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Abstract 

Past research on dynamic workplace performance evaluation has taken as axiomatic that 

temporal performance trends produce naïve extrapolation effects on performance ratings. That is, 

we naïvely assume that an individual whose performance has trended upward over time will 

continue to improve, and rate that individual more positively than an individual whose 

performance has trended downward over time – even if, on average, the two individuals have 

performed at an equivalent level. However, we argue that such naïve extrapolation effects are 

more pronounced in Western countries than Eastern countries, owing to Eastern countries having 

a more holistic cognitive style. To test our hypotheses, we examined the effect of performance 

trend on expectations of future performance and ratings of past performance across two studies: 

Study 1 compares the magnitude of naïve extrapolation effects among Singaporeans primed with 

either a more or less holistic cognitive style, and Study 2 examines holistic cognitive style as a 

mediating mechanism accounting for differences in the magnitude of naïve extrapolation effects 

between American and Chinese raters. Across both studies, we found support for our predictions 

that dynamic performance trends have less impact on the ratings of more holistic thinkers. 

Implications for the dynamic performance and naïve extrapolation literatures are discussed. 

 

Keywords: Analytic Thinking, Cognitive Style, Culture, Dynamic Performance, Holistic 

Thinking, Naïve Extrapolation, Performance Evaluation, Performance Ratings 
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Performance appraisals serve a variety of important purposes, such as identifying 

individuals for promotion, providing developmental feedback, and assigning merit pay (Cardy & 

Dobbins, 1994). Yet while being common tasks for supervisors, they nevertheless remain 

complex decisions. One challenge supervisors face is that an employee’s performance changes 

over time (Deadrick, Bennett, & Russell, 1997; Fisher, 2008; Sturman, 2007), and aspects of 

these changes (e.g., maximum or minimum sales in a quarter) may influence evaluations of 

performance in addition to average performance (e.g., mean sales in a quarter; Lee & Dalal, 

2011). Along these lines, performance trend – that is, whether or not performance is generally 

increasing or decreasing over time – has repeatedly been found to influence evaluations of past 

performance, with increasing performance trends receiving higher performance evaluations (e.g., 

DeNisi & Stevens, 1981; Reb & Cropanzano, 2007). The effects of such trends are attributed to a 

process known as naïve extrapolation, wherein decision-makers extrapolate past performance 

trends to expectations of future performance, and such expectations bias evaluations of past 

performance (Ariely & Carmon, 2000, 2003; Reb & Cropanzano, 2007).  

Naïve extrapolation represents an oft-invoked – and oft-unmeasured – explanation for the 

effects of performance trends (as well as the effects of trends in other literatures; see, e.g., 

Hausknecht, Sturman, & Roberson, 2011). However, we believe that extant research has failed to 

recognize that the assumptions underlying this phenomenon suggest it may be influenced by 

cultural factors. Specifically, naïve extrapolation assumes past performance trends influence 

expectations of future performance (and, consequently, evaluations of past performance) in a 

linear fashion: what is increasing (decreasing) will continue to increase (decrease). However, 

such linear (or more analytic) reasoning is primarily characteristic of a Western cognitive style; 

Eastern cognitive style adopts a more holistic reasoning, wherein what has come before is not 

necessarily what will come after. By surfacing this assumption of the naïve extrapolation 

phenomenon, we argue that naïve extrapolation effects should be lessened in Eastern cultures.  
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Towards this end, we present two studies which directly examine the naïve extrapolation 

effect (i.e., the influence of performance trends on expectations of future performance, and the 

influence of future expectations of performance on evaluations of past performance) and how 

cognitive style moderates this effect. In so doing, our work makes a number of contributions. 

First, our work contributes to the dynamic performance literature by empirically demonstrating 

the naïve extrapolation mechanism. Specifically, we demonstrate how trends affect expectations 

of future performance, and how these expectations mediate the effect of trends on evaluations of 

past performance. Critically, awareness (and assessment) of this mechanism is what leads to 

insight regarding its cultural boundaries.  

Second, our work outlines cultural influences on naïve extrapolation by demonstrating 

naïve extrapolation has less impact on evaluations of past performance for decision-makers with 

a more holistic cognitive style. Moreover, we demonstrate this across nationalities (by comparing 

evaluations made by American and Chinese participants) and isolate a specific mechanism 

responsible for the effect (by manipulating holistic cognitive style within a specific nationality in 

Study 1, and assessing holistic cognitive style as a mediator in Study 2). Taken together with our 

prior point, our work provides a moderated mediation model outlining the mechanisms and 

moderators associated with dynamic performance evaluation effects, providing insight for 

practical interventions to enable less biased performance evaluations.  

Finally, and most broadly, by outlining a moderator associated with naïve extrapolation 

our work contributes to the emerging literature on naïve extrapolation and the evaluation of 

trends over time. As organizational researchers increasingly begin to consider the effects of time 

and trends for their studies (e.g., Mitchell, Burch, & Lee, 2014; Mitchell & James, 2001; 

Sturman & Trevor, 2001), the implications of our work extend beyond dynamic performance 

evaluations to dynamic phenomena in organizational research more generally.  

Evaluation of Dynamic Performance 
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Employee performance is dynamic and changes over time (Fisher, 2008; Sturman, 

Cheramie, & Cashen, 2005). These changes can be temporary (Fisher & Noble, 2004), e.g., due 

to fluctuations in affective state (Beal, Weiss, Barros, & MacDermid, 2005), or the changes can 

be permanent, e.g., due to learning (Deadrick et al., 1997). To date only a few studies have 

examined the influence of dynamic performance characteristics on appraisals of an individual’s 

performance (Reb & Greguras, 2008). These studies typically focus on (a) mean performance, 

(b) trend of performance, and (c) variation of performance over a period of time. Past research 

has found that appraisals are more favorable the higher one’s mean performance (DeNisi & 

Stevens, 1981; Reb & Cropanzano, 2007). Performance variation – or unsystematic changes over 

a time period – typically does not significantly impact performance appraisals (e.g., Scott & 

Hamner, 1975, though see Reb & Greguras, 2010, for conditions when variation may matter).  

