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Summary

Team trust is gaining attention in research and practice due to its benefits for team

performance, yet clarity about the intricacies of its measurement is needed.

Therefore, we meta-analyzed 118 studies (N = 7,738) to untangle the role of

measurement features by investigating the degree to which they influence the trust–

performance relationship. Results showed that the trust–performance relationship is

contingent upon time lag and source of measurement. Specifically, cross-sectional

and single-source studies produced higher effect sizes than time-lagged and

different-source studies. In contrast, the moderating roles of conceptualization–

operationalization alignment and referent of trust measures were not supported. Post

hoc analyses revealed that affective trust is more strongly related to global, versus

specific team outcomes, and that mixed-referent items are particularly effective

within intact teams, whereas the trust–performance relationship is constrained when

direct consensus items are used within ad hoc teams. Furthermore, we provided a

critical review that highlights the importance of composites, multilevel forces, and

item content and wording. Finally, we clarified key gaps in the literature, calling for

research where needed. This review serves as a bridge between conceptualization

and measurement and lays the groundwork for advancing knowledge of team trust.
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1 | INTRODUCTION

Trust is gaining attention in research and practice for its benefits

to both teams and organizations (Costa, Fulmer, & Anderson, 2017).

Peterson and Kaplan (2016) recently developed the laws of trust that

must be followed for organizations to be successful, claiming trust is

the glue that holds employees together. In agreement with this claim,

Ross (2006) explains that trust is the critical element that will permit

the proper functioning of modern teams, such as those relying on vir-

tual tools. This emphasis on trust in the workplace, especially team

trust, is illustrated with recent efforts to improve the understanding

of this construct through both theoretical (e.g., Costa et al., 2017;

Grossman & Feitosa, 2018) and empirical reviews (e.g., Breuer,

Hüffmeier, & Hertel, 2016; De Jong, Dirks, & Gillespie, 2016).

Although these reviews point to a notable link between team trust

and team performance, additional clarity is needed about how to best

measure team trust before important conclusions can be drawn, and

diagnostic and intervention efforts can be put into practice with full

confidence.

More specifically, trust has been conceptualized and measured

numerous ways, making it difficult to draw sound comparisons across

studies or identify what each is capturing conceptually. Indeed, our

review of the trust literature revealed that researchers have used

46 different measures to assess various conceptualizations of trust.

Although some have started to shed light on how team trust should

be defined (Fulmer & Gelfand, 2012) and have provided reviews of

these measures (McEvily & Tortoriello, 2011), little has been done to

assess the extent to which differences in team trust measurement

impact the trust–performance relationship. It is possible that the team

trust–performance relationship may not emerge entirely through key

team dynamics but, to some extent, through artifacts of varying mea-

surement approaches (Schmidt, Le, & Ilies, 2003). For example, due to
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a lack of construct validity in some team trust measures, they may

include performance-related items (e.g., my team members are well

aware of whether I perform as expected) that could inflate the rela-

tionship between these constructs. As such, understanding the role of

measurement idiosyncrasies is imperative for furthering knowledge of

the trust–performance relationship.

Therefore, in this paper, we provide a systematic review that

seeks to untangle the role of measurement features in shaping the

team trust-team performance relationship. In particular, this review

is threefold with the overarching goal of integrating various concep-

tualizations and operationalizations of team trust in past research

and providing insights to guide future research and practice (see

Figure 1). First, we use meta-analysis to investigate the extent to

which measurement artifacts might serve as moderators of the team

trust–performance relationship. Second, we critically review the cur-

rent state of team trust measurement by comparing and contrasting

the criterion validities of team trust scales, based on their measure-

ment features and the domain of team trust they capture. Third, we

identify and organize future research needs to shape the team trust

research agenda moving forward. Although two recent meta-

analyses (Breuer et al., 2016; de Jong et al., 2016) have been con-

ducted on team trust, our research serves to advance the literature

because neither have focused on measurement, thus providing a

foundation of empirically driven knowledge of psychological con-

structs (Schultz & Whitney, 2005).

2 | THEORETICAL BACKGROUND

Although recent work has started to accumulate evidence towards

the importance of team trust, underlying this construct is a wide

range of conceptualizations and operationalizations. Accordingly,

researchers have called for more clarity regarding what team trust

really is and its impact on outcomes (e.g., Palanski, Kahai, &

Yammarino, 2011), including more precision surrounding the measure-

ment of team trust (Fulmer & Gelfand, 2012).

2.1 | The concept of trust at the team-level

One of the most widely known definitions of trust is the “willingness

of a party to be vulnerable to the actions of another party based on

the expectation that the other will perform a particular action impor-

tant to the trustor, irrespective of the ability to monitor or control that

party” (Mayer, Davis, & Schoorman, 1995, p. 172). There are two main

components of this definition: positive expectations (i.e., cognitive-

driven) and the willingness to be vulnerable (i.e., affective/attitude-

driven). Extrapolating to the team-level, the former is representative

of an individual expecting that his/her teammates are able to perform

a task appropriately (Butler & Cantrell, 1984), whereas the latter is

associated with an emotional investment and caring for the team-

mates (Erdem & Ozen, 2003). Both types are likely to influence how

members work together, including the monitoring of tasks and back-

up behavior (Barczak, Lassk, & Mulki, 2010).

At the team-level, trust has been found to be a multidimensional

and multilayered construct (Castaldo, Premazzi, & Zerbini, 2010). In a

discussion of trust across organizational levels, Fulmer and Gelfand

(2012) argued that it can reside at different levels of analysis

(i.e., individual, team, and organizational) and that it is critical for

researchers to specify the level at which trust is being conceptualized

and align their definitions with the target conceptualization. Thus,

although we recognize that trust can reside at the individual and

organizational levels, we focus on the conceptualization of trust as a

team-level phenomenon. We therefore draw from a prior definition of

team trust as “a shared psychological state among team members

comprising willingness to accept vulnerability based on positive

expectations of a specific other or others” (Fulmer & Gelfand, 2012,

p. 1174). However, to emphasize the ideas that it takes time for indi-

vidual perceptions of trust to converge as a shared team property and

that trust changes over time, we build on the prior conceptualization

and define team trust as “an emergent and dynamic shared state at

the team-level whereby team members believe in one another's com-

petence and are willing to be vulnerable beyond task-related issues.”

More specifically, this definition calls out the potential for the

F IGURE 1 Illustration of general scope of this team trust review
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properties of team trust to change through interaction (i.e., emergent

and dynamic), the importance of individual perceptions coalescing to

form a team-level construct (i.e., shared and at the team-level), and

the importance of both affective and cognitive components of trust

(i.e., belief in one another's competence and willingness to be

vulnerable).

2.2 | The conceptualization and
operationalization gap

In the past, numerous conceptualizations of trust have provided defi-

nitions that map onto both cognitive and affective trust (e.g., Barczak

et al., 2010; Dirks, 1999). Accordingly, Mayer et al.'s (1995) dimen-

sions of ability and integrity can be considered more cognitive-based,

whereas benevolence is more affective-based. Similarly, trust in com-

petence and trust in motives of values (Barber, 1983; Sitkin & Roth,

1993) can be interpreted as equivalent to cognitive-based and

affective-based trust, respectively. Lau and Cobb (2010) organized

previous literature on the components of trust as (a) cognitive

(McAllister, 1995), calculus-based (Lewicki, Wiethoff, & Tomlinson,

2005; Rousseau, Sitkin, Burt, & Camerer, 1998), or rational (Kramer,

1999) forms of trust and (b) affective (McAllister, 1995), relational

(Kramer, 1999; Rousseau et al., 1998), or identification-based (Lewicki

et al., 2005) forms of trust.

Recent meta-analyses show cognitive and affective components

of trust influence performance to a similar extent, but that each

dimension does significantly relate to performance on its own

(e.g., De Jong et al., 2016). Despite this overlap, these components

are conceptually unique, and when their distinction is not made clear,

misinterpretation or improper measurement can result. Specifically,

many researchers use the broader term “trust” regardless of whether

the operationalization actually measures only cognitive or affective

trust, but not both dimensions, creating a gap in how trust is concep-

tualized versus how it is measured. Considering this gap, as well as

criticism of previous meta-analyses for not drawing on theoretically

grounded definitions (Colquitt, Scott, & LePine, 2007), we investigate

whether studies examine trust as specific dimensions (e.g., affective

trust) or at the global-level (e.g., incorporating both the affective and

cognitive components), representing a more multifaceted view.

Moreover, it is not uncommon for studies to misalign their team

trust definitions and their chosen scale, which has important impli-

cations for the interpretation of results. For instance, studies may

define trust from a cognitive perspective (e.g., “the shared belief

that team members will perform their roles and protect the interests

of their teammates,” Salas, Sims, & Burke, 2005, p. 561), then

measure it in a global manner, with items that are cognitive but

contaminated with affective items as well (e.g., “we would both feel

a sense of loss if one of us was transferred and we could no longer

work together,” McAllister, 1995, p. 27). This confusion about the

true focus of trust studies can misinform researchers and practi-

tioners alike. Although an emphasis on aligning the definitions and

operationalizations of constructs is not novel (e.g., Hinkin, 1998;

Wright, Brown, Thase, & Basco, 2017), it is often overlooked by

studies assessing team trust.

