry & McConney, 2010). To the ex-

tent that such effects exist, moreover, they could result in part from

individuals being exposed to peers with higher levels of intelligence,

thus creating the environmental influences we mention above. Yet, it is

worth noting that (and we return to this point later) more recent re-

views have cast doubt on this possibility, suggesting instead that these

effects are masking strong levels of self-selection (Marks, 2015).

Second, and related to the first point, having more intelligent peers

may shape one's own intelligence directly by further facilitating

knowledge acquisition. Having more intelligent peers may buttress the

efforts of teachers by providing aids when an adolescent is struggling to

understand something. Such assistance may not be as available if one

associates with less intelligent peers, who may also be struggling with

mastering the same material, and thus are not well positioned to offer

assistance with a particular subject. Overall, the first pathway suggests

a passive form of peer socialization leading to gains in crystallized in-

telligence, whereas the second pathway suggests an active form of peer

socialization.

2. The current study

The current study seeks to test an understudied yet important

question. Specifically, are longitudinal correlations between peer and

adolescent intelligence indicative of peer influences on intelligence?

While we cannot reach any strong causal conclusions with the ob-

servational data we employ, a socialization effect could be evident if

peer correlations persist once the stability of intelligence and other

background factors are taken into account. Based on prior research, we

anticipate that a substantive portion of the association between peer

and adolescent intelligence will be accounted for by prior intelligence.

Yet we also hypothesize, based on the arguments made above con-

cerning possible peer socialization effects, that a positive association

between peer and adolescent intelligence will remain, even when ac-

counting for prior intelligence and other background factors.

3. Method

3.1. Data

In order to provide an initial test of our hypothesis, we analyzed

data from the National Institute of Child Health and Human

Development's Study of Early Child Care and Youth Development

(SECCYD), which followed a sample of over 1000 U.S. families from the

birth of a child in 1991 to the time the child was 15 years old. Readers

are directed to prior discussions of the SECCYD (Boutwell et al., 2017;

NICHD Early Child Care Research Network, 2001) for additional in-

formation on its sampling design, but we will note here that, for the

current study, we utilize data up to and including the age 15 assessment

period. Permission to access and use the SECCYD data (hosted by the

Inter-University Consortium for Political and Social Research) was

granted by the lead author's institutional review board under exempt

status (IRB exemption # 082610–00).

3.2. Measures

3.2.1. Adolescent crystallized intelligence

At multiple points during the SECCYD, participants completed a

variety of tests at assessment centers, some of which gauge various
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components of intelligence. Pertinent to our focus, when study children

were 15 years old they completed three Woodcock-Johnson Psycho-

educational Battery -Revised (WJ-R; Woodcock & Johnson, 1989) tests:

picture vocabulary (PV), passage comprehension (PC), and applied

problems (AP). The standardized scores for each of the three tests ad-

ministered at age 15 were used to construct a latent variable measuring

intelligence. It should be noted that variation in the WJ-R scores largely

capture crystallized intelligence (see Ritchie, 2015), however, still re-

present variation in aspects of fluid intelligence.

3.2.2. Best friend intelligence

When study children were in the sixth grade (~ age 12), their best

friend completed a variety of inventories at an assessment center. The

identification and recruitment of the child's best friend was based on

discussion with mothers and input from the study children. For a best

friend to be included in the current study, it was required by the re-

search team that they be of similar age to the focal respondent, that

they were a same sex best friend whom the study child had known for at

least six weeks, and that the focal child reported spending time with the

friend at least once per week. Friend's level of intelligence was assessed

using the Peabody Picture Vocabulary Test III (PPVT-III; Dunn & Dunn,

1997). The PPVT-III is a vocabulary test that exists in two parallel

forms, form IIIA and IIIB. Only form IIIA, however, was used in the

SECCYD. Standardized scores were created with a mean of 100 and a

standard deviation of 15.

