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Abstract

Using a unique combination of student-level sociometric survey data and register data from
the Netherlands, this study examines whether the impact of the COVID-19 pandemic on
schooling outcomes is conditional on students’ academic and social embeddedness in the
school setting. We estimate the impact of the pandemic on track recommendation and track
enrollment with a counterfactual approach based on a comparison of cohorts. The estimated
pandemic effects are associated with survey information obtained right before the outbreak
of the pandemic. Results show, first, that the pandemic effect on tracking outcomes is not
very strong, and seeins weaker than on student test scores in other publications.
Nevertheless, second, the pandemic has especially hit disadvantaged students. Third, student
self-efficacy, academic motivation, and parental involvement are important buffers against
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size of the pandemic effect on schooling outcomes.



The COVID-19 pandemic has had detrimental effects on learning progression, especially for
students from disadvantaged backgrounds'™. Inequalities in educational outcomes by
socioeconomic background have enlarged. Furthermore, learning delays have been estimated
to negatively affect life expectancy and economic growth>¢, implying long-term losses of
human capital and well-being. A thorough study of factors contributing to learning losses is
crucial for schools, school boards, governments and scientists to help target possible
restoration efforts to reduce learning delays, and to cope with potential new school closures.

While a number of studies have investigated the impact of the pandemic on schooling
outcomes (for a meta-analysis see’), there are two blind spots in the literature. First, most
studies focus on student test scores, while the impact of the pandemic on important school
transitions has been understudied. From a life course perspective, final schooling attainment
unfolding along educational transitions is arguably a more important outcome than test scores.

Second, little is known about possible explanations for such school closure-related
gaps. A promising set of explanations refers to the social and academic embeddedness of
students, and a recent paper has called for research on this®. With embeddedness we refer to
the sociological understanding that social integration in intermediary organizations and
networks fosters the compliance to dominant norms, provides information, and enables the
sharing of resources. Such embeddedness can, first, be of a social kind: if parents are well-
integrated in the parent networks in school, the available social capital is held to avoid students’
deviant behavior, promote student learning, and advance the spread of information on school
matters™!’. Second, embeddedness can be academic; children who are highly academically
motivated, have higher levels of self-efficacy, and show grit, have embodied the pro-school
orientations that help their learning gains.!'"* Such psychological traits may mitigate the
potential damage that the COVID-19 pandemic can bring to school careers.

Social and academic embeddedness, like other types of resources, are likely to be
especially relevant for learning when schools were closed for in-person education, and replaced
their instruction to online environments.®> Students had to rely more on themselves and their

parents, and the adoption of pro-school norms through social and academic integration is likely



More specifically, our research interests are threefold. First, we assess to what extent
the pandemic has affected the transition from primary to secondary school for students of
different socioeconomic backgrounds (arrow A in figure 1). We study this transition in the
Netherlands where students enter the tracked secondary system after grade 6. Second, we
examine whether various types of embeddedness are associated with the extent to which the
COVID-19 pandemic has affected schooling outcomes (arrows B in figure 1). For instance,
students who are more strongly motivated for learning may have suffered less, or children of
parents who are well-connected to other parents may have found ways to cope with the

challenges of out-of-school learning.

Figure 1: The theoretical model
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Third, we examine the potential differential impact of embeddedness on children of different
socioeconomic groups (arrows C in figure 1). Such a pattern could be found if embeddedness
forms a buffer against schooling delays, but especially for children of disadvantaged
backgrounds. Or, reversely, if children from advantaged backgrounds benefit
disproportionately from social and academic embeddedness, in which case inequalities in
pandemic effects magnify through differences in embeddedness. In analytical terms, we
examine whether the relationship between embeddedness and pandemic effects on schooling

outcomes is moderated by socioeconomic background.
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we study the role of social and academic embeddedness in mitigating the learning delays as a
consequence of the pandemic. The Netherlands is an interesting country to study tracking
outcomes, as it has an early-tracking education system where students are placed in multi-year
tracks at the age of 12, preparing for their own qualification level. Moreover, the Dutch system

uses standardized tests over multiple primary school years, and has a standardized end-of-



school test to inform the transition to secondary school. The end-of-school test was cancelled
during the first wave of the pandemic, so there was a sudden ‘destandardization’ of the
transition process from primary to secondary school that may have affected students of
different socioeconomic backgrounds differently.

