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Abstract Social capital is a central concept in social science research, and it is measured

in diverse ways. Few measurement approaches take the network structure of complex

institutional settings into account. In this study, using data from a large-scale school-based

randomized field trial, we develop several factor analytic models to test the validity and

reliability of a new survey battery capturing multiple dimensions of social capital in such

settings. We demonstrate that it is important to account for institutional and network

structure in social capital measures, and we show how social capital can be operationalized

as the shared variance between different relational characteristics in complex settings with

multiple subnetworks.
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1 Introduction

Social capital is a central concept in social science and education research. Numerous

scholars have worked to explain the variation in social capital across and within schools

and other institutional contexts, and to understanding its consequences for child devel-

opment and learning (Bronfenbrenner 2002; Bryk and Schneider 2002; Carbonaro 1998;

Coleman 1990a, b). Less attention has been given to the measurement of social capital, and

there is no consensus in the field about what constitutes a valid, reliable measure within

schools (Woolcock 1998; Morrow 1999; Burt 2000).
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We raise a concern about many of the existing measurement strategies: as is the case

with many institutional settings, schools are complex contexts encompassing multiple

subnetworks (for example between teachers and parents, parents of different children, or

even between parents and their children). Relations in all of these subnetworks are

theoretically important to child outcomes, and all part of the social capital of the school.

But educational studies of social capital generally focus on one of these subnetworks,

often measured with a single survey item, rather than integrating them and examining the

social capital in the school as a whole (Bryk and Schneider 2002; Carbonaro 1998;

Coleman 1990a, b; Offer and Schneider 2007). School communities also have a nested

structure, meaning that several smaller groups, of classrooms, make up the larger

network.

In this paper, we examine how best to aggregate data on multiple relationships and

relational characteristics within schools. We develop and validate a theoretically consistent

measure of social capital that incorporates the characteristics of multiple subnetworks as

well as the nested structure of a school community. Though we focus on the school

context, we believe this approach is applicable to other complex institutional settings,

especially those with a hierarchical or nested structure and members with different rela-

tional roles.

In the analysis that follows, we present evidence that supports the adoption of a measure

of social capital that captures the dimensions of social capital often defined in the

education literature (trust, shared expectations, and intergenerational closure) and the re-

lations between all adults in the school network (parents, teachers, and school staff). Our

analysis supports operationalizing social capital as the shared variance between items

measuring different relational characteristics among different network members.

Our discussion proceeds in five parts. First, we review existing approaches to the

measurement of social capital. Second, we present an alternative measurement strategy in

which we take advantage of the common variance in individual parent survey items de-

signed to assess multiple social relations and measure the social capital of a school. Third,

we use data from two separate cohorts of a large-scale study of social capital in schools to

evaluate this new measure’s construct validity, or the degree to which the survey instru-

ments measure a single, underlying construct. Fourth, we evaluate the measure’s predictive

validity, or the degree to which it predicts exogenous outcomes in theoretically consistent

ways. Finally, we present a set of recommendations to education researchers and other

scholars interested in social capital and discuss ways in which the measure we offer might

be adapted to meet the needs of specific studies.

1.1 Social Capital and Its Measurement

1.1.1 Competing Conceptualizations

All measures of social capital are designed to capture some aspect of social relations but

specific conceptualizations and operationalizations vary considerably. In the education

literature, social capital is often defined as a network-level resource made up of a com-

bination of trust, shared expectations, and, in schools or where children are concerned,

intergenerational closure (Bronfenbrenner 2002). Rather than enter theoretical debates

about the theoretical importance of such relational characteristics, we rely on this widely

used conceptualization to develop and validate an empirical approach that integrates re-

lational characteristics across multiple subnetworks. There are two other influential schools
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of thought, one that defines social capital by its function and one that treats social capital as

an individual resource. We will discuss these varying theoretical approaches briefly. But

we also argue that our main contribution—accounting for network structure within insti-

tutional settings when measuring social capital—can be applied across conceptions of

social capital.

First, we depart somewhat from scholars who follow Coleman (1990a, b), defining

social capital by its function. For Coleman social capital is ‘‘a variety of different entities

having two characteristics in common: they all consist of some aspect of social structure

and they all facilitate certain actions of individuals who are within the structure’’ (Coleman

1990a, b, p. 302). Researchers from the Coleman school of thought measure social capital

with instruments capturing community participation and engagement, such as youth par-

ticipation in extracurricular activities (White and Gager 2007) or beyond the education

literature, measures such as civic associational membership (Putnam 2000). While par-

ticipation and membership are useful proxies, they are also endogenous to social capital

and therefore problematic in the sense that while participation is likely to engender social

capital, individuals with greater access to social capital are also more likely to participate

in activities for a variety of reasons. Because we intend our measure to be used in causal

studies, we focus on relationships rather than participation or membership. We present a

measurement strategy that captures relational characteristics, rather than consequences of

social capital. However, the lessons we learn from this analysis about accounting for

network structure could also be applied in studies that measure social capital with mem-

bership- or participation-based instruments.