3.2.3. Covariates

At fifth grade, study children completed the same three WJ-R tests

described above (i.e., PV, PC, and AP) used to measure the dependent

variable at age 15. As was true for the measurement of intelligence at

age 15, the standardized scores for each of the three tests at fifth grade

were used to create a latent construct measuring crystallized in-

telligence. Controlling for prior intelligence is critical to accounting for

potential self-selection into the friendship, at least with regard to si-

milarity in intelligence, and enables us to determine if best friend in-

telligence during the sixth grade is associated with changes in in-

telligence from grade five to age 15.

In line with prior work on this topic, we also control for a range of

variables known to be correlated with child intelligence, and which

could also be associated with friendship selection. First, maternal edu-

cation when study children were one month old was measured on an

ordinal scale ranging from a low score of 1 (less than high school) to a

high score of 5 (advanced degree). Second, we control for maternal in-

telligence using standardized scores for the Peabody Picture Vocabulary

Test - Revised (PPVT-R; Dunn & Dunn, 1981), completed by mothers

when study children were three years old. Third, we control for nine

other variables. These include the child's race (non-White= 1, all

others= 0), sex (Male= 1, Female= 0), and family structure when

study children were one month old (two-parent nuclear families= 1,

all other family types= 0). We also control for the mother's age at the

birth of the focal child (in years); birth order; the child's birth weight in

grams; if the family was receiving public assistance when the child was

born (Yes= 1, No=0); maternal depression (based on scores from the

Center for Epidemiological Studies Depression Scale) when the child

was one month old; and an ordinal measure for whether the pregnancy

was planned (0=neither parents were planning, 1= one parent was

planning, 2= both parents were planning). Given the 1991 birth cohort

design of the SECCYD, age is treated as a constant.

Lastly, when the children were six months old, trained observers

recorded information about the living environment of the child via use

of the Home Observation for Measurement of the Environment (HOME;

Caldwell & Bradley, 1984). The SECCYD research team then used these

items to construct a 9-item home enrichment measure intended to assess

variation across exposure to such things as whether the child has three

or more books of his/her own and whether the mother utilizes struc-

tured play periods (as well as additional related items). Each item was

scored dichotomously (Yes= 1, No=0), and the scores were summed

to create an index ranging from zero to nine. A second indicator of

maternal stimulation was included in the analyses based on a videotaped

mother-child interaction task. The task was comprised of sessions of

15min of free play between the mother and the child, divided into two

episodes, and completed within the homes of the focal children and

parents. Trained raters scored the quality and frequency of the mother's

effort to facilitate the child's cognitive development during these ses-

sions on a scale from one to four. The descriptive statistics for each of

the variables included in the analysis, before considerations of missing

data, can be found in Table 1.

3.3. Analytic strategy

To examine whether there is any association between best friend

intelligence and adolescent intelligence after accounting for prior in-

telligence and other background factors, we estimate a series of struc-

tural equation models using manifest measures of intelligence as in-

dicators of a latent variable measured at the two waves of data

collection (i.e., fifth grade and age 15). This allows us to examine

whether change in intelligence between the two times points covaries

with best friend intelligence measured at sixth grade. In addition, we

include correlations among the error terms for the same indicators

measured at each time point to account for serial correlation in the

disturbances. Appendix A shows that the factor loadings for each in-

dicator of the latent factor of intelligence are large and that the latent

factors at each time point covary. The model fit suggests that the

measurement model for intelligence fit the data very well.

3.3.1. Attrition and missing data

The SECCYD sample consisted of 1364 cases when the study began

in 1991. Due to attrition and missing data, however, 335 cases did not

have measures of intelligence at either grade five or age 15, and an

Table 1

Descriptive Statistics.

Variable N Mean/

Proportion

SD Min Max

Child/adolescent intelligence measures

Grade 5 WJ-R Picture

Vocabulary

992 103.09 14.78 29 155

Grade 5 WJ-R Passage

Comprehension

991 105.39 12.33 29 151

Grade 5 WJ-R Applied Problems 993 109.31 13.54 37 156

Age 15 WJ-R Picture Vocabulary 889 99.93 14.77 34 158

Age 15 WJ-R Passage

Comprehension

887 107.71 15.72 44 160

Age 15 WJ-R Applied Problems 887 102.92 14.22 48 168

Best friend intelligence

Grade 6 (PPVT) 915 109.08 14.85 61 155

Covariates

Maternal Education 1363 3.08 1.18 1 5

Maternal Intelligence (PPVT-R) 1167 99.01 18.35 40 159

Male (=1) 1364 52% – – –

Non-White (=1) 1364 20% – – –

Family Structure (2-parent

nuclear =1)