With respect to performance trends over time, studies have found a strong effect such that 

the more upward-sloping the trend (i.e., improving over time), the more favorable the 

performance appraisal. Thus, an individual whose performance improves receives a better 

performance appraisal compared to an individual whose performance decreases (as much as 20% 

better; Reb & Cropanzano, 2007), even if their mean performance is the same. These findings are 

disturbing, in that while those with higher performance means over a time period should receive 

better evaluations, the notion that two individuals with equal performance means should receive 

radically different performance appraisals, depending on their performance trends, seems unfair.  

Typically, this effect of performance trends has been attributed to raters engaging in 

naïve extrapolation, a process whereby performance trends influence expectations of the 

employee’s future performance; these expectations of future performance subsequently influence 

evaluation of the employee’s past performance (Ariely & Carmon, 2000, 2003). In other words, 

an upward (downward) trend is extrapolated, leading to expectations of positive (negative) 

performance in the future, which then positively (negatively) influence performance evaluations. 
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Culture and Cognitive Style 

Existing dynamic performance studies have, at least implicitly, assumed that the naïve 

extrapolation mechanism holds globally and have failed to consider individual or cultural 

moderating factors. Cultural research on cognitive style questions this assumption. In particular, 

Eastern and Western cultures differ in their cognitive or thinking style: Eastern cultures tend to 

view objects and events as interconnected, related, and ever-changing; Western cultures tend to 

view objects and events as independent, unrelated, and possessing a degree of stability (Nisbett, 

Peng, Choi, & Norenzayan, 2001). These different cognitive styles may affect the extent to 

which individuals from these cultures naïvely extrapolate from past performance trends. 

The cognitive styles associated with Eastern and Western cultures are referred to as 

holistic (also referred to as dialectical) thinking and analytic thinking, respectively (Nisbett et al., 

2001; Peng & Nisbett, 1999). Holistic thinkers tend to view the world as inherently 

interconnected: objects are characterized through their relationships with other objects (Nisbett et 

al., 2001). Given these relationships are constantly fluctuating, reality itself is viewed as 

changeable and able to be described only in a subjective sense (Peng & Nisbett, 1999): what is 

true today may not necessarily be true tomorrow, as any one of a variety of relationships can 

change the properties of an object. On the other hand, analytic thinkers tend to view the world as 

independent: objects are detached from their context and possess individual characteristics 

(Nisbett et al., 2001). Given the world is viewed as the sum of its parts, reality itself is viewed as 

stable and able to be characterized by rules and laws (Peng & Nisbett, 1999): what is true today 

will be true tomorrow, because the properties of an object are unchanging and inviolable.1  

These differences in cognitive style are thought to arise from the manner in which 

Eastern and Western cultures have historically been socially organized (Nisbett et al., 2001). In 

                                                 
1 Although for simplicity we discuss holistic and analytic cognitive styles as though they are separate constructs, we 
should note that the two represent labels for opposite ends of an underlying continuum – similar to how introverts 
and extroverts are labels for opposite ends of an underlying continuum.  
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particular, Eastern cultures view the self as part of a larger set of relationships (Markus & 

Kitayama, 1991). As such, individuals are less concerned with the self and focus more intensely 

on social relationships; this focus on relationships extends to everyday objects and events 

(Nisbett et al., 2001). On the other hand, Western cultures foster a more independent view of the 

self, with a focus on individual wants, needs, and objectives (Markus & Kitayama, 1991). This 

focus on the individual as separate and self-contained extends to everyday objects and events. 

Consequently, living in interdependent societies leads to viewing the world more holistically as a 

set of interconnected relationships objects exist within and are influenced by, while living in 

independent societies leads to viewing the world more as a series of distinct entities wherein 

objects possess independent properties that separate them from others.  

Influence of Cognitive Style on Naïve Extrapolation 

We argue that whether one’s cognitive style is more holistic or more analytic may 

influence the interpretations of trends over time: more holistic thinking leads to viewing the 

world as ever-changing and cyclical, while more analytic thinking leads to viewing the world as 

stable and linear (Ji, Nisbett, & Su, 2001). For a more holistic cognitive style, an inevitable 

consequence of the fundamentally interrelated nature of reality is that things change: objects and 

events are perceived as unstable and continually transforming (Hideg & Ferris, 2017; Ji, 2008). 

Thus, one would expect that what is true today will not necessarily be true tomorrow. Indeed, 

research found that change and reversals are more unexpected and surprising to Americans than 

Koreans (Choi & Nisbett, 2000), while Chinese considered it more likely than Americans that 

two kids who fight each other in kindergarten would end up as lovers, that a child from a poor 

family would become rich, and that a chess champion would lose the next game (Ji et al., 2001). 

In a performance evaluation context, this suggests that observing someone as getting 

better or worse over time provides a weak cue that the individual will continue to get better or 

worse in the future. Rather, everything is changeable, including the rate of change itself: a good 
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employee could become a bad employee, or an increasing trend could become a decreasing 

trend, and vice-versa (Ji et al., 2001). As Ji and colleagues (2001) note, such beliefs are endemic 

to Eastern Taoist philosophical traditions which denote cyclical change via statements such as 

“To shrink something you need to expand it first” (p. 450). As such, the Gestalt of a performance 

trend (Reb & Cropanzano, 2007) may be less salient and exert less influence for holistic thinkers.   