The other way in which our conceptualization of social capital differs from that of

other notable scholarship is that our conception is collective; we focus on the charac-

teristics of social relations within a network, and treat social capital as a property of the

community. In this way, we differ from individual-based conceptualizations (e.g. Lin and

Erickson 2008). Scholars who take the individual approach view social capital as the

resources an individual can access through social ties (see also Flap 2004; Erickson

1996; Lin 2001). Such conceptualizations of social capital focus on an individual’s

personal network, rather than the social capital of an institutional group or community,

like a school. Approaches to measurement often rely on position or name generators in

which a subject is prompted to describe his or her personal network. One advantage of

this approach is that measurement is precise and consistent across studies. In contrast,

studies of the collective conceptualization of social capital focus on different relational

characteristics and different relationships within schools. Similarly, our treatment differs

from Portes (1998) and other scholars who focus on relational characteristics like trust,

but still see social capital as an individual property, manifest as an individual’s psy-

chological feeling of general connectedness and trust towards others (e.g. Horvat et al.

2003; Johnston and Soroka 2001).

Instead, we follow scholars like Sampson et al. (1999) treating social capital as a

collective property that operates for children through personal and organizational networks

(see also Gamoran et al. 2012). Trust and shared expectations are reciprocated and

transformed from individual feelings to a community resource when parents are part of a

network in which they know one another and expect norms to be enforced.

Our aim is to offer a strategy for valid, reliable measurement of collective social capital

within school communities. To that end, we examine how best to aggregate data on

different characteristics or relationships within a school, taking the network structure into

account.
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1.1.2 The Dimensions of Social Capital

Though it is not our primary purpose, our method has the added benefit of allowing

scholars to examine and compare the contributions of various relational characteristics. We

integrate questionnaire items on trust, closure, and norms of reciprocity. Many other

studies focus on these dimensions of social capital, but most research on social capital and

education works with a single dimension, often captured by a single survey item. Bryk and

Schneider (2002) measure the trust that exists among relationships in a specific network,

finding that increased trust promotes child development via greater potential for sharing

both information and norms. Tsuzuki (2005) develops the validity of the trust dimension

further by asserting that members of a network characterized by high levels of trust are

more likely to rely on one another and to engage in actions that rely on the actions of

others.

Another single-dimension measure of social capital that appears in the education lit-

erature is intergenerational closure, occurring when parents form relationships with the

parents of their children’s friends (Carbonaro 1998; Coleman 1988, 1990a, b). To the

extent that a network has high intergenerational closure, it is more likely that norms will be

shared and shared expectations enforced (Morgan and Sorensen 1999). Offer and Sch-

neider (2007) found that children play a mediating role in generating social capital in that

children’s connections with one another mediate the development of intergenerational

closure; their connections enable their parents to meet. It is less common in the education

literature to find measures of shared expectations, which are also an important theoretical

dimension of collective social capital (Coleman 1988; Kao 2004).

1.1.3 A Latent Construct Approach

Support for measuring social capital with single items or dimensions is rooted in an

argument for focusing on network mechanisms that might facilitate the formation of social

capital, instead of ‘‘metaphors’’ of social capital that are loosely tied to ‘‘distant empirical

indicators’’ (Burt 1997, 2000). Given that one of the few points of agreement in the

measurement of social capital is that the overarching social structure is a form of capital

that connects individuals to opportunities to better meet their needs and goals, Burt calls

for a stronger analysis on the specific mechanism of the connectedness (Burt 2000). We

support this effort to examine multiple relational characteristics, but also see a need for the

disparate relational characteristics in the literature to be put into dialogue with one another.

In this way, we agree with Morrow (1999) who supports Burt’s framework, but with one

caveat. Morrow argues that we should focus on a set of several processes or characteristics

that contribute to the formation of one, more holistic measure of social capital. Such

characteristics include the features of social life—networks, norms, and trust—that enable

individuals to more effectively pursue both their individual and shared goals (Putnam

1995). Similarly, Woolcock (1998) proposes the measurement of multiple dimensions of

social capital. The framework we propose is flexible in that it allows scholars to assess the

relative contributions of different dimensions as well as the shared variance between them

using a latent construct approach.

A few others outside of the education literature have used a latent construct approach to

combine and capture the shared variance between the components of social capital. Paxton

(1999) measures social capital based on a latent construct of the strength of community

engagement to argue against the general decline in social capital thesis. Kay and Wallace
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(2009) also put forth a latent construct for measuring social capital in terms of mentoring

relationships.1

As this literature makes clear, there are theoretical and scientific advantages to both

approaches, examining each component separately, and measuring a latent trait that cap-

tures the shared variance between them. We ask whether scholars can do both, by using a

survey battery that captures multiple components of social capital, and constructing a

single measure from the battery.

However, no matter which facets of social capital scholars see as most important, the

structure of complex institutional settings, like schools, is likely to be an important con-

sideration when aggregating data. All of the measures we have discussed, whether they

involve single or multiple dimensions of social capital, focus on the relationships in single

subnetworks within institutional settings or communities. In complex institutional contexts,

like schools, such a restriction is problematic. For example, studies may focus on the

relationships between families and school personnel, between different families, or even

between parents and children. All of these subnetworks are important, and together they

hold the social capital of the school community, which might influence the development of

the children in it. To our knowledge, we are the first to systematically account for multiple

relevant subnetworks as well as the nested structure of a school in a latent construct

measure. In the next section, we discuss how we build this measure, using unique survey

data from parents in elementary schools.

2 Data and Method

A theoretically guided measure of social capital within schools should capture relational

characteristics within multiple subnetworks—parent–parent, parent–teacher, and parent–

staff. Here we integrate trust, shared expectations, and intergenerational closure, following

much of the literature in education, but the empirical approach we propose could be

applied to other relational characteristics. We develop and test our measurement model

drawing on survey data from two successive cohorts (2008–2009 and 2009–2010) of first

graders and their families participating in an experimental study of the effect of social

capital on child and family outcomes.2 The 5-year Children, Families and Schools Project

tested the effects of Families and Schools Together (FAST), an after-school program

designed to build relationships of trust between parents and parents and school personnel.