1364 71% – – –

Maternal Age at Birth of Child 1364 28.11 6.63 18 46

Birth Order 1364 1.83 0.95 1 7

Birth Weight (g) 1364 3489.52 506.58 2000 5428

Public Assistance (=1) 1364 19% – – –

Maternal Depression 1363 11.36 9.02 0 53

Planned Pregnancy 1360 1.16 0.93 0 2

Home Enrichment Score 1279 6.50 1.97 0 9

Maternal Stimulation 1272 2.59 0.65 1 4

Notes: WJ-R=Woodcock Johnson-Revised, PPVT-R=Peabody Picture

Vocabulary Test Revised.
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additional 137 cases did not have all three measures of intelligence (i.e.,

grade five focal respondent intelligence, grade six peer intelligence, and

age 15 focal respondent intelligence). These 472 cases are excluded

from the analysis. The remaining 892 cases serve as the effective sample

used in the analysis. Of these adolescents, 49.5% are male, 18.4% are

non-White, 74.1% come from traditional two-parent biological house-

holds, and 16.1% live in a household that was receiving some form of

public assistance at the time they were born.

For the estimated models, we use full information maximum like-

lihood (FIML) by selecting the “mlmv” option within the sem command

in Stata 15.0 (StataCorp., 2017). The “mlmv” option in Stata 15.0 as-

sumes multivariate normality and that data are missing at random,

conditional on the observed data. For information on differences be-

tween the 892 cases analyzed and the 472 excluded cases on the vari-

ables measured at the beginning of the SECCYD, readers are referred to

Appendix B. Briefly, excluded cases scored lower on maternal educa-

tion, were slightly more likely to be male, more likely to have non-

traditional family structures, more likely to have younger mothers, had

higher birth orders, and were more likely to be receiving public assis-

tance; no statistically significant differences between included and ex-

cluded cases emerged with regard to race, birth weight, maternal de-

pression, or whether the pregnancy was planned.

3.3.2. Model fit

Several fit indices are used to evaluate model fit for the structural

equations estimated. In addition to the conventional χ2 test statistic, the

root mean squared error of approximation (RMSEA) (Steiger, 1990) is

used because it takes into account the sample size to correct for the

tendency of the χ2 to reject models with large samples. Values less than

0.05 are good and values between 0.05 and 0.08 are viewed as ac-

ceptable. The non-normed fit index (NNFI) (Bentler & Bonett, 1980)

takes into account the number of parameters in a model to adjust for the

tendency for fit indices to increase as the size of the model increases.

Values of 0.90 to 0.95 are considered acceptable and values greater

than 0.95 are considered good. The comparative fit index (CFI)

(Bentler, 1990) has the same goodness of fit criteria as the NNFI.

4. Results

A series of structural equation models estimated to test our hy-

pothesis are reported in Table 2. Model 1 indicates that, in the absence

of any covariates, a large association exists between best friend in-

telligence at sixth grade and adolescent intelligence at age 15. Speci-

fically, a one standard deviation (SD) increase in best friend intelligence

is associated with a 0.505 SD increase (p < .001) in adolescent in-

telligence approximately three years later. Turning to Model 2, which

adds each of the covariates to the model with the exception of prior

intelligence, the magnitude of the association between peer intelligence

at sixth grade and adolescent intelligence at age 15 is reduced by ap-

proximately 50%, yet it remains statistically significant (β=0.245,

p < .001). In addition, several of the covariates are associated with

adolescent intelligence at age 15: maternal education (β=0.125,

p < .001), maternal intelligence (β=0.334, p < .001), family struc-

ture (β=0.073, p < .05), birth order (β=−0.136, p < .001), and

home enrichment scores (β=0.069, p < .05).