On the other hand, for a more analytic cognitive style, an inevitable consequence of the 

fundamentally independent nature of reality is that objects and events possess stable inherent 

characteristics (Ji, 2008). Thus, one would expect that what is true today will also be true 

tomorrow. In a performance evaluation context, this suggests that observing someone as having 

an increasing performance trend provides a strong cue that the individual will continue to get 

better in the future, as such an individual would be viewed as possessing characteristics that 

caused the increasing trend in the first place (Ji et al., 2001). Thus, objects and events are viewed 

with a certain degree of “inertia”, implying that objects in motion will stay in motion (Ji, 2008).  

Of course, more analytic thinking does not rule out change entirely, and more holistic 

thinking does not assume the world changes at random; rather, what we describe here are 

differences in expectations that more holistic and analytic thinking engender regarding frequency 

of change. With more holistic thinking, change is a more natural and frequently occurring event, 

and as a result, trends should be less salient and diagnostic; with more analytic thinking, change 

is rare and all else being equal, stability of characteristics should be assumed, and as a result, 

trends should be highly salient and impactful. Given naïve extrapolation is premised on the 

notion that trends provide information about what future performance will look like because they 

are extrapolated into the future, yet those with a more holistic cognitive style view the future as 

unstable and changing, we argue naïve extrapolation effects should be weaker for those with a 

more holistic cognitive style. More formally, we hypothesize:  

Hypothesis 1 (H1): The effect of performance trend on expectations of future 
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performance will interact with cognitive style, such that the effect will be weaker 

for raters with a more holistic cognitive style. 

By moderating the influence of performance trends on expectations of future 

performance, we argue that those with a more holistic cognitive style are also less likely to 

demonstrate effects of performance trends on evaluations of past performance. In particular, the 

naïve extrapolation effect – which argues that we extrapolate from past performance trends to 

predict future performance, and these expectations of future performance influence how we 

evaluate that past performance (Ariely & Carmon, 2000, 2003) – suggests that the effect of 

performance trends (our independent variable) on evaluations of past performance (our 

dependent variable) operates through its effect on expectations of future performance (our 

mediating variable). In positioning cognitive style as a moderator of the effect of performance 

trends on expectations of future performance, we are in effect adding a moderator on the first 

stage of a mediation model – otherwise known as moderated mediation (Edwards & Lambert, 

2007). Consequently, we would expect the indirect effect of performance trend on evaluations of 

past performance to be lessened for raters with a more holistic cognitive style.  

Hypothesis 2 (H2): Cognitive style moderates the mediating effect of expectations of 

future performance between performance trends and evaluations of past performance, 

such that it will be weaker for raters with a more holistic cognitive style. 

Finally, implicit in our discussion to this point is the notion that Eastern cultures or 

nationalities will be less likely to exhibit the naïve extrapolation effect, owing in part to the 

tendency of Eastern cultures to be more holistic thinkers (Nisbett et al., 2001). Indeed, past 

studies have frequently used participants from Eastern and Western cultures (e.g., Ji, 2008) as a 

proxy variable for cognitive styles. However, using culture or nationality as a proxy variable is 

problematic, in that it does not directly assess the construct of interest (Farh, Earley, & Lin, 

1997). To address this issue, we examined whether Eastern nationality participants exhibited a 
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more holistic cognitive style compared to Western nationality participants, and whether these 

differences in holistic cognitive style mediated the moderating effect of nationality on the 

relation between performance trends and expectations of future performance (see Figure 1).  

Hypothesis 3(H3): The moderating effect of nationality on the relation between 

performance trends and expectations of future performance is mediated by holistic 

cognitive style. 

We conducted two studies to test our hypotheses. First, to demonstrate cognitive style is 

responsible for moderating naïve extrapolation effects, in Study 1 we tested H1 and H2 by 

experimentally manipulating cognitive style within a sample of Singaporeans. In Study 2, we 

tested H3 using an American and a Chinese sample, where we expected the moderating effect of 

participant nationality on the effects of performance trend on expectations of future performance 

to be mediated by participant nationality’s effect on holistic cognitive style.  

Study 1 

Method 

Participants and design. Seventy-six Singaporean Chinese undergraduate students from 

a Singaporean university participated in the study for course credit. Forty-seven percent of the 

sample was male and the average age was 21.8 years. The study had a mixed 2 (trend: 

deteriorating vs. improving) x 2 (mean: negative vs. positive) x 2 (variation: small vs. large) x 2 

(cognitive style: analytic vs. holistic) design with dynamic performance characteristics 

manipulated within-subjects and cognitive style manipulated between-subjects.  

Procedure and materials. The procedure and materials used were taken from Reb and 

Cropanzano (2007). All participants received a booklet with general instructions, the 

performance profiles of the employees, and a short questionnaire to be completed after the 

evaluations. Participants were instructed to assume the role of “Regional Supervisor” and to 

provide semi-annual performance appraisals to the junior-level sales personnel. The information 
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reviewed for each hypothetical employee consisted of a graph depicting 26 data points (one per 

week over a span of 26 weeks) indicating the dollar amount the employee contributed to 

company revenues relative to the long-term average revenue employees contributed in this job. 

All three dynamic performance characteristics were manipulated within-subjects. Mean 

revenue contribution of an employee, relative to the company’s long-term average, was either 

negative (–$1,800) or positive (+$1,800). Performance variation was either relatively small (SD 

= $200) or relatively large (SD = $600). To create the different performance profiles, 26 (i.e., one 

per week) random numbers were drawn from a normal distribution with the respective mean and 

standard deviation required by the experimental condition. The trend manipulation was 

implemented by either subtracting $150 per week (deteriorating trend) or adding $150 per week 

(improving trend). Panel A (B) of Figure 2 displays a profile resulting from this process with 

positive (negative) mean, small (large) variation, and an improving (deteriorating) trend. 