We follow recent scholarship on estimating the impact of the pandemic on schooling

1.2.4,18-21 Our main

outcomes by comparing the affected cohort with previous cohorts
contributions are twofold. First, we move beyond the study of test scores and focus on a crucial
educational transition from primary to a tracked secondary education system. More
specifically, we study the teacher recommendation for tracks, and factual placement in different
tracks in secondary education. Second, unlike previous studies, we aim to explain differences
in students’ learning losses by associating the estimated pandemic effects on schooling
outcomes with information on students’ social and academic embeddedness. Since we
collected a student survey including sociometric measures right before the outbreak of the
pandemic, we are able to move beyond mere descriptions of students’ learning losses. Our

study contributes to understanding the mechanisms explaining pandemic effects on education,

of which little knowledge exists.

RESULTS

Describing the pandemic effect

We study the pandemic effect on two schooling outcomes related to the transition from primary
to secondary education in the tracked Dutch system of education: the track that is recommended
to students by the primary school teacher, and the track in which students eventually enroll the
next year. In the Dutch system, the transition from primary to the tracked secondary system is
based on a combination of the teacher recommendation and a standardized end-of-school test.
A first preliminary track recommendation is given before the test, and the final
recommendation can (but not necessarily will) be adjusted upwards if the end-of-school test

would indicate a higher recommendation (downward adjustments are not allowed). In the first



recommendation and the student test score: advantaged students get a higher recommendation
than would result from the end-of-school test, and disadvantaged students a lower
recommendation.?? The cancellation of the test has, thus, likely affected disadvantaged students
disproportionally, as they saw their opportunity for adjustment of their preliminary
recommendation disappear. The two outcomes have fine-grained scales including
combinations of tracks, ranging from 0-8 (track recommendation) and 0-7 (track enrollment;
see for details under Methods).

To assess the pandemic effect, we use a counterfactual approach that compares the
factual outcome with the counterfactual outcome had there not been a pandemic. For the
counterfactual outcome we use students of the cohort one year before the outbreak of the
pandemic, with identical test scores in the two preceding grades, in schools with equal levels
of academic performance, of the same socioeconomic background, and the same gender. Due
to the availability of test score data in the national register data, we can use about 27 percent
of the cohorts (i.e. around 50,000 students per cohort, see Methods for details).

Table 1 shows the estimated pandemic effects, averaged for all students and by
socioeconomic background. Socioeconomic background is measured by a combination of
parental education and household income (both can be comparatively high, both can be
comparatively low, education can be high but income comparatively low, and income can be
comparatively high and education low). A negative score indicates that the schooling outcome
was lower for the pandemic cohort than in the counterfactual in the absence of a pandemic, and
a positive score indicates that the outcome was higher than in the counterfactual. The average
pandemic effect is -0.068 levels for track recommendation, and -0.039 levels for track
enrollment, a small but statistically significant effect. If we would scale these effects in terms
of standard deviations of the ranked outcome variables, these effects equal -0.028 and -0.019
standard deviations, respectively. The overall pandemic effect on tracking outcomes is thus
smaller than effects on test scores as reported in meta-analysis (-0.14).” This finding implies
that known learning delays did not automatically translate in lower track placements.

The negative pandemic effect on schooling outcomes is the largest for students from



socioeconomically disadvantaged backgrounds (-0.111 and -0.083 levels, respectively). For
students with parent(s) with a college degree, there is no discernable pandemic effect on track

enrollment.



Table 1: Estimated pandemic effects on two educational outcomes

Socioeconomic background

Lower income Medium/high income, at income, at
and no parent income, no least one least one
Averaged over with acollege parent with a parent with a parent with a
all students degree college degree college degree college
Track recommendation level Estimated pandemic effect -0.068 i 0.111 ‘** 0.072 i -0.058 b 0.031 i}
Bootstrapped s.e. 0.005 0.011 0.013 0.014 0.009
Seconday school track Estimated pandemic effect -0.039 i -0.083 o -0.050 s 0.008 £0.011
Bootstrapped s.e. 0.006 0.014 0.013 0.015 0.009
Source: NCO/LVS
Bootstrapped 50 rounds
#2001

Figure 2 shows kernel density plots of these pandemic effects on the two schooling outcomes

by socioeconomic background. The pandemic effect is not only smallest for students from more

advantaged backgrounds, but also has a smaller dispersion. Larger variability of pandemic

effects are found for children of less advantaged families. This is the case for both outcomes,

but more so for track enrollment, and especially on the lower end of the distribution.



