A SOCIAL NETWORK APPROACH
TO PEER ASSESSMENT:
IMPROVING PREDICTIVE
VALIDITY
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Our premise is that the simple measure used in peer assessment (i.e.,
number of peer nominations) does not capture the complexity of social
information processing and therefore has limited predictive validity. Based
on indicators derived from social network analysis and social information
processing theories, we suggest new measures (nominations-by-nominees
and nominations-not-returned) to enhance the predictive validity of peer
assessment. We then compare the validity of existing measures with ours,
using a longitudinal sample of 249 soldiers, divided into 18 groups. The
soldiers first assessed each other on friendly behavior and instrumental
contribution to the team. More than six months later, the commanders
of the 132 soldiers in the unit under review provided evaluations of their
performance in regard to stress, engagement, and leadership. We found that
our new, complex measures predicted performance above and beyond the
traditional measure. Theoretical and applied implications are discussed.
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Introduction (Willey & Gardner, 2009), promoting organi-

eer assessment is central to human  zational change (Klagge, 1995), evaluating

resource management and is linked
to many other human resource man-
agement decisions and activities. It
is frequently used in organizations
in decisions about employee promotion
(Rodgers, 1992), selection for leadership roles
(Geoffrey, 1994), developing teamwork

informal organizational structure (Murray,
1970), personnel selection (Colarelli & Boos,
1992), and job placement and/or termination
(London & Smither, 1995).

Although supervisors have traditionally
been the only source of appraisal in many
organizations (and are still considered as
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an important source of evaluation), it has
long been recognized that single-source
evaluations are problematic (see, e.g., Kane
& Lawler, 1979; Milliman, Zawacki, Norman,
Powell, & Kirksey, 1994; Wexley & Klimoski,
1984). Today, jobs are broader and include
considerable work in groups. This enables
higher exposure of peers to each other in
comparison to the past (Katzenbach &
Smith, 1993). Furthermore, as work often
involves collaboration with colleagues who
are not necessarily co-located or in the same
organization (Ancona & Caldwell, 1992;
Reagans & Zuckerman, 2001), there are
advantages to obtaining diverse, external
sources of information (Allen & Cohen,
1969; Tushman & Scanlan, 1981)
on an employee’s performance.

Research has

importance of peer
assessment, which
has been found to
provide information

complementary

dimensions of

performance.

indicated the

to supervisor
evaluation by

tapping other

To address this complexity,
organizations often introduce
multiple appraisals by both peers
and supervisors (Bettenhausen &
Fedor, 1997; London & Smither,
1995; Milliman et al.,, 1994).
This study focuses on peer assess-
ment (or peer appraisal, these
terms being used interchangeably
throughout this article), defined as
“having the members of a group
judge the extent to which each
of their fellow group members
has exhibited specified traits,
behaviors, or achievements” (Kane
& Lawler, 1978, p. 5595).

Research has indicated the
importance of peer assessment,
which has been found to provide
information complementary to
supervisor evaluation by tapping

other dimensions of perfor-

mance (Borman, 1974; Zammuto,
London, & Rowland, 1982). Peers’ evaluations
are based on many observations by multiple
observers. Such assessments are stable (Smith,
1967) and good for evaluating skills that
are conducive to improved performance
(Yammarino & Waldman, 1993), as well as
presenting accurate judgments of coworkers’
behavior (Kane & Lawler, 1978; Lewin &
Zwany, 1976, Murphy & Cleveland, 1991;
Wexley & Klimoski, 1984). Furthermore,

predictive validity studies have shown that
peer assessments accurately predict job
performance (Kane & Lawler, 1978; Mayfield,
1970; Reilly & Chao, 1982) and advancement
(Kraut, 1975; Roadman, 1964; Shore, Shore, &
Thornton, 1992). It seems that what validates
peer assessment is both extensive exposure to
peers’ behavior and the fact that it provides
multiple-source evaluations.

Although peer appraisal is often used
in organizations, very limited research has
focused on the subject, so that there is a
dearth of information for organizational
guidance (Bettenhausen & Fedor, 1997).
We found no studies of the validity or the
psychometric properties of the measures for
analyzing peer assessment data. Furthermore,
all the studies we reviewed used only basic
aggregation measures (e.g., number of
nominations or average score) in their analysis
of peer assessment data. Similarly to London
and Smither (1995), we suggest that such
measures cannot capture the complexities
and multidimensionality of job performance.
More importantly, we suggest that such
measures are not aligned with established
social information processing such as
categorization (Hogg & Terry, 2000) that is
known to occur when perceiving others in a
group. We therefore suggest that the existing
measures used to analyze peer assessment
data do not utilize the full potential of the
assessment data, because part of the obtained
information is lost during aggregation of
such complex data (Krackhardt, 1987). More
importantly, we argue that the predictive
validity of peer appraisal can be improved by
incorporating measures derived from a social
network perspective that integrate the socio-
psychological processes by which individuals
construct their social world.

The goal of this study is to test whether
measures that capture the complexities of
interpersonal ratings of social, analytical,
and job performance improve the predictive
validity of peer assessment data. Based on
social categorization processes (Hogg & Terry,
2001), we suggest two measures that can be
incorporated in analysis of peer assessment
to enhance the predictive validity of peer
appraisal. The article is structured as follows:
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introduction of social information-processing
processes that are known to operate when
people are expected to select others in their
group; description of the existing measure
for peer assessment (number of peer
nominations) and its limitations; description
of two measures (nominations-by-nominees
and nominations-not-returned) that can
overcome these limitations since they better
account for the hierarchies of individual
social information processing.

Social Information Processing
and the Prototypicality Gradient

People use concepts—mental representations
of categories—to make sense of their world
(Kunda, 2002). Eleanor Rosch’s (Rosch, 1978;
Rosch & Mervis, 1975) seminal studies sug-
gested that people compare a natural object
(e.g., a pigeon) to a prototype, an abstraction
that they have in their minds (e.g., a bird pro-
totype), and this comparison guides their ex-
pectations, behaviors, and even emotional
responses to that object. Rosch’s studies also
show that some objects are perceived as more
prototypical (i.e., as better matches to the
prototype) than others. Thus, for example, a
pigeon is more aligned (or prototypical) with
their concept of “bird” than an ostrich.

The social information approaches suggest
that, as with classification of natural objects,
people construct their social world based on
the information they perceive, the context in
which they are embedded, and the prototypes
they have (Leyens & Fiske, 2002).