Before doing the performance evaluation task participants completed a previously 

validated priming task by Spina et al. (2010); this manipulation has been shown to induce more 

holistic or more analytic reasoning in participants.2 All participants first read the following: 
 
Getting into a competitive university such as X University is a major achievement. 
The majority of high school students do not make it into any university at all, and a 
large number of applicants to X University are turned away every year.  

In the analytic condition, participants then listed the most significant event in their life that had 

enabled them to get into university and described how it had done so. They also completed a 

diagram consisting of two ellipses, one labeled Event and the other Getting into X University, by 

writing the significant event in the event ellipse and by drawing an arrow between it and the 

getting into X University’s ellipse. In the holistic condition, participants listed the three most 

significant events and described how the three events had influenced each other. The diagram 

                                                 
2 In a separate sample we demonstrated the manipulation successfully influenced participant holistic cognitive styles 
but did not influence participant attribution styles; for more information, please contact the first author. 
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they had to complete consisted of four ellipses, three on the periphery labeled Event and one in 

the center labeled Getting into X University. After writing the three events in the event ellipses, 

participants drew arrows from each one to the X’s University ellipse. Instead of simply drawing 

arrows between Event and Getting into X University, they had to draw arrows connecting the 

three events to describe how these events had influenced or interacted with each other. Thus, 

while the analytic prime focused each participant’s attention on a single cause that had led to a 

major event in his or her life, the holistic prime focused participants’ attention on a larger causal 

field and on the interconnectedness of causes within that field. 

Measures and analytical strategy.  

Expectations of future performance. Participants indicated on a 5-point scale how 

confident they are that this employee will do well in the future (1 = not at all, 5 = very). 

Evaluation of past performance. Supervisors rated the employee’s performance over the 

past six months by selecting a number between –100 (“worst performance”) and 100 (“best 

performance”) in steps of 20. A scale with a wide range was used to allow for a differentiation of 

the various profiles of the different ratees.  

We used multilevel structural equation modeling (MSEM, Preacher, Zyphur, & Zhang, 

2010) with MPLUS 6.0 (Muthén & Muthén, 2010) to test our hypotheses. MSEM allowed us to 

estimate the Level 1 (within-individual level) effects of trend, the Level 2 (between-individual 

level) effects of cognitive style, as well as the cross-level effects (trend x cognitive style) on 

expectations of future performance, which in turn were hypothesized to affect past performance 

evaluation. Performance variance and mean were treated as Level 1 control variables, and gender 

was treated as a Level 2 control variable. Following Preacher and colleagues’ (2010) 

recommendations, we set Level-1 effects (i.e., the relation between performance trend and 

expectations of future performance, and between expectations of future performance and past 

performance evaluations) to be random. These random effects were allowed to co-vary (Bauer, 
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Preacher, & Gil, 2006), and the random effect of trend on expectations of future performance 

was predicted by the Level-2 moderator (i.e., cognitive style). To test the overall moderated 

mediation model, we used Edwards and Lambert’s (2007) path analytic approach to calculate the 

mediating effects at high and low levels of the moderator. To derive the significance of the 

indirect effects, we used a Monte Carlo simulation approach, which generates a sampling 

distribution of the indirect effects (Preacher & Selig, 2012). We generated 100,000 simulated 

parameter sets, and constructed 95% confidence intervals for the indirect effects. 

Results and Discussion 

Means, standard deviations, and correlations are presented in Table 1. Performance trend 

significantly affected ratings such that improving trends caused higher expectations of future 

performance (く = 1.54, p < .001, see Table 2) and more favorable evaluations of past 

performance (く = 22.18, p < .001), while performance mean significantly affected ratings such 

that higher mean caused higher expectations of future performance (く = .72, p < .001) and more 

favorable evaluations of past performance (く = 53.08, p < .001).  

As predicted (H1), the interaction between trend and cognitive style on expectations of 

future performance was significant (け = -.46, p < .01, see Table 2; ∆Pseudo R2= .02). Both 

holistic (け = 1.08, p < .001) and analytic style (け = 1.54, p < .001) raters gave more favorable 

evaluations to the upward trend than to the downward trend, but trend had a weaker impact in the 

holistic than the analytic condition. Specifically, there was a significant difference between the 

conditions when trend was improving, け = -.43, p < .01 (holistic M = 3.15, analytic M = 3.58, see 

Figure 3). When trend was deteriorating, the difference was not significant, け = .03, n.s., (holistic 

M = 2.07, analytic M = 2.04).  

As predicted (H2), the indirect interactive effect of trend and cognitive style on past 

performance through the mediating role of expectations of future performance was significant 

(diff = -3.61, 95% CI [-7.00, -.94]). Both holistic (Indirect Effect = 8.54, 95% CI [4.62, 12.92]) 
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and analytic condition (Indirect Effect = 12.15, 95% CI [6.72, 17.93]) raters gave more favorable 

evaluations to the upward than to the downward trend, but trend had a weaker impact in the 

holistic than the analytic condition. Specifically, we found that there was a significant difference 

between the holistic (M = 19.22) and analytic (M = 22.62) condition when trend was improving, 

け = -3.36, 95% CI [-6.62, -.79] (see Figure 4; this was not the case when trend was deteriorating, 

け = .25, 95% CI [-1.87, 2.45], (holistic M = -11.48, analytic M = -11.72). 

The results of Study 1 demonstrate that more holistic thinkers are less likely to engage in 

naïve extrapolation compared to more analytic thinkers. In Study 2, we examined whether a 

more holistic cognitive style also mediated the moderating effect of nationality on the relation 

between performance trends and expectations of future performance.  