Figure 2: The size of the pandemic effects on two educational outcomes by socioeconomic

background
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Embeddedness and the pandemic effect on schooling outcomes

Our second main interest focuses on the relationship between different forms of embeddedness
and the magnitude of the pandemic effects. For this we can use the matched data set that
combines the register data, used to assess the pandemic effects as described earlier, and the
student survey data collected right before the outbreak of the pandemic. The matched sample
size is N = 402.

Figure 3 shows the coefficients from structural equation models of the five
embeddedness indicators, all from separate models (precise coefficients in Online
Supplement). Student self-efficacy and academic motivation appear to be buffers against
pandemic effects on schooling outcomes. The standardized effect is 0.15 for student self-
efficacy, implying that one standard deviation increase in self-efficacy is associated with 0.15
higher levels of track recommendation, holding constant the counterfactual outcome had there
been no pandemic. For academic motivation the association equals 0.12 levels, and for parental
involvement there is also a statistically significant estimate of 0.08 levels. Student grit and
parental network centrality are not associated with the pandemic effect. Regarding secondary
school track, similar patterns emerge for efficacy and motivation, although parental

involvement is not associated with the size of the pandemic effect.



Figure 3: Relationship between academic and social embeddedness and the size of the
pandemic effect
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Embeddedness and pandemic effects by socioeconomic background
The third main interest is to examine whether embeddedness matters differently for students
with different socioeconomic backgrounds. Figure 4 shows the coefficients of the multigroup

structural equation model (precise coefficients in Online Supplement). Here it suffices to say



that the multigroup model fitted the data better than the single-group model.



Figure 4: Moderation of the impact of embeddedness by student background
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Figure 4 shows that self-efficacy is a buffer against pandemic effects for all subgroups.
Regarding track recommendation, the coefficients for efficacy and motivation are slightly
stronger for students of disadvantaged backgrounds. Grit is not significantly associated with
the pandemic effect for any of the socioeconomic groups. Parental involvement has the
strongest association with student outcomes for students with college educated backgrounds
but less high incomes. Network centrality of the parents is not associated with the size of the
pandemic effect.

Regarding track enrollment, efficacy has the strongest association with the pandemic
effect among students of least and most advantaged backgrounds. Motivation is most important

for students from advantaged backgrounds, a pattern that is different from track
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DISCUSSION

A sizeable body of research has emerged on the effects of the school closures or other
pandemic-related factors on student achievement. While such research is of utmost relevance,
we addressed two gaps in the current literature. First, pandemic effects have mostly been
studied on academic achievements, and have hardly addressed school transitions. The level of
educational attainment is arguably a more relevant factor than academic achievement in the
intergenerational reproduction of advantage, and social origin effects tend to be larger on
attainment®. Given that educational attainment unfolds across several transitions in the school
career, which can be seen as branching points where continuation decisions are made, studying
the impact of the pandemic on educational transitions is highly relevant to understand further
how external shocks may impact inequalities in society. In contrast to previous studies, we
focus on the transition from primary to secondary education, and investigate whether making
that transition during the first wave of the pandemic resulted in larger inequalities than in pre-
pandemic times. We do this for the Netherlands, that has an early-tracking educational system,
where students enroll a prevocational, general, or academic track after sixth grade.

Our results show that the pandemic hit students differently, depending on their parental
educational level and household income. While the overall effects of the pandemic were
modest, students from less advantaged families experienced more negative effects. Thus, while
the effects were less strong than published results on academic achievement, the pandemic has
enlarged existing inequalities in the transition from primary to secondary education.

A second shortcoming of the literature that we addressed is that little is known about
possible explanations for pandemic effects on student outcomes. At a more general level, it is
known that school performance is positively affected by academic motivation, self-efficacy,
and grit. We interpreted these as indicators of academic embeddedness, as they represent
important psychological traits linked to a positive school orientation. Moreover, students may

also benefit from social embeddedness: i.e. having parents who are involved with the schooling



process of their children, and are well-connected to other parents. Our results show that the
impact of the pandemic on the transition process from primary to secondary school is correlated
to academic and social embeddedness. Academic embeddedness was especially important:
students with higher levels of motivation and self-efficacy experienced comparatively little
damage from the pandemic. Social embeddedness was also important, but having involved

parents formed a greater buffer against the pandemic than having parents who are well-
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integrated in school networks. Moreover, children of advantaged groups were helped more by
strongly involved parents.