Fifty-two schools (26 in San Antonio, Texas and 26 in Phoenix, Arizona) with high

concentrations of low-income and Hispanic families volunteered to participate in the study

and agreed to randomization. Families of children in schools randomized to the treatment

participated in FAST while those assigned to the control group carried out business as

usual (Gamoran et al. 2012).

1 Another way social capital scholars have moved beyond the single-item approach is by employing name
or position generators (Van Der Gaag and Snijders 2004, 2005). These generators have many advantages;
however, they focus attention on the individual and do not account for different subnetworks within complex
settings. Position generators, which rely on occupational prestige, can be less useful in studies of schools or
other institutional settings in which the occupations of many members are a relative constant (i.e. teachers),
and members like parents may not know one another’s occupations.
2 Participants were administered written surveys in their native language. Parents completed pre-treatment
surveys in person at the time of consent. The follow-up questionnaires were distributed by mail. Non-
respondents after repeated reminders were surveyed over the phone. The response rate was 70 % for post-
treatment parent surveys.
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Table 1 lists the survey items used in our analysis. The parent surveys that generate our

data ask about many characteristics of parent–parent, parent–teacher, and parent–staff

relationships. We arrange survey items so that each corresponds with one of three sub-

networks: relations between parents and other parents, between the classroom teacher and

parents, and between the school staff members in general and parents, and three

theoretically determined dimensions: trust, shared expectations, and intergenerational

closure. Table 1 lists the survey items and categorizes them according to the subnetwork

and dimension of social capital each item is designed to measure. For example, survey

question 8a asks parents how much other parents in the school help them with tasks such as

babysitting. This question is designed to measure trust between parents. Question 5e asks

parents whether they believe the classroom teacher tells them the truth about their child.

Table 1 Questions used in models of social capital

Question Subnetwork Dimension

Q8a) How much do other parents at this school help
you with babysitting, shopping, etc.?

Q9a) How much do you help other parents at this
school with babysitting, shopping, etc.?

Parent–parent Trust

Q8b) How much do other parents at this school
listen to you about your problems?

Q9b) How much do you listen to other parents at
this school about their problems?

Q8c) How much do other parents at this school
invite you to social activities such as meals and
parties?

Q9c) How much do you invite other parents at this
school to social activities such as meals and
parties?

Parent–parent Trust and intergenerational closure

Q10) How much do other parents at this school
share your expectations?

Parent–parent Shared expectations

Q11) How many parents of your child’s friends at
this school do you know?

Parent–parent Intergenerational closure

Q5a) This teacher treats me with respect.
Q5b) I feel comfortable talking to this teacher.
Q5c) The teacher and I get along.
Q5d) The teacher is fair to my child.
Q5e) The teacher tells me the truth about my child.
Q5f) I feel the teacher and I are partners.
Q5g) This is a good teacher.
Q5h) The teacher wants my child to do well in
school.

Parent–teacher Trust and shared expectations

Q6a) How much do you trust the school staff to do
what is best for your child?

Q6b) How much do you feel respected by staff at
this school?

Q6c) How much do you feel that the school staff
works to build trusting relationships with parents?

Q7) How many of the school staff would you feel
comfortable approaching if you had a question
about your child?

Parent–staff Trust

Q6d) How much does the school staff share your
expectations for your child?

Parent–staff Shared expectations
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This item measures trust, but between the parent and teacher. Some items could be in-

terpreted as tapping into multiple aspects of social capital (e.g. item 9c, which asks about

social interaction with other parents could capture trust and intergenerational closure). We

acknowledge this fact, and in the results that follow, we assess the degree to which such

items load with the dimensions we propose.

A theoretically preferable measure of the social capital in a child’s school network

would capture relationships between different important adults. But whether it is em-

pirically advisable to combine dimensions and relationships into a single measure, and how

best to do that, are open questions. To address them we use data from the first year cohort

of study participants and build a measurement model using factor analytic techniques. We

examine whether each subnetwork and each dimension ought to be measured together or

separately. We then test the resulting model with data from participants in our second year

cohort.

Any measurement model requires that we impose structure on our data. Aggregate

scales, used by many of our predecessors, may be adequate in many methodological

endeavors. But our measurement target makes factor analysis a more attractive approach. If

we were to aggregate responses, we might blindly combine concepts that turn out to be

weakly related to one another. Factor analysis provides valuable clues about our con-

ceptualization and measurement in cases where the data do not conform to expectations.

Also, the items in this battery have different response scales; aggregating seven-point

scales with four-point scales may be misleading or rest on assumptions about the data that

are unwarranted. The particular factor analytic method we use tackles questions with

different numbers of categories by placing them on a common metric.3

We examine whether the data are empirically consistent with our theoretical model by

testing (a) whether the data are better reduced when we separate various subnetworks,

(b) whether it is statistically meaningful to control for the influence of teacher or classroom

clustering, (c) whether the data are better reduced by separating various dimensions of

social capital, (d) whether the construct validity of the resulting model is robust to esti-

mation with data from a separate cohort of study participants, and (e) whether our resulting

measure reliably predicts other outcomes in a way that is consistent with theory and prior

research about social capital.