Study 2  

Method 

Participants and design. Participants were full-time employees from the United States 

of America (USA; n = 199) and the People’s Republic of China (PRC; n = 209); after removing 

participants who failed an attention check or completed the survey in an unrealistically short or 

long time, our final sample included 187 and 186 participants from the USA and PRC, 

respectively. For the USA sample, 63% were male (average age = 32.8 years, SD = 9.5); for the 

PRC sample, 51% were male (average age = 34.3, SD = 8.2 years). USA participants were 

recruited on Amazon Mechanical Turk and were paid USD $4.50 while PRC participants were 

recruited on SoJump, an equivalent platform in the PRC, and were paid approximately USD $4.  

Procedure and materials. The study procedure was the same as Study 1 except that we 

did not manipulate but rather measured participants’ holistic cognitive style before the dynamic 

performance characteristics manipulations. Chinese materials were translated from the English 

using common back-translation procedures (Brislin, 1970). 

Measures and analytical strategy. Expectations of future performance and evaluations 
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of past performance were measured as in Study 1. Holistic cognitive style was assessed using a 

14-item measure (Spencer-Rodgers et al., 2010) with a 7-point Likert response scale (1 = 

strongly disagree, 7 = strongly agree; g = .88 and .77 for USA and PRC samples, respectively), 

where higher scores indicate a more holistic cognitive style. A sample item is “I often find that 

my beliefs and attitudes will change under different contexts.”  

We used the same analytical strategy as in Study 1 except that we focused on and tested a 

Type II mediated moderation model (Liu, Zhang, and Wang, 2012) built on the model tested in 

Study 1. As illustrated in Figure 1, performance trend was a Level 1 independent variable 

predicting expectations of future performance, which in turn predicted evaluation of past 

performance, and nationality was a Level 2 moderator whose moderating effect was mediated by 

holistic cognitive style as a Level 2 proximal moderator.  

Results 

Means, standard deviations, and correlations are presented in Table 3. Consistent with 

Study 1, performance trend significantly affected ratings such that improving trends caused 

higher expectations of future performance (く = 1.83, p < .001, see Table 4), while performance 

mean significantly affected ratings such that higher mean caused higher expectations of future 

performance (く = .58, p < .001).  

The interaction between trend and nationality on expectations of future performance was 

significant (け = -.39, p < .001, see Table 4, Step 1; ∆Pseudo R2= .01). Both American (け = 2.01, 

p < .001) and Chinese (け = 1.62, p < .001) raters had more favorable expectations to the upward 

trend, but trend had a weaker impact on Chinese raters than on American raters (see Figure 5). 

Specifically, there was a significant difference between the two nationalities when performance 

trend was improving, け = .23, p < .001 (PRC M = 3.87, USA M = 3.64) and when trend was 

deteriorating, け =.62, p < .001 (PRC M = 2.44, USA M = 1.82). This suggests that the interaction 

between nationality and trend was mainly driven both by American participants making more 
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negative predictions than Chinese participants when the performance trend was deteriorating. 

Nationality also had a significant effect on holistic cognitive style such that Chinese 

raters exhibited a more holistic style than American raters (け = .36, p < .001, see Table 4; 

∆Pseudo R2= .01). Moreover, in support of H1, the interaction between trend and holistic 

cognitive style on expectations of future performance was significant (け = -.13, p < .05, see 

Table 4, Step 2). We plotted the interaction at +/- one standard deviation on the holistic cognitive 

style measure. Both low (け = 1.93, p < .001) and high holistic cognitive style (け = 1.72, p < .001) 

raters had more favorable expectations to the upward trend than to the downward trend, but trend 

had a stronger impact on low holistic cognitive style raters than on high holistic style raters (see 

Figure 6). Specifically, we found that there was a significant difference between low and high 

holistic cognitive style when trend was deteriorating, け = .10, p < .05, (high holistic M = 1.90, 

low holistic M = 1.74). When trend was improving, the difference was not significant, け = -.02, 

n.s., (high holistic M = 3.63, low holistic M = 3.67). This suggests that the interaction between 

holistic cognitive style and performance trend was driven mostly by less favorable predictions of 

a deteriorating trend for those with a lower holistic cognitive style as compared to those with a 

higher holistic cognitive style. Finally, in support of H3, the indirect moderating effect of 

nationality through the mediating role of holistic cognitive style on the effect of trend on 

performance expectation was significant (Indirect Effect = -.05, 95% CI [-.10, -.0002]).3 

General Discussion 

In finding an interaction between cognitive style and performance trend, our research 

makes contributions to the dynamic performance and naïve extrapolation literatures, and the 

literature on trends more generally. Our contributions to the dynamic performance literature are 

                                                 
3 We deleted a participant whose score on the holistic cognitive style scale was extremely high (at 3.62 SD above the 
mean). Without deleting this participant, the results were the same except that the interaction between trend and 
holistic cognitive style on expectations of future performance became marginally significant (け = -.12, p = .065), 
and the indirect moderating effect of nationality through the mediating role of holistic cognitive style on the effect of 
trend on performance expectation became marginally significant (Indirect Effect =  -.04, 93% CI [-.09, -.001]).  
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twofold. To date, research on dynamic performance has largely ignored the role that culture or 

nationality can play (as well as the role of individual differences more broadly, despite the fact 

that it affects the generalizability of the findings). This is potentially concerning, given the use of 

non-Western samples has proliferated (Ryan, Leong, & Oswald, 2012). Our work highlights how 

consideration of culture can complicate findings in the dynamic performance literature, and 

suggests a need to better consider the role culture plays in dynamic performance assessment. 

Beyond demonstrating the importance of culture, our work also specifies the specific mechanism 

through which culture might influence dynamic ratings: via its effect on cognitive style. Our 

work particularly suggests naïve extrapolation effects may be less pronounced for more holistic 

thinkers. As dynamic performance research proliferates (Sturman, 2007), we encourage 

researchers to consider the extent to which these findings may be influenced by culture or 

nationality, as well as considering the specific ways through which these effects are manifested. 