From a sociological point of view, it is important to note that parental networks did not
seem to matter for how strongly affected children were by the pandemic. Recent scholarship
has questioned the causal effects of intergenerational closure, dense networks of parents around
the school enabling the enforcement of pro-school norms.!%!” Embeddedness is important for
children, but it may be particularly relevant concerning the students’ orientation to schooling,
1.e. academic embeddedness. Our study confirms that social embeddedness in parental
networks is less relevant than has been theorized in the social capital literature.’?*

In summary, the effects of the pandemic were not very strong on tracking outcomes,
but small differences by socioeconomic background could translate in further inequalities in

25, and

school careers. There is a known causal effect of track placement on learning outcomes
given that early-selecting education systems like in the Netherlands typically create path
dependencies in further learning opportunities’®, the small socioeconomic gaps in the pandemic
effect at the transition to secondary school can turn into large effects on future life courses.
Furthermore, given that student and family factors are related to the size of the pandemic
effects, our study demonstrated that there is more heterogeneity in pandemic effects than other
studies have been able to show. Most studies focus on gaps by socioeconomic background, but
our results demonstrated that the effects of the pandemic are weaker if students are motivated

and self-efficacious, and have parents who are strongly involved with their schooling. Also for

students of disadvantaged students these buffers matter.

METHODS

Data
We merge three different datasets at the individual (student) level. The results are based on
calculations by the authors using non-public microdata from Statistics Netherlands. See Figure

5 for an overview of how the datasets are connected.



Figure 5: Overview of datasets and their connection
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First, we use register data for all students in Dutch primary schools who were in their final year
(sixth grade!) of primary school in the school years 2018-2019 and 2019-2020. These data are
made available in the National Cohort Study of Education (NCO).?’ The cohort entering sixth
grade in school year 2019-2020 is the treatment cohort, whose learning outcomes may have
been affected by the school closures due to the COVID-19 pandemic. The previous cohort
forms the control group, on which basis we estimate the expected schooling outcomes for the
treatment cohort had there not been a pandemic. From the NCO data we retrieve student
background information (parents’ education, household income, and gender), and the
dependent variables (track recommendation and track enrollment).

The second dataset we use is the longitudinal standardized student monitoring system
(LVS, Leerling Volg Systeem in Dutch), which includes standardized tests for students in
grades 4 and 5. We can use the LVS data of the largest provider of standardized tests, for a
selection of schools that took part in a national COVID study on behalf of the Netherlands
Initiative for Education Research, part of the main national research funding agency
Netherlands Organisation for Scientific Research.? The pilot covers 26 (control cohort) and 28
(treatment cohort) percent of all students in the Netherlands.* We used tests for mathematics
and reading comprehension in grades 4-5 of the treatment and control cohort.

The third dataset is a top-up survey of the NCO, called PRIMS (the transition from
PRIMary to Secondary education), of which the first wave was coincidentally fielded right
before the first school closure (data collected in January/February 2020)**. The PRIMS data
are collected among 1,232 sixth graders in a representative sample of 66 Dutch primary
schools. The PRIMS data include student self-report survey data and sociometric measures of
student and parental contact networks. It is the combination of register data and the PRIMS
survey that allows us to study in more detail how the school closures affected families
differently depending on their academic and social embeddedness. In the Online Supplement

we show t-tests of group differences on key variables. We use entropy balancing to weigh the
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different. In the Netherlands students enter first grade in primary school at age 4. Around the age of 12 they are
in 8% grade, the final year of primary school. In the international literature this typically equates with grade 6.
Therefore, we use data from (internationally used) grades 4-6 in primary schools, and seventh grade in secondary
schools.

2'We use the mid-year tests of grades 4 and 5 taken around February (there are also end-of-year tests but these had
a lot of missing values on reading comprehension).