Model 3 adds the measure of prior intelligence assessed at fifth

grade. As shown, the association between best friend intelligence at

sixth grade and adolescent intelligence at age 15 is almost entirely re-

duced to zero and is no longer statistically significant when accounting

for prior adolescent intelligence at fifth grade (β=0.039, p > .05),

which is contrary to our stated hypothesis. In contrast, and indicative of

a great degree of stability in intelligence across adolescence, the asso-

ciation between adolescent intelligence at fifth grade and at age 15 is

very large (β=0.884, p < .001). Furthermore, the standardized cov-

ariance from the measurement model of the two latent factors for in-

telligence is 0.93, indicating that roughly 86% of the variation in in-

telligence measured at age 15 is explained by the measurement taken at

fifth grade. Though the measure shows a great deal of stability, one

covariate emerged as a statistically significant (though not substantive)

predictor of adolescent intelligence in Model 3: a planned pregnancy

(β=0.043, p < .05).

5. Discussion

Decades of research have revealed clear associations between in-

dicators of intelligence and a host of outcomes (e.g., Beaver et al., 2016;

Table 2

Structural Equation Model of Intelligence at Age 15 (N=892).

Model 1 Model 2 Model 3

b SE B b SE B b SE B

Peer Intelligence Grade 6 0.392*** 0.028 0.505 0.197*** 0.027 0.245 0.031 0.019 0.039

Covariates

Maternal Education – – – 1.311*** 0.409 0.125 0.366 0.279 0.035

Maternal Intelligence – – – 0.218*** 0.025 0.334 0.013 0.018 0.021

Male – – – 0.923 0.699 0.038 1.006 0.501 0.093

Nonwhite – – – −0.757 1.038 −0.024 −0.018 0.703 −0.001

Family Structure – – – 2.036* 0.956 0.073 0.372 0.644 0.013

Maternal Age at Birth – – – 0.135 0.082 0.062 0.004 0.056 0.001

Birth Order – – – −1.85*** 0.422 −0.136 0.290 0.293 0.021

Birth Weight (g) – – – 1.357 0.690 0.056 0.173 0.469 0.007

Public Assistance – – – 0.219 1.076 0.006 −0.316 0.730 −0.009

Maternal Depression – – – 0.014 0.041 0.010 0.024 0.027 0.017

Planned Pregnancy – – – −0.266 0.399 −0.020 0.574* 0.273 0.043

Home Enrichment Score – – – 0.441* 0.203 0.069 −0.031 0.138 −0.004

Maternal Stimulation – – – −0.233 0.559 −0.012 −0.117 0.374 −0.006

Autoregressive Term

Prior intelligence Grade 5 – – – – – – 0.909*** 0.049 0.884

Model Fit

R-Squared 0.255 0.497 0.935

Chi-Squared 15 120 214

RMSEA 0.086 0.061 0.053

NNFI 0.970 0.913 0.940

CFI 0.990 0.946 0.963
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Deary et al., 2007; Deary, Weiss, & Batty, 2010; Der, Batty, & Deary,

2009; Gottfredson, 1997; Strenze, 2007). It is not surprising, then, that

numerous studies have examined the factors that contribute to the

development of intelligence (e.g., Haier, 2016; Plomin & Deary, 2015).

The current study sought to contribute to this body of research by

providing a theoretical rationale for and initial test of the potential

influence of peers on intelligence during adolescence, which heretofore

is a topic that has been largely neglected.

Overall, the results of our exploratory analysis do not support the

hypothesis that having a more intelligent best friend influences one's

own intelligence during adolescence. To be clear, while a large bi-

variate association was found, once prior intelligence and the other

background factors were controlled, the observed association between

best friend intelligence and later adolescent intelligence was reduced to

a small association that was not statistically significant (β=0.039,

p > .05). Thus, our findings provide evidence indicating that the cor-

relation between peer and adolescent intelligence found in prior work

(see Boutwell et al., 2017; Burgess et al., 2011) is likely to be the

product of adolescents becoming friends with others who are similar to

themselves on intellectual ability as opposed to peer effects on in-

telligence.