Social identity theory (Tajfel & Turner,
1979) is based on social comparisons intended
to confirm or establish differences among
group members. In his self-categorization the-
ory (an extension of social identity theory),
Turner (1985) proposes that social categoriza-
tion gives rise to depersonalization of self and
others and generates social phenomena, such
as social hierarchy. Thus, social categorization
divides members of a group into those who
are perceived as either more or less resem-
bling a prototype (Hogg, 1992, 1993, 2001).

According to self-categorization theory
(Turner, Hogg, Oakes, Reicher, & Wetherell,
1987), when making sense of the social
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world, especially in cognitively complex
situations, depersonalization occurs, so that
social cognition is guided by prototypicality
(Hogg & Terry, 2000). In complex tasks such
as peer assessment, simple, clear prototypes
reduce uncertainty (Brewer & Harasty, 1996;
Campbell, 1958; Hamilton, Sherman, &
Lickel, 1998). As Hogg and Terry (2000,
p- 126, italics added) argue: “Within groups
people are able to distinguish themselves and
others in terms of how well they match the
prototype. An intragroup prototypicality gradient
exists—Some people are or are perceived to be
more prototypical than others,” and even subtle
differences in prototypicality have significant
impact on social information processing and
individual behavior (Haslam,
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Oakes, McGarty, Turner, &
Onorato, 1995). Empirical studies
have proven that the level of
prototypicality influences social
attraction (Hogg, Cooper-Shaw,
& Holzworth, 1993; Hogg &
Hains, 1998), intragroup structure
(Hornsey & Hogg, 1999, 2000),
and within-group rejection of
members (Marques & Paez, 1994).

To summarize, social identity
(Tajfel & Turner, 1979) and self-

The goal of this
study is to test
whether measures
that capture the
complexities of
interpersonal ratings

of social, analytical,

categorization theories (Turner

et al.,, 1987) suggest that social and job performance
information processing is guided _

by prototypicality, especially in improve the

complex tasks. When depersonali-
zation occurs, social complexity is

predictive validity

reduced, so that individuals assess  of peer assessment
others according to a prototypical-
ity gradient. This gradient is hier- data.

archical, so that some individuals
are viewed as more prototypical
than others. We argue that the complexities
of peer assessment may involve assessments
based on prototypicality, and therefore analy-
sis of peer assessment data should incorporate
measures that integrate the prototypicality
gradient. Such social comparisons can be cap-
tured by exploring how pairs of peers assess
each other, assuming that a more prototypical
member is more likely to be selected, but not
to select others; and by analyzing the level of
prototypicality of group members who select
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a peer, under the assumption that a more pro-
totypical group member is a better assessor.
We therefore present two additional mea-
sures that are more attuned to the hierarchical
nature of social information processing, and
thus provide better validity in regard to peer
appraisal. After presenting the standard
measure of peer nominations, and discussing
its strengths and limitations, we propose two
other measures: namely, nominations-not-
returned and nominations-by-nominees.

Peer Nominations Measure

This measure taps into the prototypicality
gradient of the assessed characteristic by as-
suming that the more people rec-

We argue that the

complexities of

ognize a person as displaying the
assessed characteristic, the more
prototypical the person is in re-
gard to that characteristic. The

peer assessment  two main methods for peer evalu-
nvol ation (see Kane & Lawler, 1978,
may invoive for a review) share a similar logic.
assessments based ~ Lhe .first method, “peer rating,”
consists of each group member
on prototypicality, ~ rating his/her peers on a specific
characteristic (e.g., contribution

and therefore

analysis of peer

to the group), typically using a
Likert scale for each characteristic.
The final assessment score of an

assessment data individual is calculated as the av-
erage of these evaluations (see, for
should incorporate example, Beehr, Ivanitskaya,
Hansen, Erofeev, & Gudanowski,

measures that

prototypicality

integrate the

gradient.

2001; Klagge, 1995). In the “peer
nominations” method (used in
this study), each member of a
group designates a specified num-
ber of group members as repre-
senting a high (above threshold)

level of a particular characteristic
(e.g., those they think have contributed the
most to the group). The score of the assess-
ment is calculated either as the sum of selec-
tions (i.e., the number of peers who selected
the employee) or as the proportion of
selections according to team size. Of these
two measures, peer nomination is more
widely used (Love, 1981) and more reliable
and valid (Kane & Lawler, 1978; Shore et al.,

1992) than peer ratings. It seems that group
members are better able to indicate a few
group members who are high on an assessed
dimension than to rate all the members of a
group, perhaps because, given the limited
choice, the prototypicality gradient is steeper,
leaving less chance of error.

These two measures derive from the
same logic. Since prototypicality is related to
performance, leadership, and even emotional
reactions (Eden & Leviatan, 1975; Hogg,
2001; Hogg & Terry, 2000, Hogg & van
Knippenberg, 2003; Lord, Brown, Harvey,
& Hall, 2001; Lord, Foti, & Devader, 1984);
and since prototypicality has been shown
to be stable over time (Epitropaki & Martin,
2004), especially in the same context (Brown
& Lord, 2001), we argue that individuals
perceived initially as prototypical will
continue to be perceived thus, and will
therefore perform better in the future. Thus,
the logic of the peer-nominations measure
is that individuals who are more frequently
nominated or receive higher rating are
considered as more prototypical in regard to
the assessed characteristic, and are therefore
likely to perform better.

This theoretical link proposed between
peer nominations and future performance has
been substantiated by Moreno’s “sociometry.”
Moreno identified individuals selected by
many of their peers, suggesting that they
were higher in the “group hierarchy” than
others, and can therefore be classified as
better performers according to the peer-
nominations measure (Moreno, 1934).
Building on the established fact that level of
assessment in the present is a valid predictor
of an individual’s level of performance in the
future (Arthur, Day, McNelly, & Edens, 2003;
Gaugler, Rosenthal, Thornton, & Bentson,
1987), and on other research findings about
the predictive validity of peer assessment
measures (Kane & Lawler, 1978; Kraut, 1975;
Love, 1981; Mayfield, 1970; Reilly & Chao,
1982; Roadman, 1964; Shore et al., 1992), we
hypothesize that peer-nomination scores will
predict future performance.

Hypothesis 1: Peer-nomination scores are positive-
ly related to future performance.

Human Resource Management DOI: 10.1002/hrm



Utilizing insights gained from social
information  processing with  analytic
indicators derived from social network
analysis of peer assessment data, we show
that more complex measures of peer
assessment should be considered. We believe
that the peer-nominations measure may be
inadequate for capturing the hierarchical
nature of the prototypicality gradient of
an assessed characteristic, because peer
nomination discounts the prototypicality
of the nominator. The measure is based on
aggregation of nominations, thus assuming
equality of nominees.