3 While primary schools are obliged to use a student monitoring system, there are multiple private sector suppliers
for this service. The (by far) largest is Cito, and only the Cito student monitoring system has been made available
for research in the register data environment. This has to do with the limited comparability of the tests of various
suppliers.
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PRIMS analytical sample 2*2° to the LVS/NCO register data of the same cohort with respect to
the averages on grades 4 and 5 mathematics and reading scores, household income, parents’
education, gender, and migration status. The resulting weight variable has a mean of 1, and s.d.
of 0.45, which are used in the structural equation models.

Altogether the sample size of N=402 gives an accurate picture of Dutch students. We
focus mostly on effect sizes and 95 percent confidence intervals, and follow good practice of

not focusing too rigidly on significance levels.

The Model

Assessing the impact of the pandemic. We calculate, for the treatment cohort, the expected
(counterfactual) learning outcomes if the pandemic had not happened. based on the schooling
outcomes of similar students in the same schools of the control group. We identify similar
students based on the student’s earlier performance on standardized tests, in the same grades,
and in schools of the same average academic performance in math and reading.

To achieve this, the first step (equation 1) is to estimate the statistical relationship
between student schooling outcome ¥ of student 7 in school j, for control cohort kO (i.e., the
cohort preceding the treatment cohort), student previous performance P in grades 4-5 (on both
math and reading, so four performance indicators), and student gender G. We employ hybrid
models, meaning that for all predictor variables we included school means (between
component) and individual deviation from the school mean (within component) (Allison 2009).
Moreover, we included interaction terms between student and school-level performances,
allowing for heterogeneous learning outcomes across schools for students at different
performance levels.

Given the ordinal measurement level of the dependent variable, we used an ordinal logit
model for this equation. The coefficients for the within-components of such models are
identical to those of the individual-level coefficients in school fixed effects models. Note that

these models are estimated separately by socioeconomic background c, as we can later compare



order value of the outcome variable. This way we quantified the ordinal variable with a range
from 0-8 (track recommendation) and 0-7 (track enrollment). With the current approach, we
obtain a predicted (i.e. counterfactual) outcome with the same range as the observed outcome,
whereas a linear model could result in predicted levels outside of the empirical range of the

data.

n(P()’Em))kO'C =a ::+ phetween + Pwithin 4 Pbetween*Pwithin+ Gbetween_l_
pr<m)/;; =i T Yatij Vit ij Y3U;j

within .
L :
]"’361 + Eij.c (1)

Then, in a second step (equation 2), we calculate the counterfactual student learning outcome
for the treatment cohort 17;"-}& (i.e., the cohort affected by the pandemic in their final year of
primary school), based on model predictions based on the previous cohort, for same-gender
children in the same grade, with the same individual performance and the same school-level
performance. Again we do this separately by socioeconomic background ¢, because the
expected outcome is likely to vary across socioeconomic backgrounds within the same school

and with equal earlier performance.
(¥E1€| P,G,J) = (YX0¢| P,G,]) 2)

Then, in a third step (equation 3), we calculate the estimated effect of the pandemic 6;; . as the

difference between the observed schooling outcome Y; jl'c and the counterfactual schooling

outcome Y¥1-€ had there not been a pandemic. This effect is measured in units of the track

recommendation level or track enrolment. These &;; . are reported in Figure 2.
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Linking the pandemic effect to embeddedness. After having established the impact of the

pandemic on schooling outcomes, we turn to the analysis of the relationship with student

embeddedness. This is modeled by predicting the schooling outcome Yi,‘?i for treatment cohort

k1 for individual 7 in school j, and including the counterfactual outcome Y1 as predictor
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(equation 4). The main predictors of the models are the embeddedness variables E (student
self-efficacy, student motivation, student grit, parental involvement, and parental network
centrality), which we include in separate models). The models are estimated with structural
equation models and employ clustered standard errors at the classroom level. The results of the

models of equation (4) are displayed in Figure 3.*

Vi = @i + i VR +yaEy + gy #)

Finally, we estimate the model of equation (4) also as multiple group model with separate
estimates for the embeddedness variables by socioeconomic group. In the Online Supplement
we provide information on the Confirmatory Factor Analyses (CFAs) of our scales, as well as
tests of measurement invariance across socioeconomic groups. The Online Supplement also
shows fit statistics to compare the multigroup analysis with model on the whole sample. These
fit statistics generally support the estimation of heterogeneous embeddedness effects across

socioeconomic groups.