Our work also contributes to the naïve extrapolation literature by addressing calls (e.g., 

Ariely & Carmon, 2000) to more directly assess naïve extrapolation effects, i.e., that 

expectations for the future influence past evaluations. To date, this effect has primarily been 

assumed but not actually assessed (e.g., Barnes, Reb, & Ang, 2012; Hausknecht et al., 2011; Reb 

& Cropanzano, 2007); our direct test of this effect provides not only empirical validation, but 

also leads to the insight that naïve extrapolation may operate differently in different cultures or 

for different cognitive styles. Finally, our work carries theoretical implications for research on 

trends more generally. Although we focus on the effects of trends on performance evaluations, 

trends – and naïve extrapolation mechanisms – have been considered in topics such as fairness 

(Hausknecht et al., 2011), job satisfaction (Chen, Ployhart, Thomas, Anderson, & Bliese, 2011), 

pain tolerance (Ariely, 1998), and value judgments (Loewenstein & Prelec, 1993). As with the 

performance appraisal literature, these results suggest trends communicate information – be it 

about expectations of future performance, happiness, value gains, or pain – which influences our 
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perceptions. As researchers examine temporal effects (Mitchell & James, 2001), our results 

argue against assuming such effects are equally strong across culture and cognitive style. Of 

course, future research demonstrating the robustness of our findings in these other research 

domains is also necessary, and would help establish the generalizability of our findings. 

Strengths, Limitations, Future Directions, and Practical Implications 

Our work has a number of strengths: First, we conceptually replicate our findings across 

two studies, both manipulating and measuring our moderating mechanism. Second, given our use 

of random assignment to conditions, Study 1 helps minimize the possibility that other individual 

differences may be responsible for our moderating effects. Finally, by demonstrating our effects 

within a single nationality in Study 1, we also reduce the likelihood that culture-specific response 

biases (e.g., to favor the midpoint on scales) may be responsible for our observed results. 

Nevertheless, our studies have limitations. Our Study 1 participants were students evaluating 

hypothetical organizational employees, raising generalizability concerns. Yet given cognitive 

style and naïve extrapolation biases should be unaffected by whether one is a student or a 

manger, we believe our results should generalize to non-experimental contexts.4 Supporting this 

perspective, past research on performance trend effects has found similar findings across student 

and manager raters (Reb & Greguras, 2010). Our model may also oversimplify the managerial 

decision-making process, in that it is likely that evaluations of past performance are also 

influencing predictions of future performance in concert with the influence of predictions of 

future performance on evaluations of past performance. In this sense, our results are best viewed 

as capturing a snapshot of one direction of this bidirectional relation between the variables. 

Our theoretical model generally suggests that factors influence the extent to which 

individuals view trends as diagnostic of future performance, altering the magnitude of naïve 

                                                 
4 We also controlled for whether or not participants had experience evaluating others as part of a job; controlling for 
this did not affect our results. 
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extrapolation effects. A promising direction for future research is to examine attributions for past 

performance – for example, whether the performance is viewed as being due to the individual 

(e.g., due to fundamental attribution error biases) or external circumstances (e.g., a generally 

improving sales market) – as a moderator. As individuals who attribute trends to external 

circumstances may be less likely to view trends as indicative of future performance, attributions 

fit within the theoretical model we put forth and illustrate how it can generate new research. 

Given performance evaluations are part and parcel of employment relationships, our 

work has potentially profound implications for how performance evaluations are carried out, 

particularly for cross-cultural teams or expatriates working in cultures with different cognitive 

styles than their home countries. A Western expatriate working in Asia may look at their 

improving performance and feel they deserve a commensurate performance evaluation, but 

Asian managers may be less swayed by performance trends – potentially leading to a clash 

between the employee and manager. Similarly, employees in cross-cultural teams may hold 

diverse perceptions on how their teammates are performing, leading analytic thinkers to be 

harsher on teammates who have recently performed poorly compared to more holistic thinkers.  

Finally, we should particularly emphasize to managers that the effect of performance 

trends occur above and beyond the effect of performance mean (and performance variation). 

That is, individuals who have the same average performance can have significantly different 

performance evaluations simply due to whether or not their performance increased or decreased 

over time. As a matter of fairness, this is troubling, and managers – particularly Western 

managers or specifically those with a more analytic cognitive style – should be aware of the role 

naïve extrapolation plays in influencing their performance evaluations. While a more holistic 

cognitive style reduces naïve extrapolation effects, they are not eliminated altogether. Our hope 

is that by raising awareness of naïve extrapolation effects and outlining how they operate, our 

work will encourage organizations to adopt policies that reduce naïve extrapolation effects.  
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Table 1. Study 1 Means, Standard Deviations, and Correlations  

       Correlations 
   M SD  1 2 3 4 5 6 7 8 

1. Trend  0.50 
0.50 

(0.50) 
 

(-) .00 .00 .00 .56**  .35**  .00 .00 

2. Mean  0.50 
0.50 

(0.50) 
 

.00 (-) .00 .00 .30**  .64**  .00 .00 

3. Variation  0.50 
0.50 

(0.50) 
 

.00 .00 (-) .00 -.03 .00 .00 .00 

4. Cognitive Style  0.50 0.50  .00 .00 .00 (-) -.14 .04 .11 -.16 
5. Performance   

Expectation 
 2.70 

0.53 
(1.17) 

 
.00 .00 .00 -.14 (-) .49**  .19 -.04 

6. Performance  
Evaluation 

 7.37 
18.64 

(45.97) 
 

.00 .00 .00 .04 .07 (-) -.05 -.09 

7. Age  21.83 1.60  .00 .00 .00 .11 .19 -.05 (-) -.70**  
8. Gender  0.53 0.50  .00 .00 .00 -.16 -.04 -.09 -.70**  (-) 
Note. Listwise n at level 1 = 608; n at level 2 = 76. Variables 1, 2, 3, 5, and 6 are within individual (Level 1) variables, 
variables 4, 7 and 8 are between-person (Level 2) variables. Within person correlations are shown above the diagonal and are 
based on within-person scores; between-person correlations are shown below the diagonal and are based on between-person 
scores. Correlations with cognitive style, age and gender are based on between level scores and are shown below and above 
the diagonal. Means and SDs are based on between-person scores; SDs in parenthesis are based on within individual scores. 
For cognitive style, 0 = analytic cognitive style and 1 = holistic cognitive style. For gender, male = 0 and female = 1. 