Nominations-Not-Returned as a Measure of
Hierarchy

Individuals differ in the extent to which they
display an assessed characteristic; hence, we
argue that nominations-not-returned is an
important indicator that taps into the proto-
typicality gradient. Louch (2000) found that
individuals tend to return (or reciprocate)
nominations, with about 75 percent of the se-
lections in some networks exhibiting recipro-
cation. Thus, if A nominates B, in most cases
B will also nominate A, reciprocity being a
very powerful norm of human behavior
(Cialdini, 2001).

However, according to theories such as
social identity theory (Tajfel & Turner, 1979)
and self-categorization theory (Turner, 1985;
Turneretal., 1987),if Anominates Band B does
not reciprocate, the nomination is meaningful
in regard to the hierarchical position of B in
the group, suggesting differentiation in the
level of the assessed characteristic. Based on
the social identity (Tajfel & Turner, 1979),
self-categorization (Turner et al., 1987), and
social comparison (Festinger, 1957) theories
that group members conduct upward
comparisons, we suggest that group members
should not nominate other members less
prototypical than themselves. Conversely,
less prototypical individuals should select
more prototypical members, thereby creating
a hierarchical social structure via social
categorization and upward comparisons.

Reciprocal selections are indicators
of equality (Hanneman & Riddle, 2005).
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For example, in the case of peer assessment,
returned nominations indicate that no
member has a higher assessed characteristic
than the nominating individual (e.g., both
nominated each other as a contributor to the
team). Nominations-not-returned, however,
indicate levels of the assessment hierarchy
where there are unequal assessments between
two peers. These unequal assessments suggest
a hierarchy of the assessed characteristic, and
that social comparison is enhanced where
there is a limited number of nominations (as
in our sample), because the small number of
members in the group makes it impossible to
select all or even most of the peers.

We suggest that the nominations-not-
returned measure captures those higher on
the assessed characteristic, either
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because they are nominated by so
many that they cannot reciprocate,
due to limited number of nomi-
nations allowed, or because the
nominated individuals select oth-
ers as even higher on the assessed
characteristic. Thus, in regard, for
instance, to popularity, nomina-
tions-not-returned adds a hierar-
chy to the assessed characteristics
based on dyadic comparisons while
controlling for peer nominations.
Consider, for example, individ-
uals A and B, both selected by three
other peers as contributors to the
team. Assume that each individual
can only nominate three others.
A’s and B’s peer-nominations score
is exactly the same (3), since they
both received three nominations.
Then assume that A reciprocates
by nominating everyone who
has nominated him or her. In
terms of the prototypicality
gradient, A is at the same level as

Based on the

theories that

themselves.

social identity, self-
categorization, and

social comparison

group members
conduct upward
comparisons, we
suggest that group
members should
not nominate other
members less

prototypical than

the individuals who nominated
him. Thus, A’s nominations-not-
returned score is 0. B, however, reciprocates
only one nomination, and nominates
two others who did not nominate him as
contributing to the team. In this case, B’
nominations-not-returned score is 0.67,
because, out of the three nominations, two
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Nominations-not-
A .H. returned = 0
®

B .h. Nominations-not-
- returned = .67

Note: Two individuals with similar peer nominations
(indegree = 3), but with different nominations-not-returned
scores. Individual B is hierarchically higher than individual
A. Circle size represents level of performance on the
attribute.

FIGURE 1. Nominations-Not-Returned in Peer
Assessment Network

were not returned. Accordingly, B is higher in
the prototypicality gradient than one of the
nominating individuals, and lower than the
other two (see Figure 1).

We argue that, controlling for peer-
nominations score and with a limited number
of nominations, B is higher in the assessment
hierarchy than A, and therefore has better
potential to be a good performer in the future
(see Figure 1). In sum, we posit that, controlling
for incoming nominations, there will be a
positive relationship between nominations-
not-returned and future performance.

Hypothesis 2: Controlling for peer nominations,
nominations-not-returned will add to the reliabil-
ity of prediction of future performance. The more
nominations individuals receive but do not return
to the nominees, the higher their future perfor-
mance.

Nominations by Nominees: The Hierarchy
Concealed inTriads

Sociologists theorize that triads—three actors
and the linkages among them—are qualita-
tively different from dyads (Simmel, 1955).
Moreover, insights derived from social net-
work analysis suggest that examination only
of dyadic measures (e.g., peer-nominations
measure and/or nominations-not-returned) is

often inadequate for capturing network com-
plexity and the effects on dependent variables
(Burt, 1992; Robins, Pattison, Kalish, &
Lusher, 2007).

The current measure of peer nomi-
nations determines one’s position in a
hierarchy according to the number of
selections received from others, while the
nominations-not-returned measure focuses
on being selected without reciprocating the
nominations. Both measures are dyadic, rep-
resenting the hierarchical organization of the
prototypicality gradient. However, hierarchy
can also be captured by triadic measures. We
suggest that nominations-by-nominees can
provide additional information about an indi-
vidual’s hierarchical status in a network.

Nominations-by-nominees is defined
thus: when peer A is the evaluated person,
two peers, B and C, have nominated A on
an assessed characteristic, and at least one of
them has also nominated the other on that
characteristic. Let us consider three instances.
In the first case, B and C do not nominate
each other on the assessed characteristic. In
this case, A has a peer nomination score of
2 and a nominations-by-nominee score of 0,
so A is clearly higher on the assessed charac-
teristic hierarchy than B and C. In the second
case, A is nominated by both B and C, but
C also nominates B. In this case, A’s nomi-
nations-by-nominees score is 0.5. Thus, a
hierarchy—A is higher than B, who is higher
than C. The third case, in which A is nomi-
nated by B and C, who also nominate each
other on the assessed characteristic, provides
A with a nominations-by-nominees score of
1, since both of the two nominations between
nominees exist (i.e., A was nominated by
two individuals, both of whom display the
assessed characteristic). In sum, A is higher
in the prototypicality gradient, because he
has been selected by prototypical others (see
Figure 2).