Dependent variables
We study pandemic effects on two educational outcomes: the track recommendation by the
primary school teacher, and the enrolment level in the first year of secondary school.

The track recommendation is an important element in the allocation process from
primary to secondary schools. In the Dutch system, the preliminary recommendation given
around March 1% is followed by a final standardized test in April, after which (only upward)
adjustments are possible, towards the final recommendation in early May. Schools are not
obliged to adjust the recommendation. Before the pandemic, upward adjustments of school
recommendations were disproportionately given to students of socioeconomically
disadvantaged and migration backgrounds®!, a finding that is in keeping with a well-known
hypothesis that the use of standardized tests reduces inequalities®”. In the first pandemic year

2020, the final standardized test was cancelled, and the preliminary recommendations were not



before the outbreak of the pandemic. Reports have described that, in 2020, the
recommendations were lower than in previous years, especially for students of
socioeconomically disadvantaged and migration backgrounds®!. The interpretation of our first
dependent variable is, then, the omitted opportunity to have one’s recommendation level
adjusted due to the cancellation of the final school test; an opportunity that would have
disproportionately —benefited students of disadvantaged backgrounds. The track
recommendations are (0) prevocational basic level (vinbo-b), (1) prevocational basic/cadre
(vinbo-b/k), (2) prevocational cadre (vinbo-k), (3) prevocational cadre/theoretical (vinbo-k/t),
(4) prevocational theoretical (vmbo-f), (5) prevocational theoretical/intermediate general
(vinbo-t/havo), (6) intermediate general (Ziavo), (7) intermediate general/pre-university
(havo/ywo), and (8) pre-university (vwo).

The second variable is the enrolled school level in secondary school. Because the Dutch
system is rather complex at the first one or two years of secondary school, with many different
options and different track combinations, the track enrolled in the first year is measured in eight
categories. We ranked the categories on the basis of the average primary school test scores in
grades 4-5, which approaches linearity using the following coding (see Figure 6): (0)
prevocational basic level (vinbo-b), (1) prevocational basic/cadre (vinbo-b/k), (2) prevocational
cadre (vmbo-k), (3) comprehensive lower option (vmbo/havo or vmbo/havo/vwo); (4)
prevocational theoretical (vimbo-r), (5) intermediate general (Aavo), (6) comprehensive
theoretical (vinbo-t/havo/ywo or havo/ywo), and (7) pre-university (vwo).

For both outcomes, the pandemic effect is calculated by subtracting the expected

outcome from the actual outcome, following equation (3).



> We excluded students enrolled in “practical education” for whom the pre-vocational tracks are considered
inadequate. Practical education focuses on students with IQ levels between 55 and 80, and with at least three years
of delay in mathematics and literacy skills. We also excluded students who received a primary school
recommendation for practical education or other forms of special education. In total, 1 percent of the students in
the combined LVS/NCO data are omitted from the dataset for this reason.
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Figure 6: Secondary school track enrolled, by primary school test scores in grades 4-5
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Other variables

Following our interest in socioeconomic gradients in the role of embeddedness, we use a
combination of parents’ education and household income quintile (the highest income of either
parent is taken in case of non-coresidence). Parents’ education is measured by whether at least
one of the parents has a degree in higher education. We categorize households in four distinct
categories: both at least one parent with a college degree and a household income in any of the
two highest quintiles; at least one parent with a college degree but household incomes in the
middle quintile or less; no parent with a college degree and a household income at the middle
quintile or higher; no parent with a college degree and a household income in the two poorest

quintiles.



in the morning, I feel like going to school”); student grit (four items, including “I continue
working even if things are not going so well” and “T give up if I lose track”, reverse coded).
Social embeddedness is assessed with parental involvement and parental network
centrality. Parental involvement is measured using a five-item latent factor, including “My
parent(s)/caregiver(s) ask me what I am learning at school”, “My parent(s)/caregiver(s) check
if T have finished my school tasks (e.g., preparing a presentation)”. To measure parental
network centrality, we use sociometric data on parental contact, providing students with a roster
with the names of all classmates. For each classmate, students were asked to report if their
parent(s) occasionally talk to this peer’s parents. Based on the undirected® classroom network,
we calculate for each node (parent) its eigenvector centrality, which indicates the extent to
which a parent is connected to many well-connected other parents (in network terminology this

is seen as a measure of centrality, or influence).
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