2.1 The Measurement Model and Construct Validity

To assess whether a single, valid, and reliable measure of social capital can be extracted

from a theoretically comprehensive set of parent survey items, we proceed through a series

of models. We begin with a simple, single-factor model, Model 1, in which all items are

forced to load onto a single underlying construct. We then progressively account for

properties of the school network: classroom clustering, subnetworks, and dimensions of

social capital. Each model is estimated with data from two separate cohorts of study

participants, which underscores the reliability of our results.

We use our naı̈ve single-factor model (Model 1) as a reference for comparison with the

other models that explicitly incorporate the network structure. Table 2 displays the fit

statistics for models specified to take network structure into account. The first three rows of

the table contain Model 1 fit statistics for cohort 1 data, cohort 2 data, and both cohorts

combined. We report three fit statistics: the Comparitive Fit Index (CFI), the Tucker Lewis

3 The Weighted Least Squares, Means and Variance Adjusted estimator in M-PLUS aids in this effort by
placing the variables on a common underlying distribution with category thresholds as placeholders.
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Index (TLI), which show how much of the covariance matrix is accounted for by the

model, and the Root Mean Square Error of Approximation (RMSEA), which captures the

difference between the observed and predicted covariances for each model. Ideally, the

CFI and TLI will be above 0.95 in a good fitting model, and the RMSEA will be below

0.05. It is important to assess the fit of factor analytic models with several fit statistics to

avoid ‘‘cherry picking’’ desirable results. All of the findings discussed below are robust

across all three fit statistics.

The fit for the naı̈ve single-factor model (Model 1) is weak no matter the data used to

estimate it. None of the fit statistics meets conventional standards in any cohort. Therefore,

we find it unadvisable to simply combine all of our items with a single factor. This naı̈ve

model does not take the complex network structure of a school into account. So we begin

by examining whether doing so improves the fit of the measurement model.

Model 2 accounts for the nested classroom structure of schools. Children and their

families are clustered into classrooms with their own teachers. The teacher is therefore a

centerpiece in classroom social network, but the nature and quality of social ties may vary

in ways that may analytically overemphasize teacher’s role. That is, between classrooms

the quality and activity of the teacher, or a few parents, will influence a classroom’s overall

level of trust, shared expectations, and intergenerational closure in a way that is not

representative of overall community (school) norms.4 Accounting for the hierarchical

structure of school data has, as Konstantopoulos and Borman explain, ‘‘in several respects,

brought about a revolution in the analysis of school effects.’’ (2011, 104). However, this

insight has not been extended to the measurement of social capital. In Model 2, we hold

variance between teachers (classrooms) constant, where social capital is measured as if a

teacher (classroom) with identical attributes were constructed for each parent, holding

Table 2 Subnetwork models: comparisons of model fit using TLI (Tucker Lewis Index), CFI (Comparative
Fit Index), and RMSEA (Root Mean Square Error of Approximation)

Model Cohort CFI TLI RMSEA

Model 1—naı̈ve single-factor model 1 0.893 0.793 0.211

2 0.838 0.82 0.201

Combined 0.829 0.81 0.205

Model 2—Model 1 ? ‘‘within’’ classroom 1 0.822 0.814 0.111

2 0.848 0.842 0.106

Combined 0.838 0.832 0.11

Model 3—factor of factors (subnetworks separated) 1 0.984 0.981 0.063

2 0.988 0.986 0.056

Combined 0.986 0.984 0.059

Model 4—Model 3 ? ‘‘within’’ classroom 1 0.991 0.99 0.027

2 0.994 0.994 0.023

Combined 0.992 0.991 0.027

4 Whether or not teacher/classroom clustering is modeled when measuring social capital is also a theoretical
question that must be answered based on the goals of an individual study. Because our aim is to capture
whole-school social capital, variation between classrooms, which depends heavily on the quality and
practices of the teachers themselves, is not of interest. However, if an investigator is interested in teacher
effects, rather than school effects, the between-teacher variation would be essential. Therefore, researchers
interested in teacher effects should not take steps to focus on within classroom variation, as we do in Models
2 and 4.
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classroom characteristics constant. Model 2 is a minor improvement upon Model 1; the

CFI and TLI both increase and the RMSEA decreases, but not enough to meet conventional

standards of model fit.

But nesting of individuals within classrooms is not the only important aspect of a

school’s network structure. As we have discussed, members of the network can also be

organized into separate subnetworks. We model that structural element in Model 3, in

which we account for the three subnetworks in the community—between parents and the

classroom teacher, parents and staff, and parents and other parents. Naı̈vely combining all

of the items is not advisable. But can a single measure be reliably extracted from items

characterizing the subnetworks? In Model 3, separate factors (Parent–Staff, Parent–Tea-

cher, and Parent–Parent) are estimated and allowed to associate with one another, pro-

ducing a single, global ‘‘factor of factors’’ score, a measure of the overall social capital in

the school.

Model 3 shows remarkable improvement over the naı̈ve single-factor model fit. The CFI

and TLI are both excellent across data cohorts, and the RMSEA is reduced enough to

indicate reasonable approximate model fit. In a school, this empirical conclusion has

important theoretical meaning—though we may want to think about the school as a single

community, the relations between various community members do not follow a common

structure. Across the schools in this study, the relationships between parents do not map as

well with the relationships between parents and school personnel. A school is a complex

institutional setting, and it appears that modeling the network structure is paramount to

extracting a measure of social capital.