Explanation of why a higher score in
nominations-by-nominees in peer assessment
indicates a higher level of prototypicality
can be found in the literature about expert
opinion (Brass & Burkhardt, 1993). Drawing
on resource dependence, social comparison,
and social information-processing theories,

Human Resource Management DOI: 10.1002/hrm
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Note: Nomination by nominees in peer nominations and
performance. Individual A (evaluated in the left network)
is nominated by individuals B and C as an expert, as
does individual C; therefore, B is a nominee. Conversely,
individual D (evaluated in the right network) is nominated
by F and E (both of whom were not nominated by others).
Based on the nominations-by-nominees measure,
individual A is higher in the hierarchy than D although
both received the same number of nominations (2). Circle
size represents level of assessed performance on the
attribute.

FIGURE 2. Nominations-by-Nominees in Peer
Assessment Network

Brass and Burkhardt (1993) argued that an
individual’s centrality in the network of a
group reinforces his/her reputational power.
Individuals selected by other group members
can be accepted as individuals with the
reputation of experts and therefore better
evaluators of a characteristic. For example,
in assessments of cognitive ability, peers
with the reputation of high cognitive ability
should be better evaluators than those with
lower cognitive ability. In other words, those
who are higher on the assessed characteristic
should be selected by more members of a
group, but also by members selected by others
as high on the characteristic.

Individuals perceived as prototypical
should nominate others who are even
more prototypical, according to social
comparison theory (Festinger, 1957). A
prototypicality hierarchy is thus created
in which the more prototypical member is
nominated by others who have themselves
been nominated as prototypical.! The
information obtained from this triadic
comparison adds to information from
the peer-nomination score, and from the
proposed nominations-not-returned score
that only concerns dyadic comparisons. We
therefore hypothesize that nominations-by-
nominees will improve prediction of future
performance better than peer-nominations
and nominations-not-returned:

Human Resource Management DOI: 10.1002/hrm
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Hypothesis 3: Nominations-by-nominees will im-
prove prediction of future performance over other
measures of assessment.

Expressive and Instrumental
Assessments

Peer assessments often require employees to
assess their peers according to several dimen-
sions. In this study, we have assessed two psy-
chological dimensions that frequently appear
in studies on social information processing.
Asch (1946) found that social information
processing can be reduced to two primary di-
mensions: social and intellectual. Bales (1950)
and Slater (1955) identified socioemotional
orientation and task orientation as the two
dimensions from which group members
formed impressions of others.Leadership
studies emphasize that subordinates evaluate
managers on task and people orientation
(Yukl, Gordon, & Taber, 2002). Fiske, Cuddy,
and Glick (2007, p. 77) state that “people ev-
erywhere differentiate each other according
to liking (warmth, trustworthiness) and re-
specting (competence, efficiency).”

In regard to social relationships,
Ibarra (1992, 1993) indicates the universal
dimensions of expressive and instrumental
ties. Instrumental ties (in the context of
work) involve exchange of job-related
resources, including information, expertise,
and material resources (Kram, 1988; Thomas,
1990). Expressive ties involve an exchange of
friendly behavior and (emotional) support
and are characterized by higher levels of
trust and closeness than instrumental ties
(Krackhardt, 1992).

In this study we concentrate on these two
dimensions, referring to them as expressive
versus instrumental dimensions (Ibarra, 1992,
1993). Itis obvious that assessing others on the
instrumental dimension is highly relevant to
future performance, but why the expressive
dimension is also relevant is less obvious.
Casciaro and Lobo (2008) demonstrated
that people prefer having instrumental
ties with people they like. Social ability to
connect with others helps individuals to tap
into knowledge available in a group. Thus,
individuals assessed as high on the expressive
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dimension will ultimately perform better due
to the resources acquired from cooperation
with other group members. To assess how
individuals perform and to validate the two
peer-assessment dimensions, we focused
on: engagement, performance under stress,
and leadership. These are highly relevant to
every work setting, and are distinct from one
another, so that together they capture a wide
spectrum of aspects of performance as related
to peer assessment.

Social Network Analysis and
Perceptions of Expressive and
Instrumental Prototypical Behavior
Social network analysis is an analytical frame-

work assisting data collection and analysis in
order to capture organizational

Future performance
of an individual

can be assessed

processes (Tichy, Tushman, &
Fombrun, 1979). Social networks
consist of actors, and of linkages
that may be directed (i.e., have a
source and a target). In the case of
peer evaluations, the “actors”

not only by how nominate others who display the
_ assessed characteristic (linkages).
many selections/  Thijs results in a network of nomi-

nominations he or

she has received,

evaluating other
indicators based on
peer nominations

that also reflect

but also by

nations according to assessed
characteristics (but not social
relationships or ties between indi-
viduals). Such networks tap into
prototypical representations of so-
cial reality (Freeman, 1992; Knoke
& Kuklinski, 1982; Krackhardt,
1987). We selected a network-
analysis framework because it of-
fers indicators of hierarchy among
nominees that comprise more
information, and can capture the

the hierarchy of within-group prototype gradient.
We suggest that the new
nominations. indicators—nominations-not-

returned and nominations-by-

nominees—can enhance our
knowledge of within-group social relation-
ships, which can, in turn, add to our
understanding about individual group
members. Thus, future performance of an
individual can be assessed not only by how
many selections/nominations he or she

has received, but also by evaluating other
indicators based on peer nominations that
also reflect the hierarchy of nominations.

Method

Sample and Procedure

Participants were 249 Israeli male recruits,
volunteers for a two-day selection process for
an all-male military unit. All recruits were
18 years old and had completed high school.
Selection took place out-of-doors and resem-
bled selection processes in civil organizations,
in which observers and raters evaluate candi-
dates’ performance. Recruits were divided
into 18 groups in which the commanders
made sure that the recruits did not know each
other. They were asked to perform a variety of
tasks together with their new peers. As in
other military tasks, the recruits were depen-
dent on their peers in order to complete their
assignments, and the group members were
consistently together, making it possible for
them to evaluate each other. Observers evalu-
ated the recruits using code numbers printed
on their shirts, which were visible through-
out the procedure. The selection rate of
recruits accepted to the unit was about 53
percent, and eventually 132 of these recruits
were accepted to the unit.

At the end of the selection procedure, peer
assessment was conducted in every group,
focusing on evaluating friendly behaviors and
contribution to the group, two aspects that are
relevant indicators for elite unit performance
and can be readily assessed after two days of
shared activity. Each member of each group
had to identify three other members who, in
his opinion, contributed most to the group,
and three that demonstrated more friendly
behaviors during the selection than other
group members.