Considering that team trust has been defined in numerous ways,

different conceptualizations may be more or less relevant to the

performance criterion used in a given study. Seeing as scholars draw

from and theorize about trust conceptualizations as they relate to

performance within multiple contexts, it is important for measures

to align with conceptualizations for the expected relationship to be

observed (e.g., Fulmer & Gelfand, 2012). With that in mind, we

hypothesize:

Hypothesis 1. The concept-operationalization alignment of team trust

measures moderates the relationship between team trust and

team performance, such that the relationship is stronger when the

concept and operationalization of team trust are aligned (rather

than misaligned)

Assessments of both trust and performance can vary in their

source: self-ratings, observer-ratings, or even objective measures

(e.g., Marlow, Reyes, Gregory, & Salas, 2016; McEvily & Tortoriello,

2011). Subjective measures, including self and observer ratings are

widely thought to be contaminated, as they are prone to a variety of

biases (Mathieu, Kukenberger, D'Innocenzo, & Reilly, 2015). Objective

measures, in contrast, often fail to capture the entire domain of a con-

struct (e.g., total sales are likely only one component of a team's per-

formance and are therefore considered deficient). In support of this

notion, Mesmer-Magnus and DeChurch (2009) showed that the esti-

mate of the information sharing and team performance relationship

was larger for subjective versus objective criteria.

Furthermore, when measures of both the predictor and criterion

are captured by the same source, the observed relationship is subject

to common method bias (Podsakoff, MacKenzie, Lee, & Podsakoff,

2003). Typically associated with self-report measures, common

method bias can also occur when outside raters assess both team trust

and team performance. The performance-cue bias, for example, occurs

when knowledge about one aspect of a team serves as a cue that cau-

ses the rater to assess another aspect of the team in a cue-consistent

manner (e.g., because trust is considered important for teamwork, a

rater who knows a team is high in trust may assign high performance

ratings, and vice versa, regardless of the actual level of the second

attribute; Martell & Leavitt, 2002). Thus, we examine measurement

source as a moderator that can influence the strength of the observed

trust–performance relationship. Although common method variance is

not novel or specific to team trust, we argue that it is important to

assess the degree to which it is contributing to the trust–performance

relationship. Indeed, this aligns with the suggestions of previous

authors to statistically model the effects of common method variance

(Podsakoff et al., 2003). Consistent with prior findings, we expect:

Hypothesis 2. Measurement source moderates the relationship between

team trust and team performance, such that the relationship is

stronger when measures are drawn from the same source (rather

than different sources)
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Another prominent research practice is to collect all data at the

same point in time. Common method variance is often brought to

the forefront when data collection stems from self-report and cross-

sectional designs (Spector, 2006). Measuring trust and performance

simultaneously can produce biases due to the contextual cues sur-

rounding the retrieval component of the response process being the

same for both constructs (Podsakoff et al., 2003). Accordingly,

researchers have long demonstrated that performance will cue the

responses of other constructs (e.g., cohesion and communication)

when a cross-sectional design is utilized due to the attribution

hypothesis (Staw, 1975). Unfortunately, this sets the stage for biases

such as consistency motifs (i.e., tendency to respond alike to similar

questions) and demand characteristics (i.e., cues triggered by the items

themselves or the context surrounding the assessment). Thus, there is

a risk that cross-sectional designs can produce less accurate estimates

of the relationship under investigation.

Furthermore, it is important to note that researchers have found

that trust changes over time—most teams begin with temporary,

fragile team trust and as time continues, this trust can falter

(Jarvenpaa & Leidner, 1999), change depending on trust asymmetry

(De Jong & Dirks, 2012), be replaced by other forms of trust (Robert,

Denis, & Hung, 2009), or even transform from a unidimensional to a

multidimensional construct (Webber, 2008b). This variability in how

trust evolves can be attributed to occurrences in the preceding

performance episode (Grossman & Feitosa, 2018). As teams cycle

through action and transition phases, the level of trust within a given

phase will be more influential, or more proximal to their performance

within that same phase, as compared with performance that occurs

in later phases. Relatedly, a simplex pattern may exist, where the

strength of the trust–performance relationship decreases as the time

lag between the assessment of each construct increases (Hulin,

Henry, & Noon, 1990). The more team trust and team performance

are separated in time, the more distal the relationship becomes, as

additional factors come into play over time (e.g., action processes,

performance feedback in the previous cycle, and transition processes)

that mediate their relationship (Grossman & Feitosa, 2018).

Conversely, levels of team trust and team performance at the same,

or closer points in time, are more likely to be directly related. There-

fore, a cross-sectional estimate of the trust–performance relationship

is a static snapshot that does not account for the unfolding of team

functioning over time, resulting in a higher correlation estimate

between constructs than if these measures had a lag between them.

Thus, we hypothesize:

Hypothesis 3. The time-lag of measurement moderates the relationship

between trust and team performance, such that the relationship is

stronger when measures are drawn at the same time (rather than

at different times)

Another aspect of team trust measurement that should be consid-

ered is the measurement referent. Based on the compositional models

of Chan (1998), measures can use referents with either “I” (i.e., direct

consensus) or “we” (i.e., referent shift) to generate an aggregated

perception at the team-level. Although aggregate constructs emerge

from the summation of lower-level indicators (Johnson, Rosen, &

Chang, 2011), studies have shown that the inclusion of referents at

the higher level can explain variance above and beyond the individual

referent alone (English, Griffith, & Steelman, 2004). Further, within-

group agreement increases when a referent-shift model is used over

direct consensus (e.g., Klein, Conn, Smith, & Sorra, 2001). The latter

relies on the assumption that lower level perceptions can be simply

aggregated to the higher level, as they are isomorphic (e.g., “I trust the

individuals in my team”), whereas the former emphasizes the referent

as the targeted higher-level construct (e.g., “My team backs each

other up during stressful times”). Prior research has compared these

approaches for other constructs, such as climate (i.e., a meta-analysis

revealed that the referent-shift model yielded a stronger relationship

between climate and job performance than direct consensus; Wallace

et al., 2016).

In line with these findings, Kozlowski and Klein (2000) advocate

for the referent of measures to match the level of analysis represen-

ted in the outcome. According to the compatibility principle (Ajzen,

1985; Fishbein & Ajzen, 1974), matching the specificity between an

attitude and behavior will maximize predictive power. Thus, it is

important that both variables of interest—in this case, team trust and

team performance—align with regards to their level of analysis and

target (i.e., team). Extending prior work to team trust, we expect that

trust will be a stronger predictor of team performance when it is cap-

tured through the referent-shift model. As team trust represents a

team-level construct, team-level items will be better reflective of the

trust that has emerged within the team, and therefore more relevant

to the team's performance as compared with individuals' perspectives

on their trust with their teammates.

Hypothesis 4. The referent of team trust measures moderates the rela-

tionship between trust and team performance, such that the rela-

tionship is stronger when trust measures utilize referent shift

(rather than direct consensus)

3 | METHODOLOGY

3.1 | Literature search

To identify studies for inclusion, searches were conducted using

APA's PsycINFO, Business Source Premier, and Dissertation Abstracts

International. Keywords included “trust” and “team*” or “trust” and

“group*,” producing 22,202 results, which were reviewed to assess

their relevance. Supplementing this, “team trust” and “group trust”

were searched in Google Scholar, and crosschecking was conducted

of studies from previous meta-analyses on trust (e.g., Balliet & Van

Lange, 2013; de Jong et al., 2016) to ensure that all relevant articles

were included. Our literature search included articles available until

January 2018. A final database of 111 relevant studies, involving

118 effect sizes, and 7,738 teams were obtained after evaluating

studies against various inclusion criteria. This final set of articles is
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marked with an asterisk in the reference list (see Appendix A for

effect sizes and further details).

3.2 | Inclusion criteria

To be included, studies had to contain enough information to calcu-

late a correlation between team trust and team performance. Studies

that did not examine trust at the team-level were not included

(e.g., trust with supervisor and trust with organization). Similarly, pri-

mary studies in which the outcome was not at the team-level

(e.g., correlation between team trust and individual performance) were

excluded. Second, effect sizes representing trust in children or animal

samples were not included because they were not relevant to the

workplace. Third, teams had to contain three or more individuals to be

included. Although teams have been defined as two or more individ-

uals working together towards a shared goal (Salas, Dickinson,

Converse, & Tannenbaum, 1992), dyads are shown to have distinct

characteristics from other teams. These differences include the fact

that dyads are more transient, trigger stronger emotional ties, consist

of limited team dynamics, and are studied by different researchers

than those studying teams of three or more (Moreland, 2010); all of

which can pose systematic differences in how team trust develops.

Finally, any study in which trust was not psychological in nature, such

as legal studies (e.g., trust bonds and antitrust law), was not included

due to lack of relevance.

3.3 | Description of coding schema

A brief description of the major coding categories is presented below,

including team trust, related variables, and moderators of these rela-

tionships. Sample size, number of teams, sample and team characteris-

tics, and measure reliabilities were also incorporated when available.