Further, the very large association between intelligence in early

adolescence and in middle adolescence found in this study (β=0.884,

p < .001) is indicative of the high degree of relative stability during

this period noted by other researchers (see Plomin & Deary, 2015). It is

also instructive to point out that our findings parallel those from an-

other socialization-focused research area: the association between

average school SES (i.e., average SES of students in a school) and stu-

dent achievement. As mentioned earlier in our review of the literature,

while some work has found an association between school SES and

student achievement, other researchers have demonstrated that the

association might also be artefactual once controls are added for vari-

ables, such as prior performance—a finding which dovetails closely

with our own suggesting limited causal influences stemming from the

social environment (e.g., Alexander et al., 1979; Marks, 2015).

6. Limitations and future research

Despite the strengths of our analysis, future research will be helpful

in assessing the replicability of our results in other samples and with

participants of other ages. In addition, we see three key limitations of

the current study arising from a reliance on secondary data which may

have limited our ability to detect peer influence effects, assuming any

are there to be found. First, the measure of peer intelligence (i.e., PPVT

scores) available in the data was different from the measure of ado-

lescent intelligence (i.e., WJ-R scores). Greater parity in the measures of

peer and adolescent intelligence may provide stronger evidence sug-

gestive of a socialization effect. Second, the time lag between the

measurement of peer intelligence and later adolescent intelligence was

approximately three years. With no information available on whether

the friendships in the sixth grade were maintained up to age 15, it is

possible that a portion of the friendships under consideration might

have dissolved well before study children reached the age of 15, which

may attenuate any socialization effect.

Third, future research should include more than one peer in the

analysis. While it seems reasonable to assume that a best friend may

have the greatest potential influence on intelligence, as has been sug-

gested for other outcomes (e.g., delinquency; Weerman & Smeenk,

2005), it will be important to understand if additional peers, or even the

average cognitive ability of a friendship network, may impact one's own

capabilities (see also Bates & Gupta, 2017). As an additional con-

sideration, future research seeking to differentiate between selection

and influence effects within friendship networks would benefit from the

use of stochastic actor-based modeling techniques (e.g., Gallupe,

McLevey, & Brown, 2018; Weerman, 2011).

With the above caveats in mind, we view this exploratory study as

an interesting indication that peers may have limited influence on one's

intellectual capabilities during adolescence, which stands in contrast to

findings from other disciplines indicating that peers influence a variety

of developmental outcomes (Borsari & Carey, 2001; Harris, 1995, 1998;

Meldrum & Hay, 2012; Reitz et al., 2014; Van de Bongardt et al., 2015;

van de Weijer & Beaver, 2017). Yet, given the paucity of research in-

vestigating the potential influence of peers on intelligence, combined

with our observations pointing to ways in which future research can

work to overcome the limitations of this exploratory study, we believe

research on the etiology and development of intelligence could benefit

by extending its gaze beyond the effects of genes, the rearing en-

vironment, and formal education, and focusing too on the potential role

of peers.
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Appendix A. Measurement model for IQ

IQ grade 5 IQ age 15

Factor loadings

Picture vocabulary 0.764 0.779

Passage comprehension 0.825 0.897

Applied problems 0.724 0.741

Variance/covariance matrix

IQ Grade 5 124.513 –

IQ Age 15 120.069 131.821

Model fit

Chi-Squared 19

RMSEA 0.058

NNFI 0.987

CFI 0.996
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Appendix B. Difference of means or proportions for analytic sample (n=892) and excluded cases (n=472) for variables measured at

start of the Study of Early Child Care and Youth Development

Variables Analytic sample Excluded cases Difference 2 tailed p-value

Maternal education 3.190 2.883 0.307 0.000

Male 0.495 0.557 −0.061 0.030

Nonwhite 0.184 0.216 −0.031 0.168

Family structure 0.741 0.648 0.092 0.000

Maternal age at birth 28.635 27.116 1.519 0.000

Birth order 1.785 1.921 −0.135 0.011

Birth weight (kg) 3.498 3.472 0.026 0.363

Public assistance 0.161 0.239 −0.077 0.000

Maternal depression 11.087 11.884 −0.797 0.120

Planned pregnancy 1.193 1.106 0.086 0.101
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