The soldiers were placed in a circle to allow
all group members to see the numbers printed
on the shirts (they did not know each other by
name). This made it possible for soldiers to see
the numbers of the other group members, but
because they continuously scanned the entire
circle, it was difficult to note who selected

Human Resource Management DOI: 10.1002/hrm



whom, or for them to look at each other’s
assessments. A member of the psychology
department distributed the questionnaires,
explaining that the recruits should write the
numbers of those they nominated, based on
their reactions to these members’ behavior
during the two previous days. For each
group, recruits’ responses were entered into
two matrices, so thata “1” in cell-i,j indicates
that individual i nominated individual j
as representing the assessed characteristic.
One such matrix represented assessment
of friendly behavior (i.e., our “friendly
behavior network”). The other represented
assessment of the contribution to the team
(i.e., our “contribution network”)

Each unit commander also evaluated his
recruits, on a Likert scale, after interviewing
each of them at the end of the selection
process.

To validate the peer-assessment tool, we
conducted a performance assessment of these
soldiers about six months later. Performance
was assessed by the commanders who had
been working with them and training them.
It is important to note that the command-
ers acted as guides during the basic training
period. That is, they were consistently with the
soldiers, giving them assignments of increas-
ing difficulty, observing their performance,
and providing feedback on their evaluated
performance. The commanders also collected
multiple measures reflecting each soldier’s
behavior, written tests about weapons and
tools, objective measures of performance such
as number of hits in target practice, or time
taken for an obstacle course. Based on their
evaluations, the commanders assessed the
soldiers on a Likert scale, on three measures
that are central to a soldier’s role: performance
under stress, engagement, and leadership.

Measures: Peer Assessment

The peer-nominations score represents the
number of people who select an individual as
demonstrating friendly behaviors (in the
friendly behavior network) or as a contribu-
tor to the team (in the contribution network).
Since the groups differed slightly in size, we
normalized indegree centrality, calculating it

Human Resource Management DOI: 10.1002/hrm

A SociAL NETWORK APPROACH TO PEER ASSESSMENT

as the proportion of others on the team who
nominated the respondent as demonstrating
friendly behavior or as a contributor
(Wasserman & Faust, 1994). The index ranged
from O (the respondent was not selected) to 1
(the respondent was selected by everyone on
the team). This represents the traditional or-
ganizational measure in peer-assessment
tools, and is similar to the measure called in-
degree centrality in social network analysis.

Nominations-not-returned was calculated
as the proportion of unreciprocated selec-
tions (in both networks) from other group
members. Nominations-not-returned scores
ranged from O (all those who selected an indi-
vidual were reciprocally selected) to 1 (none
of those who selected an indi-
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vidual were reciprocally selected
by that individual). This is similar
to the nonreciprocity measure in
social network analysis.
Nominations-by-nominees was
calculated as the number of
selections (in both networks)
of an individual divided by the
potential number of selections
among others and presented in
percentages. Thus, our measure
of nominations-by-nominees is
d = 21/n(n-1), where n is the num-
ber of peer nominations and 1
reflects the number of selections
of an individual by others in the
friendly behavior and/or contri-
bution network. Since we define
n according to peer nomina-
tions (the number of selections
received), our nominations-by-
nominees measure is similar to
the more traditional measure of
(indegree-based) egocentric net-
work density. Nominations-by-
nominees ranges from O (none of

performance.

It is important
to note that the
commanders acted
as guides during the
basic training period.
That is, they were
consistently with
the soldiers, giving
them assignments of
increasing difficulty,
observing their
performance, and
providing feedback

on their evaluated

the group members who selected
the individual selected each other)
to 1 (all of the group members also selected
each other). All three peer-assessment mea-
sures were calculated using the UCINET pro-
gram (Borgatti, Everett, & Freeman, 2002).

A supervisor’s assessment (control) tested
whether the information collected from peers
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during the selection process added to the
prediction of future performance beyond the
traditional, subjective top-down assessment
of a single supervisor. Our control derived
from the assessment of a commander of the
unit who interviewed each soldier during
the selection process in order to evaluate the
soldier’s suitability for the unit. It is important
to note that the supervisor’s assessment was
conducted at the end of the selection process in
parallel to the peer assessment (and six months
prior to the assessment of performance).
Performance after six months was assessed
by two to four direct commanders of each
soldier for about half a year (after the
selection) and were familiar

command is an

important component

performance. Many
potential leaders
are required for the
success of a military
unit, for which
reason all soldiers
are given formal
leadership training,
and leadership
performance is

evaluated by their

The ability to

of a soldier’s

commanders

with the soldiers’ performance
(they had also monitored, rated,
graded, and documented the
performance of each soldier over
a six-month period). In order
to rate performance level, the
commanders used a Likert scale,
ranging from 1 (very low) to 5 (very
high). Evaluations were of three
key performance dimensions:

1. Engagement: defined as “high
levels of activity, initiative, and
responsibility” (Dvir, Eden, Avo-
lio, & Shamir, 2002, p. 737). Sol-
diers need to be committed and
highly motivated toward develop-
ing fighting skills and abilities.
Investing effort in achieving this
goal in the first six months of
military training is a key element
of success and is very evident to
their commanders. The com-
manders collected information
about engagement behaviors for
each soldier. For example, en-
gaged soldiers are more likely to
volunteer for tasks in their free

time that demand extra effort
(e.g., carrying/being in charge of special
equipment such as communication equip-
ment, heavy machine guns, etc.). Perfor-
mance of such extracurricular tasks is
documented. Summarizing such indica-
tors of engagement informed command-

ers’ ratings of each soldier on the five-point
Likert scale.

2. Performance under stress: stressful, threat-
ening, or demanding situations can be
conducive to a decrease in performance
(Driskell & Salas, 1991, 1996). The sol-
dier’s role in a combat unit is difficult,
comprising mental and physical chal-
lenges in extreme conditions “that may
result in extensive . . . physical, psycho-
logical, or material consequences. . . .”
(Hannah, Uhl-Bien, Avolio, & Cavarretta,
2009, p. 898). Soldiers’ ability to perform
under such stress and in life-threatening
conditions is essential, which is why mili-
tary training is intentionally stressful and
demanding (Luria & Torjman, 2009), en-
abling commanders to evaluate perfor-
mance in different stressful circumstances.
For example, shooting ability and accu-
racy is measured over six months by
counting the number of direct hits in
shooting practices, under varying levels
of stress. The level of accuracy of shooting
would not decrease much in stressful ex-
ercises if the soldiers performed well
under stress.