Next, in Model 4, we reintroduce the nested structure of the data, and examine whether

a model that accounts for both nesting within classrooms and the three subnetworks is an

improvement. Indeed it is. Model 4 provides a superior description of the data. By any of

the three fit statistics we examine, the model fit is excellent. Across cohorts, all fit statistics

show that this model best reduces our data. Educational researchers across disciplines have

turned to hierarchical modeling to appropriately account for the structure of school

communities, and here we show that measurement models in schools can be improved by

doing the same, accounting for the nested structure and the various subnetworks within the

school.

We are primarily interested in the results in Table 2, the extent to which modeling

network structure can improve the fit of a social capital measurement model. However, we

recognize that readers may be interested in whether it is empirically appropriate to com-

bine the dimensions of social capital (trust, shared expectations, and intergenerational

closure). The results presented in Table 2 show that accounting for network structure is

important. We see the decision about whether to combine or separate dimensions as

primarily theoretical in nature. As we explained in the introductory sections of the paper,

conceptualizations of social capital vary widely. Some researchers may find it theoretically

preferable to combine dimensions of social capital and to conceptualize social capital as

their shared variance, and others may find it preferable to examine dimensions like trust

and closure individually, given the goals of their research.

So, though we remain agnostic about whether it is theoretically desirable to combine

multiple facets of social cohesion, for scholars whose theoretical approach demands a

single, latent social capital construct, we examine whether individual facets of social

capital do, in fact, load together. Additionally, from an empirical standpoint, aggregating

survey items can eliminate a great deal of measurement error, often revealing a latent trait

with superior explanatory power.
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Table 3 presents the results from a progression of factor analytic models accounting for

the dimensionality of social capital in our survey battery. We again report Model 1, the

naı̈ve single-factor model as a benchmark against which to evaluate the other models.

Model 5 separates trust, intergenerational closure, and shared expectations, with very little

improvement to any fit statistics over Model 1. Model 6 does the same, though we allow

two items, 8c and 9c, which we discussed earlier as capturing both trust and closure, to

load onto both dimensions. Taking this step offers a minor improvement [constrain im-

provement on Model 5: v-sq (81.4, 3df)], but the improvement is insufficient to accept the

measurement model. Model 7 shows the results of a model separating the dimensions and

accounting for the hierarchical (nested) structure of the data. As with the other models in

Table 3, no fit statistic reaches conventional thresholds for goodness of fit.

Overall, the results presented in Table 3 show that the dimensions do load together well,

and they are related to a single, underlying construct. Modeling the dimensions of social

capital separately provides very minor improvements to fit (as compared with the naı̈ve

single-factor model). The empirical results match the prevailing collective theory in this

case—social capital can be treated as the overall social cohesion of the community, and

items measuring all three dimensions: trust, shared expectations, and intergenerational

closure—are important, valid indicators of the underlying social capital in the school.

Therefore, depending on the theoretical goals of the study, researchers can examine di-

mensions like trust individually, or assess the contributions of a single latent social capital

trait. Both strategies are empirically appropriate, but a ‘‘factor of factors’’ approach is

unnecessary when it comes to the dimensions of social capital. Again, the results are

reliable across cohorts.5

Table 4 displays the factor loadings for all items for Model 4, the model with the

superior fit which accounts for the subnetworks and nested structure of the data. Here, we

validate our results using a split sample approach; our two cohorts are independently

Table 3 Dimension models: comparisons of model fit using TLI (Tucker Lewis Index), CFI (Comparative
Fit Index), and RMSEA (Root Mean Square Error of Approximation)

Model Cohort CFI TLI RMSEA

Model 1—Naı̈ve single-factor model 1 0.893 0.793 0.211

2 0.838 0.82 0.201

Combined 0.829 0.81 0.205

Model 5—factor of factors (dimensions separated) 1 0.831 0.811 0.202

2 0.864 0.848 0.185

Combined 0.85 0.832 0.192

Model 6—Model 5, 8c and 9c allowed to load on IGC 1 0.839 0.817 0.198

2 0.872 0.854 0.181

Combined 0.858 0.838 0.189

Model 7—Model 6 ? ‘‘within’’ classroom 1 0.901 0.894 0.089

2 0.925 0.92 0.08

Combined 0.912 0.906 0.806

5 We have an insufficient number of questionnaire items to estimate a nine-factor model in which sub-
networks and dimensions are separated. We highlight this as an avenue for future research. However, we
reiterate that the analyses reported here show clearly that modeling the dimensions of social capital
separately provides trivial improvements in fit.
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sampled and unrelated. The model is first estimated with data from Cohort 1. We then

conduct a confirmatory factor analysis using data from Cohort 2, in which loadings are

constrained to those from the Cohort 1 level. Third, we conduct a second exploratory factor

analysis with data from Cohort 2, and finally, we estimate a model with the combined data.

The results for all specifications are remarkably similar. As with previous models, our

conclusions hold whether we look at Cohort 1, Cohort 2, or the combined sample. Because

these two cohorts are separate random draws from the population, Table 4 demonstrates

that our results are consistent beyond the original data on which the models were

estimated.