Our coding scheme also included several categories that were not

directly related to our primary hypotheses, but enabled us to conduct

several exploratory analyses designed to inform our broader review

and discussion of trust measurement guidance.

3.3.1 | Concept-operationalization alignment

To capture the item content of measures of team trust (i.e., positive

expectations and willingness to be vulnerable), the operationalization

of trust at the team-level was considered. Both operationalization and

concept were coded for specificity, classifying those addressing only

one component of trust (e.g., cognitive) as specific and those tapping

onto multiple components (e.g., cognitive and affective) as global. If a

composite of different trust measures was created, we classified this

as global, but distinguished it as a composite. Subsequently, we

assessed the alignment by comparing the coding for the conceptuali-

zation and the operationalization in each study. Misalignment

occurred when the operationalization was broader than the concept,

or the concept was broader than the operationalization. Alignment,

conversely, meant that the operationalization and concept matched at

either the global- or specific-levels.

3.3.2 | Trust measurement referent

When generating a team-level measure of trust, it is common for

researchers to adapt interpersonal measures such as McAllister (1995)

and change the referent to the “team.” A sample of an item at the

team-level includes “Members of our team follow through on their

commitment to one another” (Chang, Sy, & Choi, 2012). To address

our referent hypothesis, we coded articles for whether the self-report

measures had direct consensus (e.g., I trust my teammates), referent

shift (e.g., we can rely on each other), or were mixed (e.g., items that

included both “I” and “we” referents).

3.3.3 | Measurement source

It is common for performance measures to come from different

sources. For instance, same source (e.g., where both trust and perfor-

mance are self-reported) or different sources (e.g., supervisor ratings

and performance count) are specific ways to categorize the sources of

measurement. As other meta-analyses (e.g., Mathieu et al., 2015;

Mesmer-Magnus & DeChurch, 2009) have focused on objective ver-

sus subjective performance, we incorporate the extent to which the

sources of the predictor and criterion matched or differed and distin-

guish types of mismatch (e.g., self-report predictor and observer crite-

rion versus self-report predictor and objective criterion) to detect

systematic differences in assessment types.

3.3.4 | Time-lag of measurement

To gather whether trust and performance measures were assessed

simultaneously, we coded the time-lag between these measures when

reported. Although the majority of studies were cross-sectional,

25 incorporated a time-lag between trust and performance measures.

Within this lagged design subgroup, a median of 4 weeks and average

of 13 weeks between the trust and performance measures existed,

but with a large standard deviation of 30.38 weeks. Due to skewness

of data, we removed four studies identified as outliers by the inter-

quartile rule, reducing the descriptive statistics to M = 3.8 weeks and

standard deviation = 2.6. This removal did not alter any of the meta-

analytic conclusions. Thus, as suggested by Viechtbauer and Cheung

(2010), we moved forward without the removal of these outliers.

3.3.5 | Team lifespan

Consistent with other meta-analyses (e.g., Bell, 2007), we included

team lifespan as a moderator to help parse out contextual influences
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on observed effect sizes. To account for differences based on

whether teams have a future together or not (Salas et al., 2008), we

categorized teams as either intact or ad hoc. Intact teams are those

organizational, “real” teams that work together for longer periods of

time and have a shared past and future together, whereas ad hoc

teams are those that come together for a quick purpose and disband

after short periods of time (e.g., laboratory studies and Master of

Business Administration students).

3.3.6 | Coding of team performance

Team performance outcomes, including creativity, efficiency, effec-

tiveness, and results (Bell, Villado, Lukasik, Belau, & Briggs, 2011; de

Wit, Greer, & Jehn, 2012), are combined to assess the overall trust–

performance relationship. Consistent with how we categorized team

trust, we further coded team performance as specific or global. Exam-

ples of specific team performance measures include outcomes that

were focused on one dimension of performance, such as creativity,

which evaluates the uniqueness or novelty of an output in comparison

with other outputs (Bell et al., 2011). Global measures would include a

mixture of outcomes, such as a study that relied on the Hackman and

Wageman's (2005) model of team effectiveness to assess productive

outputs, social outputs, and individual team member outcomes

(e.g., Purvanova, 2008). Consequently, the global category had multi-

ple components that included two or more team performance

dimensions.

3.4 | Coding procedures

Studies that met the inclusion criteria were coded for several pieces

of information, including measurement features (e.g., rating source

and referent), sample size, reliability coefficients, and effect sizes.

Three of the authors served as raters by first coding and discussing

50 articles together to develop a shared mental model of the coding

scheme. The Fleiss' Kappa between the three raters was κ = 0.82, all-

owing us to assume interchangeability across raters. This process

ensured that the coding was appropriate, rigorous, and aligned with

teams literature. Subsequently, all remaining articles were divided and

coded by at least two raters. Raters coded articles independently and

then came together to reach consensus on any discrepancies in cod-

ing. Cohen's Kappa was calculated for each of the coding categories,

yielding κ = 0.81, 0.95, 0.92, 0.66, 1.00, and.83 for initial coding of

concept-operationalization alignment, trust measurement referent,

measurement source, time-lag of measurement, team lifespan, and

team performance, respectively. This showed evidence of excellent

agreement for the majority of categories, except for time-lag of mea-

surement, where substantial, rather than perfect, agreement was

found as per Landis and Koch's (1977) rule of thumb. These indices

correspond to the preconsensus agreement between the coders. A

final agreement of 100% was extracted after the authors resolved dis-

crepancies through a consensus meeting.

3.5 | Analyses

Analyses for the current study followed Hunter and Schmidt's (2004)

meta-analytic procedures, which draw from a random-effects model

and utilize a weighted mean estimate of the overall effect size, taking

into account the heterogeneity of studies, including the various sam-

ple sizes. Meta-analytic effect sizes were corrected for unreliability in

the trust and performance measures using artifact distributions. In

cases where reliability estimates were not reported, the average of

internal consistency estimates reported in the primary studies was

input as the artifact distribution. The mean reliabilities for team trust

and team performance were 0.88 and 0.92, respectively. Furthermore,

when multiple effect sizes were presented within a single sample,

composite correlations were created (Nunnally, 1978). If the informa-

tion required to calculate a composite was not available, the mean of

the effect sizes was used. In cases where a composite or average was

calculated, the reported reliability estimates were used in the

Spearman–Brown formula to calculate the reliability of the combined

measures.

Trim-and-fill publication bias analyses (Duval & Tweedie, 2000)

were conducted to ensure that inaccessibility of research was not

driving our results. This technique generates a symmetrical distribu-

tion of the imputed effect sizes from the published data. Specifically,

observed and adjusted values are generated, and significant differ-

ences between them are interpreted as evidence of publication bias. If

the adjusted confidence interval (CI) does not include the observed

meta-analytic correlation, there is thought to be publication bias

(e.g., Gonzalez-Mulé, Cockburn, McCormick, & Zhao, 2019). First, our

findings show that the observed meta-analytic correlation did indeed

fall within the adjusted CI, and the observed and adjusted CIs substan-

tially overlap, p ôbserved = .34, 95%CI [0.30, 0.40] versus p âdjusted =

.29, 95%CI [0.24, 0.35], suggesting there is no evidence of publication

bias. Second, over 34 effect sizes were included in the overall meta-

analytic review that came from unpublished sources for this relation-

ship. Third, we examined the associated funnel plot to ensure there

was no skewness in the distribution of effect sizes. Together, we

accumulated evidence that publication bias was not a concern.

To interpret the meta-analytic results, a combination of proce-

dures was utilized to maximize the accuracy of our results, as rec-

ommended by Geyskens, Krishnan, Steenkamp, and Cunha (2009).

First, both 95% CIs and 80% credibility intervals (CVs) for each effect

size were calculated. CIs can inform the extent to which a given effect

size estimate is accurate or contains sampling error. It is required that

the CI does not include zero to say the estimated population mean

effect size is significantly different from zero, precisely and accurately

(Aguinis, Pierce, Bosco, Dalton, & Dalton, 2011), allowing us to con-

clude whether the trust–performance relationship was statistically sig-

nificant. Second, we turn to the CV, Q-statistic, and I2 to determine if

we have evidence for seeking moderators. Specifically, CV gives infor-

mation about whether the range of values includes subsets of the

population. In other words, if there is a lot of variability (i.e., wide CV)

and the interval includes zero, this indicates that there is justification

to explore moderators. A significant result for the Q-statistic allows
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for the conclusion that variability exists beyond sampling error

(Lipsey & Wilson, 2001), whereas I2 provides the percentage of vari-

ance that is not caused by sampling error, allowing us to quantify the

heterogeneity in the effect (Higgins, Thompson, Deeks, & Altman,

2003). When combined, these are good indicators of moderators.

Third, after meeting these criteria (further discussed below), modera-

tor analyses were conducted. An effect size was calculated for each

moderator level, and their CIs were reported. Because Zou's (2007)

procedure provides a stronger approach to comparing effect size dif-

ferences when correlation heterogeneity exists than just comparing

CIs, we computed a modified asymptotic CI (Bonett, 2008). In line

with other recent meta-analyses (e.g., De Jong et al., 2016; Hughes

et al., 2016), we concluded moderation if the modified asymptotic CI,

which is created around the difference between the two levels of the

moderator, excluded zero.