3. Leadership: a mechanism of interpersonal
influence over subordinates (e.g., Yukl,
2002). The ability to command is an im-
portant component of a soldier’s perfor-
mance. Many potential leaders are required
for the success of a military unit, for which
reason all soldiers are given formal leader-
ship training, and leadership performance
is evaluated by their commanders. For ex-
ample, each soldier is assigned as “soldier
on duty” for several days of the basic train-
ing period. This role includes responsibil-
ity for maintaining a department schedule
defined by the commanders. It also in-
cludes managing departmental logistic
duties and tasks, and the division of jobs
among the soldiers (guard duty, kitchen
duties, etc.). The commanders monitor
how well these tasks are accomplished by
the department soldiers.

In our study, the unit commanders were
unaware of the research teams’ hypotheses,

of candidates’ scores of half a year earlier, and
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of other commanders’ ratings of the soldiers’
performance. In order to assess inter-rater
agreement among these observers, we used a
special Intra-class Correlation known as ICC
[1,K] (see Shrout & Fleiss, 1979, for a similar
procedure). This form of ICC is adjusted
for varying numbers of raters for different
participants. The average ICC (1,k) assessment
was .829 for engagement, .873 for leadership,
and .819 for performance under stress,
indicating good agreement among raters. The
mean of the ratings of all observers was used
to calculate interdependent performance
scores.

Results

Means, standard deviations, and correlations
among variables are presented in Table I.
Correlations among peer assessment mea-
sures (peer nominations, nominations-by-
nominees, nominations-not-returned) of the
two assessed networks (friendly behavior and
contribution) are not high (average = .36),
suggesting that these are two discrete
domains of assessment. Furthermore, corre-
lations among these measures within each
network are even smaller (average = .225 for
friendly behavior and .275 for contribution),
demonstrating that the three measures also
measure properties specific to each network.

We found that supervisors’ assessment of
soldiers during the selection (interview score)
was related to the peer-nomination score
on both dimensions, as well as to the nom-
inations-by-nominees score on the friendly
behavior network, but we found no signitfi-
cant relationship between supervisors’ assess-
ment of the soldiers during selection and the
soldiers’ performance half a year later. We
did, however, find some significant relation-
ships among peer-assessment measures in the
selection and the soldiers’ performance half a
year later.

The significant correlations of network
measures with performance suggest that
these measures may add to prediction of
future performance. However, in order to
determine if any of these measures predicts
performance better than others, especially
in regard to peer nominations, we tested
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our hypotheses in a combined, hierarchical
linear model (HLM), which included all of
the predictors. HLM is suitable for testing
relations when individual data are nested
within groups (Bryk & Raudenbush, 1992).
With three dependent variables (engagement,
leadership, and performance under stress) and
two assessment dimensions (contribution
and friendly behavior), we ran six regressions,
each regression predicting a dependent
variable from one network.

The results of the HLM analysis, presented
in Table II for the friendly behavior network
and Table III for the contribution network,
support our hypotheses, but only for one
specific network and dimension. Hypothesis
1 suggested that the peer-nominations score
would be related to future performance.
As shown in Table III, there was only weak
support for this hypothesis, since the score
was only related to engagement, and only
in the contribution-to-the-group assessment.
Neither of the other dimensions (performance
under stress and leadership) was significantly
related with peer nominations in either of the
assessed networks.

Hypothesis 2 was that nominations-
not-returned would predict performance.
As shown in Table II, nominations-not-
returned did not correlate significantly with
any of the three dimensions of performance
(engagement, leadership, and performance
under stress) in the friendly behavior net-
work, after controlling for peer-nominations
score and all other variables. This was the
only measure significantly related to central-
ity in the friendly-behavior network. On the
other hand, it was not significantly related
to performance in contribution-to-the-group
assessment (see Table III).

Hypothesis 3 suggested that the
nominations-by-nominees score would add
to the prediction of performance. As shown
in Table III, nominations-by-nominees signifi-
cantly predicted engagement and performance
under stress after controlling for supervisors’
evaluation, peer-nominations, and nomina-
tions-not-returned scores in the contribution to
the group assessment network, but did not pre-
dict performance in the friendly behavior net-
work (see Table II). In sum, there was support
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for Hypothesis 3 in the contribution network
but not in the friendly behavior network.

Discussion

The aim of this study was to test the contribu-
tion of additional network analytic measures
examining hierarchy to the predictive valid-
ity of peer assessment. Longitudinally, we
found that nominations-by-nominees was
the best predictor of performance in the peer-
assessment network of instrumental contri-
bution to the group on the dimensions of
engagement and performance under stress,
but not in leadership. On the other hand,
nominations-not-returned was the only mea-
sure to predict performance in the peer-
assessment network of friendly behavior (for
all three dimensions). The peer-nominations
score, the only measure traditionally used in
peer assessment, was found to be a valid pre-
dictor of performance (together with nomi-
nations-by-nominees), but only in assess-
ment of contribution to the group and only
for engagement. It was also found to relate to
supervisors’ assessment during the selection
process (see Table IV). Thus, it seems that
nominations-by-nominees and nominations-
not-returned do in fact improve prediction of
performance, and were found to be better
predictors of performance than traditional
assessment measures such as peer nomina-
tions and supervisors’ assessment. It also
appears that supervisors react to the number
of peer nominations but not to other indica-
tors that have higher predictive validity.

We found that peer nominations predicted
performance only in regard to contribution to
group assessment together with nominations-
by-nominees. It is possible that this is due
to the complexity of assessing contribution to
the group (versus friendly behavior), and that
for such more complex assessments multiple
measures are needed. We think that peer
nominations only predicted engagement (and
not performance under stress or leadership)
because of the theoretical proximity of
contribution to the group and engagement,
and that highly engaged individuals (i.e.,
those demonstrating high levels of activity
and responsible behavior) are prototypical
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contributors to the group. Measuring three
different dimensions of performance that are
relevant to work settings and distinct from
each other (i.e.,, engagement, performance
under stress, and leadership) provided the
first empirical results about what exactly
peer-assessment measures can predict.
Many human resource practices aim to
achieve a higher level of these dimensions of
performance, and this study’s contribution
is the provision of empirical evidence
concerning which peer-assessment measures
are related to each of these dimensions.

In regard to the more complex measures
and future performance, we found that for
each assessed network (friendly behavior,
contribution to the group), only
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one of these measures is valid
in prediction of performance
(i.e., validity of peer-assessment
measures depends on the content of
the dimension assessed). Although
we hypothesized thatnominations-
not-returned and nominations-
by-nominees would be wvalid
predictors for instrumental and
expressive assessment networks
alike, it appears that a different,
content-related logic operates for
each network.