By examining the fit of the models in Tables 2, 3 and 4, we show that the model

accounting for subnetworks and clustering is superior. These results should encourage

researchers to model the structure of the social networks within complex institutional

Table 4 Model 4 estimated with data from separate cohorts

Cohort 1 Cohort 2
(constrained)

Cohort 2
(unconstrained)

Combined

Parent–parent

Q8a 1.32 / 1.51 1.38

Q8b 1.823 / 1.894 1.88

Q8c 1.691 / 1.665 1.667

Q9a 1.416 / 1.491 1.442

Q9b 1.839 / 1.685 1.796

Q9c 1.66 / 1.621 1.662

Q10 0.994 / 0.865 0.89

Q11 1.018 / 0.992 0.698

Parent–teacher

Q5a 2.506 / 2.255 2.279

Q5b 2.688 / 2.475 2.478

Q5c 1.986 / 2.215 2.093

Q5d 2.378 / 2.5 2.448

Q5e 2.366 / 2.646 2.473

Q5f 1.291 / 1.518 1.421

Q5g 3.076 / 3.382 3.262

Q5h 2.565 / 2.586 2.527

Parent–staff

Q6a 1.586 / 1.843 1.754

Q6b 1.87 / 1.997 1.981

Q6c 2.378 / 2.042 2.16

Q6d 1.9 / 1.547 1.663

Q7 0.881 / 0.916 0.781

PP $ PT 0.143 / 0.158 0.155

PS $ PT 0.436 / 0.547 0.494

PS $ PP 0.238 / 0.266 0.245

RMSEA 0.022 0.024 0.021 0.023

CFI 0.994 0.993 0.994 0.994

TLI 0.994 0.993 0.995 0.993
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settings like schools, accounting for any subnetworks and clustering that may exist. In an

elementary school, this means modeling relations between network members with different

roles (parents, teachers, and staff) as well as the nested classroom structure of the data.

We offer this result with one caveat. It is important to note the three subnetworks’

correlations are not uniform. Making the leap to a common concept requires that we accept

the weights each subnetwork gives to an overall measure of social capital. In our case, this

means assigning more influence to the parent–teacher and parent–staff questions. There-

fore, though it is empirically possible to extract a grand measure of social capital that fits

the data well, researchers should consider also examining the behavior of each subnetwork

factor separately to avoid overemphasizing the influence of parent–teacher and parent–staff

relationships.

2.2 Predictive Validity

We conclude with simple tests of predictive validity. Here we examine whether our

measures of social capital relate to other constructs in theoretically consistent ways. We

evaluate the strength of the measures examined in the previous section by assessing the

relationship between the social capital measures and variables that are not included in the

measure but have a known association with social capital: child behavior and adult mental

health, regressing each variable on the measures of social capital we have discussed.

If our measures of social capital correctly predict improvements in parental depression

and student behavior, we see them as having strong predictive validity. We note here that

we are not testing whether social capital in the school community causes child behavioral

or parental mental health outcomes. Rather, given that previous research asserts that social

capital is correlated with both of these outcomes, we look to see whether our proposed

measures behave in expected ways.

We first assess the predictive validity of our measures of social capital using two

indicators of child behavior: teacher reported negative and positive behavior in the

classroom for each student. Social capital in a school is theoretically correlated with the

behavior of the children because stronger adult social relations situate the children in a

context where behavioral norms are enforced, support and communication are stronger,

and stressors are decreased. Previous empirical studies have demonstrated this association

(e.g. Parcel and Dufur 2001; Gamoran et al. 2012). We measure both negative and positive

behavior with items from the ‘‘Strengths and Difficulties Questionnaire’’ (SDQ) (Goodman

1997). Positive behavior is measured with an additive scale of the teacher-assessed positive

behaviors from the SDQ, and negative behavior is measured with an additive index of the

negative behaviors from the questionnaire.6

As an additional check of the robustness of our findings, we examine the association

between our measures of social capital and parent mental health. Previous research sug-

gests a negative association between social capital at the individual level and depression

(De Silva et al. 2005, 2007). At the community level, social connections and social capital

within neighborhoods are associated with improved mental health outcomes for residents

(Ziersch et al. 2005). More and stronger social ties within a parent’s community also

reliably decrease levels of depression, and for parents of young children, the school can be

an important center of social interaction and interpersonal relationships (e.g. Warren et al.

6 There are 25 items in the SDQ. Items ask the teacher to assess several negative and positive child
characteristics such as ‘‘shares readily’’ and ‘‘often looses temper.’’ The full battery is available in Goodman
(1997).
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2009), and thus the social capital that matters for mental health. Especially for parents who

experience significant stressors, friendships with other parents can be an important pro-

tective mental health factor (Thompson and Ensminger 1989). It stands to reason, given the

importance of social interaction to mental health and the higher levels of social support and

information sharing about resources within high social capital communities, that parents in

school communities with high social capital will be less vulnerable to depression.7

We conduct this test with twelve candidate measures: factor scores extracted from each

of the models presented in the previous construct validity section, and separate factors for

each of the three subnetworks (parent–parent, parent–teacher, and parent–staff) and each of

the three dimensions (trust, shared expectations, and intergenerational closure).8 We begin

with separate measures of the subnetwork social capital (parent–parent, parent–staff, and

parent–teacher). Table 5 presents the coefficients from a series of models in which we

regress the dependent variables (positive behavior, negative behavior, and parent depres-

sion) on the models accounting for the network structure. Figure 1 displays the results

visually. Each separate subnetwork measure is associated with the outcomes in the ex-

pected direction, and all coefficients reach conventional levels of statistical significance.

We then proceed to examine three measures of the overall social capital in the school

community: the naı̈ve factor for comparison sake, which simply combines all items (Model

1), the naı̈ve model that accounts for the hierarchical data structure (Model 2), the global

‘‘factor of factors’’ measure which combines the three subnetwork factors (Model 3), and

the global ‘‘factor of factors’’ measure which also accounts for the nested structure of the

data (Model 4). The coefficients are signed as expected and all significant, indicating that

the more complex measures that account for network structure are also strong predictors of

student behavior and parent depression.