4 | HYPOTHESIS TESTING

Although the overall relationship between team trust and team

performance was not hypothesized, we assessed this main effect to

reinforce its importance and to aid in the interpretation of our

measurement moderators. Accordingly, our results show a positive

relationship between trust and performance, p^ = 0.33, 95%CI

[0.29, 0.36], as depicted in Table 1. The failsafe k is 3,125, which

suggests that it would take at least this amount of file-drawer null

effects to turn this positive trust–performance relationship into a non-

significant one. Similar to recent team trust meta-analyses

(Breuer et al., 2016; De Jong et al., 2016), our results show a positive,

moderate relationship with team performance. Providing evidence

that there was justification to examine idiosyncrasies of trust

measurement as moderators of the trust–performance relationship,

the CV was large and included zero, 95%CV [−0.03, 0.69], and the Q-

statistic was significant (Q = 416.64, p < .001). Further, I2 was 72%,

showing moderate levels of heterogeneity (Higgins et al., 2003).

Together, these results provide evidence of heterogeneity and

variance across findings in the primary studies to justify further explo-

ration of moderators. Accordingly, we proceeded with the examina-

tion of moderators using subgroup analysis (Schmidt & Hunter, 2015)

to estimate meta-analytic correlations at different levels of the

moderators and constructing 95% CIs around the subgroup differ-

ences to determine if levels were significantly different from each

other (Bonett, 2008; Zou, 2007).

First, we investigated the extent to which construct conceptuali-

zations and operationalizations of team trust were aligned. Hypothesis

1 predicted that the observed team trust–team performance relation-

ship would be stronger when trust conceptualizations and

operationalizations were aligned versus misaligned (e.g., a measure of

trust that captured only one dimension, whereas the concept

referenced two). Results showed that alignment or misalignment did

not make a significant difference, as both situations yielded compara-

ble effect sizes (ρaligned − ρmisaligned = .01, 95%CI [−0.10, 0.06]).

TABLE 1 Trust measurement contingencies: Relationship to team performance

Relationship k N r p^ SDρ 95%CIL 95%CIU 80%CVL 80%CVU

Overall 118 7,738 .29 .33 .18 0.29 0.36 0.09 0.56

Concept-operationalization alignment

Misaligned 29 2,182 .28 .32 .16 0.25 0.38 0.11 0.53

Oper. > Concept 13 990 .29 .33 .16 0.24 0.43 0.13 0.53

Concept > Oper. 16 1,192 .27 .31 .17 0.22 0.40 0.09 0.52

Aligned 70 4,129 .30 .33 .18 0.29 0.38 0.11 0.56

At global-level 48 2,784 .32 .36 .18 0.30 0.42 0.12 0.59

At specific-level 22 1,345 .25 .28 .15 0.21 0.36 0.09 0.48

Measurement source

Same source 30 1,886 .44 .50 .16 0.43 0.56 0.29 0.70

Different source 58 3,871 .20 .22 .09 0.19 0.26 0.10 0.35

Self-observer 31 2,310 .22 .25 .13 0.19 0.31 0.09 0.41

Self-objective 27 1,561 .18 .20 .02 0.15 0.24 0.17 0.22

Measurement time lag

Cross-sectional 73 5,039 .30 .34 .17 0.29 0.38 0.12 0.56

Lagged design 23 1,243 .19 .21 .11 0.13 0.25 0.10 0.28

Trust measurement referent

Direct consensus 21 1,348 .29 .34 .08 0.28 0.39 0.23 0.44

Referent shift 36 2,715 .26 .30 .18 0.23 0.36 0.07 0.53

Abbreviations: CI, confidence interval; CV, credibility interval.
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Further, we examined different types of alignment and misalignment

that could occur. That is, trust concepts and operationalizations could

be aligned in that both were global or both were specific, or could be

misaligned in that the operationalization could be broader than the

conceptualization (i.e., global versus specific), or vice versa. As Table 1

shows, the magnitude of the trust–performance relationship was

consistently positive with no significant differences in its magnitude,

both across and within the aligned and misaligned categories, failing

to support Hypothesis 1.

Next, we investigated moderating influences based on measure-

ment source and study design. Our second hypothesis proposed that

the estimate of the trust–performance relationship would be stronger

when the measurement sources of both trust and performance were

the same. Supporting Hypothesis 2, the magnitude of the trust–

performance relationship varied greatly depending on measurement

sources (ρsame − ρdifferent = .28, 95%CI [0.20, 0.35]). A strong positive

correlation was estimated when sources were the same (ρ = .50,

95%CI = 0.43,0.56), whereas a lower correlation was estimated when

sources were different (ρ = .22, 95%CI [0.19, 0.26]). No further signifi-

cant differences were found in regards to whether team performance

was measured by an observer or in an objective manner (see Table 1

for details).

Cross-sectional designs were then compared with studies where

trust and performance were measured with a time lag. Supporting

Hypothesis 3, the magnitude of the trust–performance relationship

differed greatly depending on the design (ρcross-sectional − ρlagged =

.13, 95%CI [0.07, 0.22]), with a higher correlation estimate for cross-

sectional designs (ρ = .34, 95%CI [0.29, 0.38]) compared with time-

lagged designs (ρ = .21, 95%CI [0.13, 0.25]). Interestingly, even

though the lagged design included measurements up to 2 years

apart, the relationship between trust and performance remained sig-

nificantly positive. Together, these findings reveal that although

same-source approaches and cross-sectional designs yielded inflated

effect sizes, the trust–performance relationship remained significant

across time-lagged designs, different-source measures, and even

objective measures—a result that is not always sustained across

such contexts.

For Hypothesis 4, we predicted that the estimate of the trust–

performance relationship would be stronger when team trust

measures were grounded in the referent shift model versus direct

consensus. Results failed to support this hypothesis; ρdirectconsensus −

ρreferentshift = .04, 95%CI [−0.04, 0.13]. Although the referent shift

approach did indeed show a positive relationship with team perfor-

mance, p^= .30, 95%CI [0.23, 0.36], so did measures utilizing direct

consensus, p^= .34, 95%CI [0.28, 0.39] (See Table 1 for more details).

Taken together, these findings (a) suggest that team trust has an

impact across a range of performance and measurement types,

(b) provide insight about the conditions under which different mea-

surement approaches are more or less likely to have an impact, and

(c) allow for a degree of confidence that the trust–performance

relationship arises through key team dynamics, not simply artifacts

of measurement.

5 | ADDITIONAL EXPLORATION AND
DISCUSSION

Considering the complexity and multidimensionality of team trust, it is

not surprising that the psychometric properties of the 46 measures

used in our sample differ. To better understand the current state of

team trust measurement, we identified commonly used scales that

drive most of the research on team trust (i.e., Cook & Wall, 1980;

Jarvenpaa, Knoll, & Leidner, 1998; Jarvenpaa & Leidner, 1999; Mayer,

Caruso, & Salovey, 1999, Mayer & Gavin, 2005; McAllister, 1995;

Robinson, 1996; Simons & Peterson, 2000). Beyond these scales, sev-

eral studies developed their own measure or adapted from a mixture

of measures. A majority of these ranged from four to six items, but

varied in content, predictive value, and psychometric properties. For

instance, scales could have included direct consensus (e.g., “I can rely

on my team members to keep their word” from De Jong & Elfring,

2010), more interpersonal/relational components (e.g., “If I got into

difficulties at work, I know my workmates would try and help me out”

from Cook & Wall, 1980) or use a referent shift (e.g., “We are all cer-

tain that we can fully trust each other” from Simons & Peterson,

2000). Some items even have members from outside of the team as a

source (e.g., “Other work associates of mine who must interact with

this individual consider him/her to be trustworthy” from McAllister,

1995) or include part of the team as a target (e.g., “Most of my team-

mates approach his/her work with professionalism and dedication”

from Dayan & Di Benedetto, 2010).

To better understand what these different approaches mean for

measurement, we compared the commonly used scales with the less

traditional ones. Surprisingly, most scales fell around the average of

effect sizes, ρrange = .27–.37. However, as Table 2 shows, both Simons

and Peterson's (2000) and Jarvenpaa et al.'s (1998), 1999) scales fell

outside this range, with a high true correlation estimate for

Jarvenpaa's scale (ρ = .51, 95%CIaffective [0.30, 0.59]), but a low esti-

mate for Simons and Peterson's (2000) scale (ρ = .22 95%CI [0.04,

0.38]). Considering the significant difference between these two mea-

sures (ρJarvenpaa − ρSimons = .29, 95%CI [0.03, 0.49]), we delved into

these two measures to compare and contrast them.

Interestingly, these scales have similarly strong psychometric and

agreement indices: αSimons = .92 versus αJarvenpaa = .89; ICC(1)Simons =

0.24 versus ICC(1)Jarvenpaa = 0.21; ICC(2)Simons = 0.69 versus

ICC(2)Jarvenpaa = 0.60; rwgSimons = 0.91 versus rwgJarvenpaa = 0.83 on

average. In regards to other characteristics, they both utilize global

items (e.g, tapping into affective and cognitive components) as well as

referent-shift items (e.g., the team was the referent used throughout).