The distinction between the
two assessments used in this study
(friendly behavior and contribu-
tion) is aligned with the distinc-
tion between instrumental and
expressive network ties in the liter-
ature (see Fombrun, 1982; Ibarra,
1992, 1993), a recurring categori-
zation of how individuals perceive
others (Asch, 1946; Bales, 1950;

It seems that

assessment

nominations-by-
nominees and
nominations-not-
returned do in fact
improve prediction
of performance,
and were found to
be better predictors
of performance

than traditional

measures such as

Fiske et al., 2007; Slater, 1955). peer nominations
Apparently, this fundamental cat- o
egorization was not considered in 219 Supervisors
analyzing human resource prac- assessment

tices. It is possible that practices

varying from selection of potential
employees to their assessment and
development may be different when separat-
ing instrumental and expressive content. We
found no discussion of the effects of assess-
ment content on network measures, and
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therefore can only rely on other bodies of lit-
erature that differentiate among these aspects.

It is possible that the difference between
predictors of performance in instrumental
and emotional assessment networks derives
from the prototype being assessed. We believe
that the difficulty of assessing others on a
prototype and the complexity of evaluation
may influence categorization. Rosch and
Mervis (1975) found that not all prototypes
are so easily memorized or so informative for
guidance. Others (see Kunda, 2002) suggest that
prototypical thinking relates to environmental

Leadership

Nominations-not-returned

§ m factors such as social complexity. Harrison,
538 Price, Gavin, and Florey (2002) suggested
(2 = . . e 1 s .
= :é £ that, 1r1. eval}latlng others, social information
2% ¢ processing is affected by two sources of
3 5l % diversity between individuals. Surface diversity
S|z - reflects visible characteristics that are easily
g _g _g observed and measured (such as age, sex, or
é § § race). Deep-level diversity is less apparent
S |E|E and includes personality traits and values, as
33 well as attitudes, preferences, and beliefs (see
also Harrison, Price, & Bell, 1998). We suggest
that the instrumental contribution to group-
s| 9 dimension assessment involves more complex,
g e deep-level prototypes; hence, there is greater
£ 2 'g need for evaluation of experts/prototypical
GE, o @ ¢ members within a group (i.e., nominees).
> 8 o _5 Conversely, the expressive prototype is less
2|2 § 2 complex and would not require consulting
. -% € -% with others in regard to assessment. The dyadic
Slec comparison between pairs (nominations-not-
Els E returned) captures those of the group who
zlez

behave more expressively than their peers.
The paired comparisons among members of
a group clearly identify those that behaved in
a friendly manner (i.e., the highly expressive
prototypical members).

The dyadic measure of nominations-not-
returned points to group members assessed
as those that behaved in a friendly manner
in the selection and therefore are likely to
receive support from others who view them
as friends. Over time, they may even receive
more support from others because they
are more likely to build social ties with
others. This suggests that prototypicality—
high scores on the different indicators
derived from the assessment network—is not
only related to performance due to group
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hierarchy but also because it becomes an
actual resource. In other words, individuals
behaving prototypically may ultimately
acquire social capital (i.e., the “ability to
secure benefits through membership in
networks and other social structures”; Portes,
1998, p. 8). It is possible that group members
displaying prototypical behavior will achieve
social support that is less available to less
prototypical members, and will perform better
due to their accumulated social capital.> Thus,
social capital may develop after selection
of prototypical members and mediate the
relationship between prototypicality and
future performance.

We also found that while nominations-
not-returned in the friendly behavior network
predicted all three dimensions of performance
(engagement, performance under stress, and
leadership), nominations-by-nominees pre-
dicted two out of the three measures in con-
tribution to group assessment but did not
predict leadership performance. The fact that
a dyadic (as opposed to triadic) hierarchy mea-
sure reflects leadership is entirely consistent
with research findings that the hierarchical
structure of emergent leadership in the mili-
tary is primarily dyadic (Kalish & Luria, 2013).

In our review of peer assessment studies,
we found none that integrate the social
cognition that occurs during peer assessment
with assessment outcomes and measures.
Peer assessment can be explained by social
identity and self-categorization theories
(Tajfel & Turner, 1979; Turner et al., 1987),
providing a bridge between applied practices
of human resource and social theories. We
believe that peer appraisal is an element
of real life that can be studied and tested
in order to improve social theories. Great
advantages can be derived from deeper
theoretical understanding of peer-assessment
procedures. As seen in this study, theoretical
understanding can lead to new indicators for
improving predictive validity.

Our results demonstrate that to enhance
predictive validity (at least in this sample),
the measure traditionally used in peer
assessment (peer nominations) should be
supplemented with the more complex
measures of nominations-not-returned and
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nominations-by-nominees. Logically, these
more complex measures convey significant
information about the hierarchy of the
prototypicality gradient, and hence of the
peer-assessment network. We also found that
supervisors’ assessments are mostly correlated
with peer-nomination scores (calculated on
the basis of the peer-assessment data). Our
results indicate that the predictive validity of
peer assessment can only beimproved by using
a different calculation of the data collected
during the traditional peer-assessment
procedures, and that these improvements
will add to the prediction value of
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supervisory assessments.

Such assessments are also used
in organizations for employee
development (Farh, Cannella, &
Bedeian, 1991). Developmental
evaluations are based on feed-
back (Brett & Atwater, 2001).
Peer-assessment scores (peer nomi-
nations) were assigned in order to
identify areas of performance that
needed improvement. It is pos-
sible that returned nominations-
by-nominees provide additional
information that enhances an
individual’s understanding of
his or her performance in the
group. Our results show improved
predictive validity of the pro-

Our results

demonstrate that
not all dimensions of
assessment relate
similarly to future
performance, so that
different measures
may be valid for
different dimensions

of assessment.

posed measures, which is of the
utmost importance for such
feedback-based practices. More accurate rat-
ings in human-resource feedback processes
lead to increased trust and are even linked
to organizational effectiveness outcomes
(Bettenhausen & Fedor, 1997; Drenth, 1998;
Farh et al., 1991). According to Drenth (1998),
lack of accuracy in rating scores damages the
fairness perception of employees.