This regression-based method has a second advantage, in that it allows for the com-

parison of the relative contributions of each subnetwork, thus providing a method for being

precise about which relationships are most important to the outcomes in question. For

example, the hierarchical global factor that captures the social capital within classrooms is

the weakest predictor of student behavioral outcomes, though the coefficients are still

signed in the expected direction and achieve statistical significance. That result indicates

that the relational characteristics that matter most for an individual student’s behavior

likely vary a great deal between classrooms and teachers. Here, we see that washing out the

between classroom variation that is driven by teachers generates a weaker predictor of

student behavior.

We turn next to an examination of the predictive validity of the measures that take into

account the multidimensional nature of social capital. Though, as we discussed in the

previous section and showed in Table 3, separating the dimensions does not produce large

improvements in model fit, researchers may have theoretical interest in examining trust,

shared, expectations, and intergenerational closure separately. Table 6 and Fig. 2 present

the results of a series of models in which we regress the outcomes of interest (behavior and

depression) on candidate items that account for the dimensionality of social capital. Again,

all separate dimension factors (trust, shared expectations, and intergenerational closure) are

7 The parent depression variable is created from an additive index of responses to the following: ‘‘over the
last 2 weeks, how often have you experienced the following? Little interest or pleasure in doing things
(Never, Several Days, Most Days, Every Day); feeling down depressed or hopeless (Never, Several Days,
Most Days, Every Day).
8 Model 5 from Table 3 is excluded from this analysis, because we found that the fit of Model 6 (where
items 8c and 9c were allowed to load onto intergenerational closure) was superior.
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strong predictors of these outcomes. However, the predictive validity of the measures that

aggregate the dimensions (Models 6 and 7) is less consistent. Both predict parental de-

pression, but these models do not predict positive child behavior and only the ‘‘within

classroom’’ global factor predicts negative behavior. We caution readers to remember that

fit of the models that do not account for the network structure is also poor. We recommend

that researchers focus on the dimensions of social capital separately, but proceed cautiously

when aggregating factors extracted from these dimensions, acknowledging the possibility

that a global ‘‘factor of factors’’ approach may not be appropriate if the network structure is

not taken into account.

We have already established that the measures that account for the network structure

have good theoretical and construct validity, and through the regressions we see that they

also relate to other constructs in a theoretically consistent way. The two global factors,

calculated with our Measurement Models 3 and 4 are good predictors of child behavior and

adult mental health. In studies examining the impact of total social capital in a complex

setting on such outcomes, this global measurement approach is researchers’ best choice.

Table 5 Predictive validity of modeled factors: subnetworks of social capital in schools

Dependent variable Independent variable Coefficient Standard
error

Parent depression Parent parent subnetwork -0.3353** 0.0428

Parent depression Parent teacher subnetwork -0.2467** 0.0318

Parent depression Parent Staff Subnetwork -0.2362** 0.0328

Parent depression (Model 1) naive single-factor model -0.3492** 0.0621

Parent depression (Model 2) naive single-factor model (within classroom) -0.3453** 0.0488

Parent depression (Model 3) global factor -0.3621** 0.0639

Parent depression (Model 4) global factor (within classroom) -0.4425** 0.0521

Positive behavior Parent parent subnetwork 0.8923** 0.1172

Positive behavior Parent teacher subnetwork 0.5317** 0.1209

Positive behavior Parent staff subnetwork 0.5295** 0.1192

Positive behavior (Model 1) naive single-factor model 0.9305** 0.1246

Positive behavior (Model 2) naive single-factor model (within classroom) 0.6107** 0.1017

Positive behavior (Model 3) global factor 0.6745** 0.1345

Positive behavior (Model 4) global factor (within classroom) 0.2109* 0.1164

Negative behavior Parent parent subnetwork -0.7789** 0.1182

Negative behavior Parent teacher subnetwork -0.4973** 0.1219

Negative behavior Parent staff subnetwork -0.4142** 0.1201

Negative behavior (Model 1) naive single-factor model -0.8484** 0.1258

Negative behavior (Model 2) naive single-factor model (within classroom) -0.5510** 0.1057

Negative behavior (Model 3) global factor -0.6072** 0.1354

Negative behavior (Model 4) global factor (within classroom) -0.2086* 0.1221

Parent depression is an ordinal dependent variable and uses ordinal logistic regression (q12b) Positive
behavior uses an additive scale of the teacher-assessed positive behaviors in the ‘‘Strengths and Difficulties
Questionnaire’’ administered post-treatment (Goodman 1997). Negative behavior uses an additive scale of
the teacher-assessed negative behaviors in the ‘‘Strengths and Difficulties Questionnaire’’ administered post-
treatment

* Significant at 5 % level

** Significant at 10 % level
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However, this analysis also shows that when scholars are interested in disentangling the

contributions of various dimensions of social capital, and the social capital within different

subnetworks, the contributing factors are also good predictors of theoretically important

outcomes.9 We reiterate though that whatever the goals of future social capital studies, and

whichever relational traits are examined, empirically, the data are best reduced by a model

that takes the structure of the networks into account.