However, the item content was very different when comparing these

two scales. Specifically, although Simons and Peterson's items focus

on assertions such as “showing absolute integrity and respecting each

other's competence,” Jarvenpaa's items elicit more generalized feel-

ings about teammates such as “being trustworthy” and “able to rely

on each other.” The latter, being a more direct and transparent

approach, might be more successful at quickly assessing whether team

members perceive each other as trusting (Costa & Anderson, 2011).
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Another, more problematic feature of the Simon and Peterson'

measure includes the extreme wording in all five of its items. Sample

items include “Every [team member] present shows ‘absolute’ integ-

rity” and “We expect ‘complete’ truth from each other.” Therefore,

we echo what has been demonstrated within organizational psychol-

ogy research literature (McPherson & Mohr, 2005; Spector, van

Katwyk, Brannick, & Chen, 1997)—when assessing trust in teams, the

focus should be on utilizing items that cover the affective and cogni-

tive components without creating biases in responses. As such, it is

important for researchers to consider how the items will be inter-

preted by those taking the survey. Items should be direct and easily

interpretable, whereas items that permit multiple interpretations or

rely on extreme wording should be avoided. As Edwards and Thomas

(1993) long predicted, any lack in rigor associated with item content

will have adverse consequences. Thus, we suggest the following:

Measurement Guidance 1: To maximize the ability to predict

team performance and to avoid response biases, utilize trust scales

that (a) capture both cognitive and affective components of trust and

(b) avoid extreme item wording.

5.1 | The emergence of team trust

We defined team trust as an emergent and dynamic shared state that

calls for the consideration of temporal elements. Because the focus of

this paper is on trust in teams, we adopted a definition that reflects

TABLE 2 Overview of different measurements of trust

Reference k p^ 95%CI Sample item Specificity Referent Example article

McAllister (1995) 28 .37 0.29 0.44 “I can rely on this person

not to make my job more

difficult by careless

work”

Global Mixed Joshi, Lazarova, & Liao,

2009; Parayitam &

Dooley, 2009; Qiu &

Peschek, 2012

Simons and

Peterson

(2000)

11 .22 0.04 0.38 “We are all certain that we

can fully trust each

other”

Global Referent-shift Langfred, 2004; Peterson &

Behfar, 2003; Hu, 2013

Jarvenpaa et al.

(1998); 1999)

8 .51 0.30 0.59 “Overall, the people in my

group were very

trustworthy”

Global Referent-shift Kirkman, Rosen, Tesluk, &

Gibson, 2006; Huang,

2009

Cook and Wall

(1980)

10 .33 0.17 0.46 “Most of my workmates

can be relied upon to do

as they say they will do”

Specific: Cognitive Mixed Boies, Lvina, & Martens,

2010; Braun, Peus,

Weisweiler, & Frey,

2013; Druskat &

Pescosolido, 2006

Mayer et al.

(1999), Mayer

& Gavin, 2005)

4 .26 0.09 0.42 “If someone questioned my

team's motives, I would

give my team the benefit

of the doubt.”

Global Direct

consensus

Camelo-Ordaz, García-Cruz,

& Sousa-Ginel, 2014;

MacCurtain, Flood,

Ramamoorthy, West, &

Dawson, 2008; Palanski

et al., 2011

Robinson (1996) 4 .32 0.01 0.64 “My team members are not

always honest and

truthful”

Specific: Affective Mixed Rau, 2001; Carmeli, Tishler,

& Edmondson, 2012;

Stephens, Heaphy,

Carmeli, Spreitzer, &

Dutton, 2013

Homegrown

scale

11 .30 0.21 0.38 “My team members are

truthful in dealing with

one another”

Varied Varied Ying Chieh & FengChia,

2012; Cohen, Ledford, &

Spreitzer, 1996;

Schneider, Dowling, &

Payton, 2009

Adapted from

more than two

measures

13 .27 0.16 0.39 e.g., items from Cook and

Wall (1980) and

McAllister (1995)

Varied Varied Kanawattanachai, 2002;

Costa, Roe, & Taillieu,

2001; Hakonen &

Lipponen, 2009

Combined: Less

used scales

31 .33 0.28 0.38 “Overall, the people in your

group are very

trustworthy”

Varied Varied Zornoza, Orengo, &

Peñarroja, 2009;

Danganan, 2001; Hertel,

Konradt, & Orlikowski,

2004

Note. k = total effect sizes included; ρ = average true score correlation.

Abbreviations: Aff., affective; CI, confidence interval; Cog., cognitive.
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trust as a shared team property and expected items that accurately

capture trust as an emergent state to show the strongest relationships

with team performance. That is, in line with prior research (Chan,

1998), referent shift items were thought to more closely capture the

emergence of trust, whereas direct consensus items were considered

less aligned due to their focus on individual members' trust in their

teams rather than an assessment of shared levels of trust in the team

as a whole. Considering that results did not support this hypothesis,

however, we conducted post hoc analyses to further explore this

measurement feature.

Recent work highlights the idea that it takes time for emergent

constructs, like trust, to develop enough to be perceived by team

members as a shared team characteristic (Carter, Carter, &

DeChurch, 2018). With this in mind, we expanded on analyses

related to the referent of team trust measurement to consider the

notion that different referents may be more or less appropriate

depending on the extent to which trust has sufficiently emerged as

a shared team property. Specifically, we compared measurement

approaches across teams that operated in an ad hoc versus intact

manner, with the idea that intact teams would have more time for

team trust to emerge. Analyses revealed some interesting patterns

that may lead to more nuanced views of team trust over time (see

Table 3).

Although no differences emerged between ad hoc and intact

teams overall, results showed that referent-shift measures in ad hoc

teams yielded significantly weaker estimates of the trust–performance

relationship than mixed-referent measures within intact teams

(ρrefshift,adhoc − ρmixed,intact = −.16, 95%CI [−0.31, −0.02]). This pattern

suggests that in short-term teams, even the most appropriate mea-

surement referents may produce underwhelming results (ρ = .23,

95%CI [0.10, 0.35]), perhaps because there is not sufficient time for

trust to emerge as a shared team construct. On the other hand, mixed

referent items yielded the strongest trust–performance relationships

within intact teams (ρ = .39, 95%CI [0.32, 0.46]). Although speculative,

a possible interpretation of this finding is that once trust has time to

emerge as a shared property, the team perspective becomes more rel-

evant for performance, but the role of the individual perspective is still

sustained, hinting at the importance of conceptualizing trust as a mul-

tilevel construct.

Although prior work has distinguished between trust at different

levels (Fulmer & Gelfand, 2012), trust at the team level has primarily

been conceptualized as a property that is shared across team

TABLE 3 Trust dimensionality and compatibility: Relationship to team performance

Variable k N r p^ SDρ 95%CIL 95%CIU 80%CVL 80%CVU

Trust measurement referent by study type

Intact teams 72 5,101 .31 .35 .18 .30 .40 .12 .58

Direct consensus 10 512 .25 .29 .10 .19 .38 .16 .41

Referent shift 24 1,942 .29 .33 .16 .26 .40 .13 .53

Mixed referent 26 1,715 .34 .39 .17 .32 .46 .17 .61

Ad hoc teams 46 2,637 .25 .28 .17 .22 .34 .06 .50

Direct consensus 11 836 .32 .37 .04 .30 .43 .32 .42

Referent shift 12 773 .20 .23 .21 .10 .35 -.04 .49

Mixed referent 16 722 .24 .26 .20 .14 .37 .01 .51

Operationalization of Trust

Specific 41 2,894 .30 .33 .19 .27 .39 .09 .57

Cognitive 21 1,191 .28 .31 .11 .23 .38 .17 .46

Affective 17 1,505 .27 .31 .19 .22 .41 .06 .56

Global 31 1,987 .29 .33 .21 .25 .41 .06 .60

Composited 27 1,634 .34 .38 .16 .31 .45 .18 .58

Trust–performance compatibility

Noncompatible relationship 52 3,190 .33 .37 .16 .32 .42 .17 .57

GlobalIV/Spec.DV 30 1,882 .32 .36 .16 .29 .43 .15 .57

Spec.IV/GlobalDV 22 1,308 .34 .39 .16 .31 .46 .19 .59

Affective 9 641 .44 .52 .11 .43 .61 .38 .65

Cognitive 12 649 .24 .27 .11 .18 .33 .13 .41

Compatible relationship 52 3,535 .27 .30 .21 .24 .36 .04 .57

Global IV & DV 34 1,996 .29 .32 .21 .25 .40 .05 .59

Specific IV & DV 18 1,539 .25 .27 .20 .18 .37 .01 .54

Affective 8 864 .15 .16 .12 .06 .26 .01 .31

Cognitive 8 495 .29 .33 .08 .23 .43 .23 .43
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members. This work suggests that it is not only members' percep-

tions of how much their team members trust each other that matter

but also their personal perceptions of trust in their teammates. Simi-

lar arguments have been made in the cohesion literature, where

researchers have distinguished between individuals' personal attrac-

tion to their team and their perception of the shared level of attrac-

tion that exists in the team as a whole (Carless & De Paola, 2000).