* p < .05.       
**  p < .01. 
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Table 2. MSEM Results: The Moderated Effect of Cognitive Style on the Relation between Performance Trend and Evaluations of 
Past Performance through the Mediating Effect of Expectations of Future Performance (Study 1) 

 
Variable Performance Expectation Performance Evaluation 
Level 1   

Intercept 1.80**  (.14) -46.10* (19.25) 
Performance Variation -.06 (.06) .56 (2.03) 
Performance Mean .72**  (.07) 53.08**  (2.32) 
Performance Trend 1.54**  (.12) 22.18**  (2.76) 
Performance Expectation  7.90**  (1.76) 
Residual Variances .48**  (.03) 613.44**  (40.36) 

Level 2   
Cognitive Style .03 (.13) 3.83 (4.42) 
Gender -.18 (.13) 2.77 (9.06) 
Residual Variances .34**  (.08) 853.00**  (257.71) 

Cross-Level   
Performance Trend x  
Cognitive Style 

-.46* (.16)  

Residual Variances or Variances of 
the Random Slopes 

.26**  (.08) 54.01* (20.89) 

Total Pseudo R2 .33 .22 
Note. Values are unstandardized regression coefficients (standard error estimates listed in parentheses). For cognitive style, 0 = 
analytic cognitive style and 1 = holistic cognitive style. For gender, male = 0 and female = 1. Total Pseudo R squared is calculated 
according to Snijders & Bosker’s (1999) formulas. 
*p < .05 
** p < .001 
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Table 3. Study 2 Means, Standard Deviations, and Correlations  

        Correlations 

   M SD   1 2 3 4 5 6 7 8 9 

1. Trend  0.50 
0.50 

(0.50) 
  (-) .00 .00 .00 .00 .67**  .58**  .00 .00 

2. Mean  0.50 
0.50 

(0.50) 
  .00 (-) .00 .00 .00 .22**  .34**  .00 .00 

3. Variation  0.50 
0.50 

(0.50) 
  .00 .00 (-) .00 .00 .03 .03 .00 .00 

4. Nationality  0.50 0.50   .00 .00 .00 (-) .20**  .39**  .11* .09 .13* 
5. Holistic  

Cognitive Style 
 3.48 0.84   .00 .00 .00 .20**  (.84) .15**  .04 -.09 -.08 

6. Performance  
Expectation 

 3.01 
0.53 

(1.37) 
  .00 .00 .00 .39**  .15**  (-) .75**  .03 -.08 

7. Performance 
Evaluation 

 4.61 
22.75 

(53.11) 
  .00 .00 .00 .11* .04 .41**  (-) .01 .02 

8. Age  33.61 8.89   .00 .00 .00 .09 -.09 .03 .01 (-) -.11* 
9. Gender  0.43 0.50   .00 .00 .00 .13* -.08 -.08 .02 -.11* (-) 
Note. Listwise n at level 1 = 2984; n at level 2 = 373. Variables 1, 2, 3, 6, and 7 are within individual (Level 1) variables; 
variables 4, 5, 8, and 9 are between-person (Level 2) variables. Within person correlations are shown above the diagonal and 
are based on within-person scores; between-person correlations are shown below the diagonal and are based on between-
person scores. Correlations with holistic cognitive style, nationality, age and gender are based on between level scores and are 
shown below and above the diagonal. Means and SDs are based on between-person scores; SDs in parenthesis are based on 
within individual scores. For gender, male = 0 and female = 1; for nationality, USA = 0, PRC = 1. 
* p < .05.       
**  p < .01. 
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Table 4. MSEM Results: The Moderating Effect of Nationality, and the Mediated Moderating Effect of Nationality through Holistic 
Cognitive Style on the Relation between Performance Trend and Expectations of Future Performance (Study 2) 

 
Variable Cognitive 

Style 

Performance 
Expectation (Step 1) 

Performance 
Expectation (Step 2) 

Performance Evaluation 

Level 1     
Intercept  1.82**  (.06) 1.82**  (.06) -85.51**  (3.37) 
Performance Variation  .09**  (.03) .09**  (.03) .63 (.78) 
Performance Mean  .58**  (.04) .58**  (.04) 21.94**  (1.46) 
Performance Trend  1.82**  (.05) 1.83**  (.07) 16.75**  (1.84) 
Residual Variances  .59**  (.02) .59**  (.02) 574.61**  (33.26) 

Level 2     
Intercept .07 (.05)    
Nationality .36**  (.09) .62**  (.08) .59**  (.08) 13.62**  (4.75) 
Holistic Cognitive Style   .10* (.05) 6.67**  (2.42) 
Gender -.19* (.09) -.14 (.08) -.12 (.08) 6.11 (4.30) 
Residual Variances .67**  (.05) .42**  (.04) .41**  (.05) 1193.73**  (167.68) 

Cross-Level     
Performance Trend x 
Nationality 

 -.39**  (.09) -.35**  (.09)  

Performance Trend x 
Cognitive Style 

  -.13* (.06)  