3 Discussion

In sum, we suggest that education researchers and scholars who study other similarly

complex institutional settings think carefully about the structure of the social network and

include items that measure the relational characteristics of each subnetwork of members—

here parents’ relations with other parents, parents’ relations with teachers, and parents’

relations with school staff. The common variance in these subnetwork and dimension items

can be exploited to create a theoretically and empirically valid measure of social capital

within a school. Researchers can also take advantage of the advances in hierarchical

Parent Teacher Subnetwork

Parent Staff Subnetwork

Parent Parent Subnetwork

(Model 4) Global Factor  (Within Classroom)

(Model 3) Global Factor 

(Model 2) Naïve Single−Factor Model (Within Classroom)

(Model 1) Naïve Single−Factor Model

−1.0 −0.5 0.0 0.5 1.0
Coefficient w/ Error Bars (1.96 se)

T
yp

e 
of

 F
ac

to
r

dv Negative Behavior Parent  Depression Positive Behavior

Fig. 1 Results from Table 5, validation variables on social capital

9 This is not the case for the individual survey items themselves, which are consistently weaker predictors.
Latent traits generated from aggregating multiple measures tend to have stronger relationships with im-
portant outcomes as compared to single items due to reduced measurement error and the associated
downward bias in the coefficients. The regression analysis provides evidence for that phenomenon.
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modeling to focus on the variation in social capital within classrooms, and further improve

model fit, when the research question is not about between-teacher effects.

However, we caution that the relationships parents have with each other and the rela-

tionships they have with school personnel may be substantially independent. Researchers

should examine the contribution of each subnetwork factor separately in their own data

before proceeding to combine them. Though any approach should account for the structural

subnetworks in some manner, the most robust approach to measurement may be the use of

subscales that reflect the separate subnetworks rather than a single, global ‘‘factor of

factors.’’ There are also many substantive reasons scholars should examine social capital

within subnetworks across schools. Perhaps one school has a particularly strong focus on

teacher–parent communication, while another school may be in a neighborhood that suffers

high residential mobility, making long-standing relationships between parents a logistical

difficulty. Though these relationships all contribute to the social capital within the school,

the best approach to aggregation may differ across studies. We recommend that researchers

conduct independent tests of this phenomenon within other schools.

Table 6 Predictive validity of modeled factors: dimensions of social capital in schools

Dependent variable Independent variable Coefficient Standard
error

Parent depression Trust -0.2406** 0.0528

Parent depression Shared expectations -0.2793** 0.0534

Parent depression Closure (qlI, q8c, q9c) -0.2941** 0.0530

Parent depression (Model 1) naive single-factor model -0.3492** 0.0621

Parent depression (Model 2) naive single-factor model (within classroom) -0.3453** 0.0488

Parent depression (Model 6) global factor -0.4916** 0.0321

Parent depression (Model 7) global factor (within classroom) -0.4375** 0.0393

Positive behavior Trust 1.0141** 0.1297

Positive behavior Shared expectations 0.6276** 0.1264

Positive behavior Closure (qll, q8c, q9c) 0.9689** 0.1250

Positive behavior (Model 1) naive single-factor model 0.9305** 0.1246

Positive behavior (Model 2) naive single-factor model (within classroom) 0.6107** 0.1017

Positive behavior (Model 6) global factor -0.2127* 0.0683

Positive behavior (Model 7) global factor (within classroom) 0.1189 0.0847

Negative behavior Trust -0.8842** 0.1310

Negative behavior Shared expectations -0.6207** 0.1271

Negative behavior Closure (qll, q8c, q9c) -0.8418** 0.1263

Negative behavior (Model 1) naive single-factor model -0.8484** 0.1258

Negative behavior (Model 2) naive single-factor model (within classroom) -0.5510** 0.1057

Negative behavior (Model 6) global factor 0.0727 0.0829

Negative behavior (Model 7) global factor (within classroom) -0.2042** 0.0954

Parent depression is an ordinal dependent variable and uses ordinal logistic regression (q12b) Positive
behavior uses an additive scale of the teacher-assessed positive behaviors in the ‘‘Strengths and Difficulties
Questionnaire’’ administered post-treatment (Goodman 1997). Negative behavior uses an additive scale of
the teacher-assessed negative behaviors in the ‘‘Strengths and Difficulties Questionnaire’’ administered post-
treatment

* Significant at 5 % level

** Signficant at 10 % level
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Researchers interested in other facets of social capital beyond trust, shared expectations,

and closure can apply the general lessons from this analysis about accounting for sub-

networks and clustering. And other education investigators, especially those studying

schools serving older children and adolescents, may want to include additional subnet-

works, measuring the qualities of different relations within the school, such as between

parents and children, or among the children themselves. Here we have tested our mea-

surement model with first grade children, parents, and teachers. The literature suggests that

such young students should benefit from the social capital that exists among the adults in

their school network, but studies of social capital at higher levels of schooling might

sensibly take a different approach, incorporating the children’s own relationships as well.

Scholars conducting research in the social sciences more broadly may also apply our

technique, but may focus on other subnetworks within different institutional settings. For

example, a study of social capital within a medical institution might examine the rela-

tionships between patients and their providers, among providers, between providers and

administration, or among multiple patients.

Finally, the approach we have taken is clearly quantitative and important qualitative

work is being done on social capital and education (e.g. Horvat et al. 2003). We have

attempted to present our measurement approach in a way that can inform both bodies of

research. Qualitative researchers can also incorporate multiple subnetworks of social

capital in a measurement design. So, although our specific recommendations must be

adapted to the needs of different studies, our main arguments remain: if researchers aim to

uncover the importance of social capital in schools and other complex settings, the most
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Fig. 2 Results from Table 6, validation variables on social capital
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empirically valid approach to the measurement of social capital should include an attempt

to model the structure of the specific network.
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