Upon looking closer at the trust scales, we also determined that the

best performing scales were those that utilize a mixture of referents

(e.g., Jarvenpaa & Leidner, 1999) rather than referent-shift items

exclusively (e.g., Simons & Peterson, 2000). Taken together, these

findings highlight the limitations of only focusing on the sharedness

of the team trust construct, when other multilevel forces should be

taken into account. This aligns with Morgeson and Hofmann's (1999)

structural framework that highlights the origin of collective con-

structs from individuals and their interactions within units. Thus, we

urge researchers to:

Measurement Guidance 2: Consider multilevel and temporal

forces when investigating team trust, as it may take time for trust to

emerge as a shared team construct. With this in mind, a team's

lifespan should be considered when determining the optimal referent

for team trust measurement.

5.2 | Considering the criterion

Although our main analyses focused on the idiosyncrasies surrounding

how team trust is measured, it is possible that measurement of the

team's performance can also play a role. Beyond testing the alignment

between trust conceptualizations and operationalizations, as explored

previously, we can also consider the alignment between trust and per-

formance metrics. Drawing from the compatibility principle (Ajzen,

1985; Fishbein & Ajzen, 1974), varying levels of specificity in team

trust measures may yield different relationships depending on the

level of specificity in the team performance measure to which it is

being linked. Thus, similar to our coding of team trust, we coded team

performance as global or specific and conducted post hoc analyses

comparing them to the team trust measures to determine if the scope

of the measures were compatible. As shown in Table 3, at a high level,

results were similar to those for Hypothesis 1—when outcomes were

dichotomized as specific or global, the alignment or misalignment of

specificity in trust measures did not yield significantly different

results. Thus, although alignment is generally considered critical for

maximizing both construct and criterion validity, these benefits were

not evident.

To dig deeper into these unexpected results, we explored com-

patibility between trust and performance metrics, considering specific

types of trust. First, we find that when affective trust is linked to a

specific indicator of performance, it yields a significantly weaker rela-

tionship than when it is linked to a global indicator (ρspecificDV −

ρglobalDV = −.36, 95%CI [−0.49, −0.22]), whereas cognitive trust

showed comparable relationships across both specific and global per-

formance measures (ρspecificDV − ρglobalDV = .06, 95%CI [−0.06, 0.20]).

Although measures of affective trust are specific in scope, when we

consider the theory behind the dimension, which captures integrity,

benevolence, and relational components of trust, it is possible that

this dimension is broad enough to be relevant to a wide range of per-

formance criteria, making global performance metrics more compati-

ble. Cognitive trust, in contrast, reflects expectations about team

members' competence and reliability, which may become more or less

relevant, depending on the specific type of performance criterion,

regardless of whether it is global or specific. For example, cognitive

trust might be highly relevant to a global measure that captures effec-

tiveness and efficiency, but less predictive of a specific measure cap-

turing team creativity. In contrast, because working in teams always

requires some degree of interpersonal cooperation and coordination,

affective trust may be more broadly relevant across various perfor-

mance types. Thus, when we more deeply consider the realm of the

constructs, an affective measure may be more compatible with a

global criterion than a cognitive measure. Building on this, we suggest:

Measurement Guidance 3: It should not be assumed that specific

dimensions of trust and performance are narrow in their scope – care-

ful consideration should be given to determining if a metric is global

or specific. In turn, the predictive value of affective team trust

measures can be heightened by using them when the team outcome

of interest is global rather than specific.

5.3 | Differentiating trust dimensions within trust
scales

Contrary to our expectations, this meta-analytic review showed that

alignment between conceptualizations and operationalizations of trust

did not play a significant role in determining the magnitude of the

trust–performance relationship. Specifically, the relationship was com-

parable whether concepts and measures were aligned or misaligned

and regardless of the direction of misalignment. It is possible, how-

ever, that by dichotomizing trust as specific or global, we may have

overlooked measurement idiosyncrasies worth exploring. Particularly,

specific measures of trust could include either affective or cognitive

components, which in these analyses, were all incorporated within the

“specific” category. Recent meta-analyses find that although cognitive

and affective trust's relationships with performance are similar in

strength, they each yield independent effects (De Jong et al., 2016),

suggesting that the type of trust being captured in specific measures

warrants further attention.

Therefore, we split specific trust operationalizations into their

unique dimensions in Table 3 and found that cognitive and affective

measures are similar in their relationships with team performance, p^

= 0.31, 95%CIaffective [0.22, 0.41]; 95%CIcognitive [0.23, 0.38]. Likewise,

we investigated nuances within the global operationalization category,

as we learned through the process of coding articles that researchers

could achieve global metrics of team trust through differing avenues.

That is, the measure may tap into multiple components of team trust

simultaneously (e.g., affective and cognitive items), or researchers may

utilize specific measures for each dimension of team trust, and then

composite them together. As shown in Table 3, ultimately, these mea-

surement nuances did not produce significant differences.
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Thus, our results show that the trust–performance relationship is

robust regardless of how trust is operationalized. Nonetheless, we

believe it is important to further explore this issue for both theoretical

and practical reasons. Our review showed that most studies either

focus on one dimension of trust or combine items that capture differ-

ent dimensions. Over 70 studies included in our meta-analysis utilized

one of these approaches, leaving a smaller number of studies that dis-

tinguished trust dimensions and calculated a composited value when

linking to performance. Although these approaches are still effective

for predicting team performance, we argue they are problematic for

several reasons. First, assessing only one dimension of trust creates a

deficient measure, as conceptualizations of trust include both affec-

tive and cognitive components. Further, as discussed above, some

nuances did emerge between trust dimensions when the level of

specificity of the performance criteria was considered. Second,

lumping items capturing different trust dimensions into a single mea-

sure limits precision that can aid diagnostic interventions in practice.

Specifically, if a team is lacking in trust, it is important to understand

which dimension of trust is suffering the most, as different interven-

tions might be necessary to facilitate affective versus cognitive trust.

Third, lumping items also limits researchers' ability to interpret and

compare findings, which hinders scientific advancement.

From a theoretical standpoint, because trust is a multidimensional

construct, we argue that team trust should be examined as an aggre-

gated construct rather than a latent or profile construct (Law, Wong, &

Mobley, 1998). Specifically, a latent construct exists when the multi-

dimensional construct is at a higher order abstraction instead of a

mathematical function of its dimensions. When doing teams research,

the testing of a construct as latent is often challenging due to sample

size limitations at the team-level. In a study where enough team data

were compiled, trust showed to load onto one overarching factor

even when measures included more than one dimension (Dirks,

1999). However, this finding may be associated with the fact that

these measures contained an unbalanced reliance on cognitive-like

items (Dirks & Ferrin, 2002). A profile model is characterized by dis-

tinct dimensions that cannot be combined into one overall score,

whereas an aggregate model allows for a simple sum of the dimen-

sions in an additive or multiplicative way. Besides not allowing for one

overall score, a two-factor profile model is not useful because it is

greatly limited in the number of possible configurations. Thus, this

theoretical foundation indicates that an aggregate model is best

aligned with the trust construct. Further, the aggregate model should

be the commonplace practice for multidimensional tests with corre-

lated dimensions (Dawkins, Martin, Scott, & Sanderson, 2015). Empiri-

cally, using an aggregate model did not show significant differences in

comparison with those that treated trust as global (ρcomposited − ρglobal

= .05, 95%CI [−0.06, 0.16]).

Taken together, our results suggest that researchers and practi-

tioners can successfully predict team performance regardless of how

they operationalize team trust, yet based on theoretical and practical

factors, we encourage a focus on conceptualizing and more impor-

tantly operationalizing team trust with its multidimensional nature in

mind. As a final piece of measurement guidance, we suggest

researchers and practitioners should use measures of team trust that

capture its affective and cognitive dimensions, and then calculate an

overall score to relate trust to performance. However, because this guid-

ance is not directly based on the results of this study, but on broader

theoretical and practical considerations, we do not put forth a formal

guideline. Instead, we highlight these broader best practices as they

apply to the measurement of team trust, specifically.

6 | FUTURE RESEARCH

Although we explored multiple measurement nuances, this review

also brought some research gaps to the forefront. We foresee

research in team trust measurement moving towards three avenues:

(a) taking into account the multilevel nature of this construct,

(b) considering the trust development trajectory within a team's

lifespan, and (c) generating novel and less obtrusive ways to assess

team trust. We elaborate on each one of these avenues below.

6.1 | Multilevel nature

Multilevel influences have been identified as one of the most critical

conceptual issues to consider in the study of teams (Chen, Mathieu, &

Bliese, 2004; Kozlowski & Bell, 2003). However, few team trust stud-

ies considered the multilevel nature of this construct. Specifically, only

10 out of the 111 articles included in this meta-analysis recognized

some component of a nesting effect of trust within their analyses.