Residual Variances or 
Variances of the Random 
Slopes 

 .51**  (.08) .50**  (.08) 93.93**  (13.35) 

Total Pseudo R2 .05 .42 .43 .25 
Note. Values are unstandardized regression coefficients (standard error estimates listed in parentheses). For gender, male = 0 and 
female = 1; for nationality, USA = 0, PRC = 1. Total Pseudo R squared is calculated according to Snijders & Bosker’s (1999) 
formulas.  
*p < .05 
** p < .001 
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Figure 1. Heuristic model of our predictions. 
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Figure 2. Examples of Dynamic Performance Profiles 
 
Panel A. Example 1: Positive mean, upward trend, small variation  

 
 
Panel B. Example 2: Negative mean, downward trend, large variation  
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Figure 3. Interaction between Cognitive Style and Performance Trend on Expectations of Future 

Performance, Study 1 
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Figure 4. The Indirect (Mediated) Effect of Performance Trend on Evaluations of Past 

Performance for Analytic and Holistic Cognitive Style, Study 1 
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Figure 5. Interaction between Nationality and Performance Trend on Expectations of Future 
Performance, Study 2 
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Figure 6. Interaction between Cognitive Style and Performance Trend on Expectations of Future 
Performance, Study 2  
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Appendix: Supplemental Analyses on Interaction between Performance Mean and 

Cognitive Style 

Although we have primarily focused on performance trend when discussing naïve 

extrapolation effects – i.e., individuals naïvely extrapolate past trends into the future – it is also 

possible that naïve extrapolation effects may emerge with performance mean as well. That is, 

individuals may extrapolate from employee’s past mean performance (high or low) to 

expectations of future performance as well: someone who does well (on average) may be 

expected to continue doing well. On the other hand, such naïve extrapolation effects may be 

unlikely to emerge for performance means: naïve extrapolation is primarily thought to occur in 

the presence of trends over time (Ariely & Carmon, 2000, 2003), and such effects arguably may 

require trends over time to activate relevant Gestalt characteristics which influence expectations 

of future performance (Reb & Cropanzano, 2007). Given the lack of concrete expectations 

derivable from theory one way or the other, we decided to conduct supplemental exploratory 

analyses regarding the interaction between performance mean and nationality. 

In Study 1, the interaction between performance mean and cognitive style on 

expectations of future performance was not significant (け = -.19, n.s., see Table A1). Similarly, 

in Study 2, the interaction between performance mean and cognitive style on expectations of 

future performance was not significant (け = -.02, n. s., see Table A2). Perhaps notably, the 

interaction between performance mean and nationality was significant, but the amount of 

variance explained by the interaction was minimal (∆Pseudo R2 was approximately zero). Taken 

as a whole, the results across Study 1 and 2 suggest that the interaction between performance 

mean and cognitive style was not significant.  
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Table A1. MSEM Results: The Moderated Effect of Cognitive Style on the Relation between 
Performance Mean and Evaluations of Past Performance through the Mediating Effect 
of Expectations of Future Performance (Study 1) 

 
Variable Performance Expectation Performance Evaluation 
Level 1   

Intercept 1.76**  (.15) -46.05* (19.06) 
Performance Variation -.06 (.06) .58 (2.03) 
Performance Trend 1.31**  (.09) 22.19**  (2.76) 
Performance Mean .81**  (.10) 53.02**  (2.32) 
Performance Expectation  7.98**  (1.76) 
Residual Variances .48** (.03) 613.54** (40.37) 

Level 2   
Cognitive Style -.01 (.16) 4.35 (4.52) 
Gender -.05 (.15) 2.79 (9.20) 
Residual Variances .35** (.09) 848.89** (256.50) 

Cross-Level   
Performance Mean x Cognitive 

Style 
-.19 (.15)  

Residual Variances or Variances 
of the Random Slopes 

.13* (.06) 54.05** (20.91) 

Total Pseudo R2 .32 .22 
Note. Values are unstandardized regression coefficients (standard error estimates listed in 
parentheses). For cognitive style, 0 = analytic cognitive style and 1 = holistic cognitive style. For 
gender, male = 0 and female = 1. Total Pseudo R squared is calculated according to Snijders & 
Bosker’s (1999) formulas.  
*p < .05 
** p < .001 
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Table A2. MSEM Results: The Moderating Effect of Nationality, and the Mediated Moderating 
Effect of Nationality through Cognitive Style on the Relation between Performance 
Mean and Expectations of Future Performance (Study 2) 

 
Variable Performance 

Expectation (Step 1) 
Performance 

Expectation (Step 2) 

Level 1   
Intercept 1.83**  (.06) 1.82**  (.06) 
Performance Variation .09**  (.03) .09**  (.03) 
Performance Mean .58**  (.04) .57**  (.05) 
Performance Trend 1.82**  (.07) 1.82**  (.05) 
Residual Variances .69** (.03) .69** (.03) 

Level 2   
Intercept   
Gender -.15* (.01) -.14* (.07) 
Nationality .56**  (.07) .55**  (.07) 
Holistic Cognitive Style  .03 (.04) 
Residual Variances .23**  (.03) .23**  (.03) 

Cross-Level   
Performance Mean x 

Nationality 
-.28**  (.07) -.28**  (.09) 

Performance Mean x 
Holistic Cognitive Style 

 .02 (.05) 

Residual Variances of 
the Random Slopes 

.16** (.04) .16**  (.04) 

Total Pseudo R2 .48 .48 
Note. Values are unstandardized regression coefficients (standard error estimates listed in 
parentheses). For gender, male = 0 and female = 1; for nationality, USA = 0, PRC = 1. Total 
Pseudo R squared is calculated according to Snijders & Bosker’s (1999) formulas.  
*p < .05 
** p < .001 
 