Our results demonstrate that not all
dimensions of assessment relate similarly
to future performance, so that different
measures may be valid for different dimen-
sions of assessment. By means of three
measures of assessment (peer nominations,
nominations-by-nominees, and nominations-
not-returned), practitioners can test which
measures are most relevant to each assessed
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dimension. Hence, due to a simple validation
process, practitioners can use the most
appropriate measures and improve the
accuracy of their assessment scores. In our
study, we recommended that the military
human resource practitioner should use
the nominations-not-returned measure to
calculate the friendly-behaviors assessment,
and the nominations-by-nominees measure

to calculate the contribution assessment.
Our results may also be applied to manager
training and development

limitation of using

only top-down

We note the

programs, a key element of
which is creating a mechanism
for obtaining information that
managers do not otherwise receive
about aspects of their behavior
(London & Smither, 1995;

assessmentofthe ~ Waldman, Atwater, & Antonioni,
1998). Our results demonstrate that
dependent variable,  manager assessments are correlated
with traditional peer-nomination

and suggest that

future research
should employ
objective measures
as the dependent
variables, as well
as, where possible,

multiple sources of

evaluation.

scores, and not with the more
complex measures (nominations-
not-returned and nominations-
by-nominees). Thus, managers
seem to only note dimensions of
performance captured by the peer
nominations, rather than noticing
more valid information revealed by
the more complex measures. Thisis
aligned with studies by Janicik and
Larrick (2005) who demonstrated
that accurate perception of
networks, especially of more
complex network structures, is not
intuitive but can be learned. We

suggest that managers should be
trained to analyze data about employees based
on complex measures of peer assessment for
this purpose. Such information was shown in
this study to be related to future performance,
and therefore should improve managerial
decisions regarding subordinates.

Finally, it is important to note that our
peer-assessment process was based on a fixed
number of nominations. We suggest that the
complex measures tested in this study should
also apply to assessment processes based on an
unlimited number of nominations. Since our
measures tap into the hierarchical structure

of the prototypicality gradient, they should
be relatively independent of respondents’
freedom to nominate as many others as they
wish.> However, based on the literature of
prototypicality discussed in this study, we
do find it advantageous to fix the number
of nominations, since nominating a small
number would allow every participant to point
to those who fit the prototype exceptionally
well, thereby making assessment easier and,
hence, reduce errors of assessment.

Limitations

One limitation of this study is the unique
sample of 18-year-old male soldiers. As a
selected group from a specific culture with rel-
atively similar backgrounds, this is a homoge-
neous sample that makes it possible to control
for potential intervening variables, but also
limits the generalizability of the findings.
Previous studies (Dvir et al., 2002; Shamir,
Zakay, Breinin, & Popper, 1998) discussed the
similarities between civilian and military con-
texts, so we do not anticipate that the results
will be dependent on the sample. Future re-
search should extend the examination of these
network measures to nonmilitary settings.

A second limitation is related to con-
ducting peer assessment within a real-life
selection process. The process may have
biased individuals’ responses to surveys due
to social desirability. Despite this limitation,
meta-analytic findings suggest that while
social desirability does play a role in personnel
selection, itis “not a pervasive problem as had
been anticipated by 1O psychologists” (Ones,
Viswesvaran, & Reiss, 1996, p. 660). Future
research should test the contribution of these
network measures to ongoing organizational
assessment, both in terms of their validity
and the value of the additional information
to feedback and improvement based on the
measurement.

A third limitation is that cross-sectional
design precluded the possibility of determin-
ing causality. Although the design was longi-
tudinal, used terms such as predictive validity,
and hypothesized that peer-assessment mea-
sures can predict performance, it is important
to note that, because this is far from being a
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controlled experiment, we cannot conclude
that high scores in peer assessment are condu-
cive to better performance.

Our criteria for examining the predic-
tive validity of our measures were based on
commanders’ assessment of the soldiers’
performance during their basic training.
This measure has advantages over regular
supervisory assessment in civil organizations
because the commanders consistently moni-
tor soldiers’ performance during basic train-
ing and use multiple objective tests in their
evaluations, as explained in the Method sec-
tion. Furthermore, each soldier was assessed
by several commanders, with high reliability
between their evaluations. There are, how-
ever, criticisms in the literature of the clas-
sic supervisory-based assessment, which has
been shown to be less valid than peer assess-
ment (Kane & Lawler, 1978). Although the
commanders’ assessment has many advan-
tages over the classic supervisors’ assessment
measurement in civil organizations, we note
the limitation of using only top-down assess-
ment of the dependent variable, and suggest
that future research should employ objec-
tive measures as the dependent variables, as
well as, where possible, multiple sources of
evaluation.

Future Research Agenda

Our results show that performance is pre-
dicted by structural characteristics of an indi-
vidual’s position in the assessment network.
Future research should investigate personal
characteristics such as traits and predisposi-
tions of individuals who are nominated but
do not return nominations, and of those who
are nominated by nominees (Kalish & Robins,
2006; Klein, Lim, Saltz, & Mayer, 2004). We
suggest that future studies should also com-
pare multidimensional feedbacks, including
nominations-by-nominees, nominations-
not-returned, and peer nominations, with
the current single-dimension feedback based
only on peer nominations. Such studies
should also test validity and accuracy of un-
limited nominations for peer-assessment
processes. Adding an independent measure
of prototypicality to peer-nomination
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measurements may provide further support
for our theoretical explanation.

Our results indicate that different networks
follow different paths of logic (Rank, Robins, &
Pattison, 2010). For some, such as the friendly
behavior assessment, future performance
is related to nominations-not-returned; for
others, such as contribution assessment,
future performance is related to nominations-
by-nominees. Assessments and network
studies should therefore consider the assessed
dimension and the “structural logic”
applicable to each network individually.
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Notes

1. We note that there could be multiple hierarchies of
prototypicality, in which different individuals
choose prototypical members based on different
norms. The deviating norms should add noise to
the peer-assessment measure regardless of what
calculations are used. Positive correlations be-
tween the peer-assessment measure and future
performance in this and previous studies indicate
that the phenomenon is infrequent.

2. An alternative explanation to the relationship be-
tween our measures and performance is that the
measures tap social capital rather than prototypi-
cality. However, in this setting, it is unlikely that any
participant had higher social capital during the se-
lection because of the short period in which these
group members worked together, and their isola-
tion from other social networks. Thus, in this spe-
cific “field laboratory,” peer ratings would not have
been influenced by social capital.

3. Our measures are logically similar to those that
examine hierarchy and power in networks with
unlimited nominations. The nominations-not-
returned measure is similar to Krackhardt's (1994)
measures of least-upper-boundedness, while the
nominations-by-nominees measure is similar to
Bonacich’s (1987) power.
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