Multilevel models can allow for greater insights about teams, seeing

as they are composed of individuals and embedded within organiza-

tions (e.g., Gong, Kim, Lee, & Zhu, 2013; Petitta, Jiang, & Palange,

2015). Because higher-level phenomena are thought to emerge from

lower level influences (Kozlowski & Klein, 2000), we foresee a similar

pattern in relation to the development and maintenance of trust. Sev-

eral of our findings reinforced this notion. For example, direct consen-

sus measures performed better in situations where sufficient time had

not passed for trust to emerge at the team-level (i.e., ad hoc teams),

yet even when there is potential for trust to fully emerge (i.e., intact

teams), mixed-reference measures performed comparably, showing

that both individual- and team-level elements remained relevant. With

that in mind, we urge researchers and practitioners to integrate

bottom-up and top-down influences by focusing on the multilevel

nature of trust. For instance, individuals' trust beliefs may influence

and shape the emergence of trust at higher levels (i.e., dyadic and

team), which in turn will influence team processes and team perfor-

mance. Therefore, we suggest that greater consideration should be

given to the multilevel forces that influence the role of trust in teams.

6.2 | Trust development trajectory

It is important to consider the progression of events when trying to

better understand trust within the nested context of team dynamics.
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On the topic of team trust building, some theoretical work on team

trust has shown the influence of early levels of trust (Lewicki,

Tomlinson, & Gillespie, 2006), the reciprocal or contextual influences

in action teams (Grossman & Feitosa, 2018), or the development of

swift trust in more ad hoc situations (Wildman et al., 2012). All of

these efforts push the study of trust in the right direction, but empiri-

cal literature has not progressed at the same rate. Some research has

started to tackle the study of trust over time (e.g., trust asymmetry

may exist, De Jong & Dirks, 2012; other forms of trust may emerge,

Robert et al., 2009; trust may change from a unidimensional to multi-

dimensional construct, Webber, 2008b), yet these are scarce, and an

integration is not yet possible.

Unfortunately, in our literature, not enough attention is given to

the timing of measurement as a means of establishing valid causal

relationships (Mitchell & James, 2001). Only approximately 20% of

the primary studies included in this meta-analysis reported the length

of the teams' lifespans. To the extent that it was possible, we

examined the relationship between trust and performance in studies

where the length of team tenure was reported (i.e., we plotted

meta-analytic effect sizes based on team tenure in months). Figure 2

highlights the potential nuances in our understanding of the trust–

performance relationship that can emerge when temporal elements

are considered. On a related note, trust and performance are dynamic

in nature, and there can be threats to underestimating the relationship

associated with a moderated causal cycle curve (Mitchell & James,

2001). It is not uncommon for relationships of constructs in organiza-

tions to require time to stabilize and display complex configurations,

suggesting there will be different points in time at which assessments

of trust and performance will be of more or less value. Consequently,

future research should further examine how team trust and its rela-

tionship with team performance evolves over time. In line with

longstanding calls for more studies with longitudinal designs, assessing

team trust at multiple points can be crucial in determining the trajec-

tory of this emergent state. By examining trust over time, researchers

and practitioners can have a better understanding of the triggers that

may boost or hinder the further development of team trust. Thus, we

suggest future research should go beyond examining a static

relationship between team trust and team performance; instead, research

should seek to understand how the relationship develops and evolves over

time.

6.3 | Novel measurement approaches

As previously discussed, most of the team trust measures were self-

report and assessed individuals' perceptions of their team and then

aggregated to the team-level. However, self-report measures are sus-

ceptible to a variety of biases, and respondents can become fatigued

if asked to complete them too frequently, creating additional validity

issues (Krosnick, 1999; Podsakoff et al., 2003). Most of these mea-

sures were administered only once. Yet, if we are trying to understand

how team trust works, a self-report measure taken at only one point

in time will mask a great deal of important nuances (Grossman &

Feitosa, 2018). Further, the length of the survey can be an added bur-

den to respondents (Hinkin, 1998). Although we have identified good

measures with as little as four items, individuals may not have the

time and resources to dedicate towards answering with the proper

attention necessary. A recent review highlights some of the novel

tools being used to measure team dynamics, including trust (Delice,

Rousseau, & Feitosa, 2019). For instance, there have been multiple

calls to assess team dynamics with unobtrusive measures in the con-

text of long duration spaceflight missions (Salas et al., 2015) as well as

the military (Decostanza, Dirosa, Rogers, Slaughter, & Estrada, 2012)

to address potential practical limitations.

Considering this, a few exceptions exist such as the recent work

that uses monitoring behaviors (Costa & Anderson, 2011) or socio-

metric badges (Kozlowski, Biswas, & Chang, 2013) as indicators of

team trust or other components of team interaction. Some have also

started to conceptualize trust through its asymmetry or the extent to

which trust levels are dispersed across team members (e.g., De Jong &

Dirks, 2012). This opens the door to operationalizing team trust differ-

ently and exploring the role of dispersion composition models (Chan,

1998; Cole, Bedeian, Hirschfeld, & Vogel, 2011). Through these novel

measurement approaches, we can learn beyond how trust influences

F IGURE 2 Scatterplot of the relationship
between team tenure and trust–performance
effect size [Colour figure can be viewed at
wileyonlinelibrary.com]
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performance linearly but the more nuanced details of its strength,

consequences, and stability. Our findings related to common method

bias as well as those highlighting the importance of considering tem-

poral dynamics could be remedied, in part by adopting new, more

practical approaches to assessing team trust, further highlighting the

importance of making progress in this area. Thus, gaps were identified

in regards to utilizing more novel and nontraditional methods to mea-

sure team trust. This calls for an investment in novel measurement

approaches to learn more about trust indirectly as well as its dispersion

within teams.

7 | CONCLUSION

This review addressed longstanding discrepancies in team trust mea-

surement by meta-analyzing 118 trust–performance relationships and

extracting measurement guidance and avenues for future research. In

doing so, this work serves both scientists and practitioners with an

interest in team trust in several capacities. First, it sheds light on a cur-

rent and important team emergent state through the identification

and synthesis of empirically based findings. Beyond paralleling existing

literature and reinforcing the importance of team trust for team per-

formance, we took a fine-grained, moderator-inclusive approach and

revealed that idiosyncrasies in measurement approaches do have

implications for the estimated relationship. Specifically, findings

(a) encourage more different-source and lagged-design studies,

(b) suggest nuances in the predictive capacity of each trust dimension

(affective and cognitive) based on the type of performance criteria

being examined, and (c) indicate that the emergent and multilevel

nature of trust should be considered when making decisions about

item referents. Second, organizations have a plethora of team trust

measures to choose from due to the growing popularity of this con-

struct. This review assists managers in selecting measures by

highlighting the importance of item wording (e.g., avoiding extreme

language) as well as the predictive value of specific scales. Third, this

paper further clarifies key gaps in the team trust literature, calling for

research where needed. While the general trend reflects productivity

surrounding the study of team trust, this review allowed for an inte-

gration of current findings to facilitate an understanding of how the

team trust–performance relationship varies based on artifacts of mea-

surement. Therefore, this work serves as a bridge between conceptu-

alization and measurement and lays groundwork for further advancing

knowledge about team trust going forward.
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APPENDIX A.

TABLE A1 Summary of studies included in the trust measurement meta-analysis and moderators

Study

Variable Moderator

N rxx ryy Alignment Referent Source Time lag r

Akgün, Byrne, Keskin, Lynn, & Imamoglu, 2005 69 .80 .93 AL MX SS CS .32

Akgün, Keskin, Byrne, & Imamoglu, 2007 53 .80 .94 AL MX SS CS .43

Akgün, Lynn, Keskin, & Dogan, 2014 129 .87 .92 — MX SS CS .30

Akgün, Keskin, Cebecioglu, & Dogan, 2015 122 .88 .92 AL MX SS — .40

Barczak et al., 2010 82 .94 .95 AL MX SS CS .54

Berson, Da'as, & Waldman, 2015 69 .91 .91 AL MX DS LD .23

Bijlsma-Frankema, De Jong, & Van de Bunt, 2008 57 (.88) (.92) AL DC DS LD .30

Bijlsma-Frankema, Sleebos, & De Gilder, 2009 93 .83 1.00 AL MX DS LD .16

Blatt, 2008 46 .95 .89 AL MX SS CS .48

Boies et al., 2010 49 .91 1.00 MS MX DS CS .11

Boies, Fiset, & Gill, 2015 44 .83 (.92) MS DC — CS .17

Brahm & Kunze, 2012 50 .87 .97 MS RS SS LD .59

Braun et al., 2013 28 .80 1.00 — — — CS .15

Bresnahan, 2009 49 .82 (.92) AL DC DS — −0.02

Camelo-Ordaz et al., 2014 64 .71 1.00 AL RS DS — .13

Carmeli et al., 2012 77 .86 .96 MS RS — CS .25

Chang et al., 2012 91 .79 .81 AL RS DS CS .54

Chen, Wu, Yang, & Tsou, 2008 14 .91 (.92) AL MX DS CS .77

Chen & Wang, 2008 112 .84 1.00 AL RS DS CS .04

Chen, Wu, et al., 2008 54 .83 .82 MS RS SS — .62

Chou, Lin, Chang, & Chuang, 2013 39 .85 .94 AL MX SS CS .58

Chuang, Chou, & Yeh, 2004 64 .92 .94 MS RS SS CS .44

Chung & Jackson, 2013 58 (.88) 1.00 AL — — CS −.10

Cogliser, Gardner, Gavin, & Broberg, 2012 71 .88 (.92) AL RS — LD .06

Cohen et al., 1996 98 .82 .94 — — — CS .22

Connelly & Turel, 2011 81 .96 (.92) — — — LD .02

Costa et al., 2001 112 .87 .75 — — SS CS .03

Costa, Bijlsma-Frankema, & de Jong, 2009 79 (.88) (.92) — MX DS LD .18

Crisp & Jarvenpaa, 2013 68 .93 .79 MS RS — LD .50

Curşeu & Schruijer, 2010 174 .75 (.92) AL DC — CS .47

Danganan, 2001 24 (.88) (.92) — RS SS LD .53

Dayan, Elbanna, & Di Benedetto, 2012 103 .90 .86 — MX SS CS .50

De Jong & Dirks, 2012 - Sample 1 67 (.88) (.92) MS DC DS CS .42

De Jong & Dirks, 2012 - Sample 2 41 .81 .94 MS DC DS LD .33

De Jong & Elfring, 2010 73 .91 .87 AL DC DS CS .30

De Jong, Bijlsma-Frankema, & Cardinal, 2014 41 .93 .85 AL DC DS LD .27

Dekker, 2008 47 .78 .92 — — SS CS .57

DeLuca, 1981 24 (.88) (.92) AL — — — .41

Dirks, 1999 42 .98 1.00 AL MX — CS −.15

Dirks, 2000 30 .96 1.00 AL MX DS LD .31

Dooley, 1996 86 .94 .93 AL RS SS CS .24

Drescher, Korsgaard, Welpe, Picot, & Wigand, 2014 142 .94 1.00 — — — — .73

(Continues)
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TABLE A1 (Continued)

Study

Variable Moderator

N rxx ryy Alignment Referent Source Time lag r

Druskat & Pescosolido, 2006 16 .73 1.00 MS MX DS — .48

Edinger, 2012 38 (.88) .74 — — — — .26

Erdem & Ozen, 2003 50 .80 (.92) AL MX SS CS .53

Evans, Hendron, & Oldroyd, 2014 41 (.88) .89 — — — CS .20

Ferguson & Peterson, 2015 125 .94 (.92) AL RS DS LD .15

Greer, Jehn, Thatcher, & Mannix, 2007 - Sample 1 60 .85 1.00 AL DC DS CS .04

Greer et al., 2007 - Sample 2 28 .97 (.92) AL DC DS LD −.05

Groesbeck, 2001 100 .93 .88 AL — — CS .41

Gupta, Huang, & Yayla, 2011 28 (.88) 1.00 — RS DS LD .17

Hakonen & Lipponen, 2009 31 .94 .73 AL RS SS CS .70

Harvey, 2010 31 .95 .84 AL MX SS CS .73

Hempel, Zhang, & Tjosvold, 2009 102 .89 .77 AL MX DS CS .25

Hertel et al., 2004 31 .89 .82 AL DC DS — .23

Hu, 2013 67 .93 .74 MS RS DS LD .35

Huang, 2009 60 .87 .82 MS MX — CS .56

Huansuriya, 2014 - Sample 1 31 .94 (.92) AL MX DS — .39

Huansuriya, 2014 - Sample 2 37 .94 (.92) AL MX DS — .06

Hyatt & Ruddy, 1997 100 (.88) (.92) — — — CS .18

Jarvenpaa, Shaw, & Staples, 2004 52 .88 (.92) AL MX — LD .40

Joshi et al., 2009 28 (.88) .72 AL MX DS CS .31

Kanawattanachai & Yoo, 2007 38 .96 1.00 AL RS DS CS .35

Kanawattanachai, 2002 38 .97 1.00 AL MX DS LD .37

Khan, Breitenecker, & Schwarz, 2014 44 .88 .92 AL — SS CS .37

Khan, Breitenecker, Gustafsson, & Schwarz, 2015 88 .93 .91 AL — SS CS .58

Kirkman et al., 2006 40 .93 (.92) MS RS DS CS .24

Langfred, 2004 71 .83 (.92) MS MX DS — −.10

Langfred, 2007 31 .94 (.92) MS DC DS LD .26

Lee, Gillespie, Mann, & Wearing, 2010 34 .96 .90 AL DC — CS .64

Lee, 2005 88 .84 1.00 AL RS DS — .24

Lee, 2014 325 .97 .95 MS RS DS CS .22

Leslie, 2007 49 .95 .97 AL RS — CS .14

Liu, Magjuka, & Lee, 2008 38 .85 1.00 AL MX DS — .22

Lvina, 2011 - Sample 1 173 .78 (.92) AL DC — — .38

Lvina, 2011 - Sample 2 28 .71 (.92) AL DC — CS .33

MacCurtain et al., 2008 39 .81 1.00 AL DC DS CS .11

Mach & Baruch, 2015 73 (.88) (.92) MS — — — .39

Mach, Dolan, & Tzafrir, 2010 59 .83 1.00 AL MX DS — .33

Maurer, 2010 218 (.88) (.92) MS RS DS CS .15

Ming-Huei, Yuan-Chieh, & Shih-Chang, 2008 54 .83 .82 MS RS — — .62

Muethel, Siebdrat, & Hoegl, 2012 80 .82 .92 AL — DS CS .36

Myers & McPhee, 2006 62 .73 .88 — RS SS CS .55

Niemitz, 1983 20 .76 1.00 AL — DS CS .09

Palanski et al., 2011 - Sample 1 35 (.88) (.92) AL MX DS LD .38

Palanski et al., 2011 - Sample 2 16 (.88) (.92) AL MX DS CS .73

(Continues)
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TABLE A1 (Continued)

Study

Variable Moderator

N rxx ryy Alignment Referent Source Time lag r

Parayitam & Dooley, 2009 109 .95 .85 AL MX SS CS .51

Patel, 2012 36 .95 1.00 AL — — LD −.02

Peterson & Behfar, 2003 67 .89 (.92) — RS DS — −.20

Phillips, 1996 91 .74 1.00 — DC DS — .30

Pinjani & Palvia, 2013 58 .89 .86 — RS SS CS .37

Pitariu, 2007 71 .90 1.00 MS DC DS CS .24

Pitts, 2010 49 .88 1.00 AL MX DS LD .03

Politis, 2003 49 .90 .92 AL MX — CS −.08

Porter & Lilly, 1996 80 .93 (.92) AL DC DS CS .22

Prichard & Ashleigh, 2007 16 .94 1.00 AL DC DS CS .48

Purvanova, 2008 112 .88 (.92) MS RS DS LD .04

Qiu & Peschek, 2012 26 .90 .91 AL MX SS CS .59

Rau, 2001 111 .85 1.00 AL MX DS CS −.06

Rispens, Greer, & Jehn, 2007 27 .89 .87 AL RS SS CS .76

Roberge, 2007 47 (.88) 1.00 MS MX DS CS .18

Rodney, 1997 35 (.88) .94 AL RS SS CS .38

Schneider et al., 2009 - Sample 1 18 (.88) 1.00 MS — — LD −.01

Schneider et al., 2009 - Sample 2 71 .85 1.00 — DC DS CS .28

Small & Rentsch, 2010 60 .94 .99 AL RS — CS .40

Stephens et al., 2013 82 .89 1.00 MS RS DS CS .14

Stewart & Gosain, 2006a 67 .94 1.00 AL RS DS CS .09

Stewart & Gosain, 2006b 55 .91 .98 AL RS — CS .35

Tang, 2015 86 .93 1.00 AL RS DS CS .21

Tsai, Chi, Grandey, & Fung, 2012 68 .93 .87 AL MX DS CS .18

Webber, 2008a 31 .86 .92 AL MX SS CS .75

Webber, 2008b 54 (.88) (.92) AL — — — .48

Wells, 2006 51 .92 (.92) MS MX SS CS .56

Wiedow, Konradt, Ellwart, & Steenfatt, 2013 - Sample 1 32 .85 1.00 MS MX DS CS .52

Wiedow et al., 2013 - Sample 2 137 .94 (.92) MS MX DS CS .29

Ying Chieh & FengChia, 2012 65 .83 .80 MS RS SS CS .59

Zheng, 2012 98 .91 .83 MS DC SS CS .10

Zornoza et al., 2009 66 .80 1.00 — RS DS CS .21

Note. Dashes indicate either missing information or mixed (e.g., referent had both referent shift and direct consensus items).

Abbreviations: AL, aligned conceptualization-operationalization of team trust; CS, cross-sectional design; DC, team trust referent using direct consensus;

DS, different-source for trust–performance measures; LD, lagged-design; MIS, mismatching conceptualization-operationalization of team trust; MX, team

trust referent using mixed items; RS, team trust referent using referent shift; SS, same-source for both trust–performance measures.
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