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a b s t r a c t
Two studies were conducted to examine the implications of inaccurate self-appraisals in online training.
Self-assessment of knowledge moderated the effects of trainees’ performance on subsequent performance
and attrition. Performance was highest after uniformly positive ratings (i.e., high self-assessment and high
performance), followed by underestimation, overestimation, and uniformly negative ratings, respectively.
Attrition was lowest after uniformly positive ratings, followed by underestimation, uniformly negative
ratings, and overestimation, respectively. Effort had a more positive effect on performance following low
than high self-assessments and this interaction fully mediated the self-assessment/performance interaction on subsequent performance. Commitment had a more negative effect on subsequent attrition following low than high self-assessments and this interaction fully mediated the self-assessment/performance
interaction on subsequent attrition. Finally, trainee conscientiousness affected their behavior when their
performance and self-assessments were inconsistent—overestimating and underestimating performance
increased attrition more for trainees low in conscientiousness and impaired performance more for trainees
high in conscientiousness.
Published by Elsevier Inc.

Introduction
Employees consistently receive feedback in a variety of organizational contexts with the expectation that feedback will result in
positive behavior change. However, three meta-analyses on the
effects of feedback have shown that feedback generally leads to
positive outcomes, but the effects of feedback on outcomes are
quite variable (Bangert-Drowns, Kulik, & Morgan, 1991; Hattie &
Timperley, 2007; Kluger & DeNisi, 1996). Atwater, Waldman,
Atwater, and Cartier (2000) found that only 50% of managers
showed improvement following feedback, and Kluger and DeNisi
(1996) found that in up to a third of cases, feedback had a negative
effect on performance.
In an effort to understand the effects of feedback, researchers
have found that positive feedback is generally perceived to be more
accurate and is more accepted than negative feedback (Halperin,
Snyder, Shenkel, & Houston, 1976; Stone & Stone, 1985). Positive
feedback also results in increased motivation whereas negative
feedback results in decreased motivation (Venables & Fairclough,
2009). In addition, negative feedback may be perceived as threatening and result in harmful emotional reactions (Taylor, Fisher, & Ilgen,
1984; van Dijk, van der Pligt, & Zeelenberg, 1999). As a result, the
popular press and practitioners have suggested that positive feed⇑ Corresponding author.
E-mail addresses: Traci.Sitzmann@ucdenver.edu (T. Sitzmann), Stefanie.Johnson
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back can be used to increase performance (Miller, Wang, Sandel, &
Cho, 2002; Seligman, Reivich, Jaycox, & Gillham, 1995).
However, control theory suggests that positive feedback may
not be beneﬁcial for initiating behavior change (Carver & Scheier,
1981). Employees need to know their actual performance in order
to adjust their effort. Also, feedback that is inconsistent with
employees’ self-appraisals may result in negative reactions and
the perception that feedback is less accurate than feedback that is
consistent with their self-appraisals (Bernstein & Lecomte, 1979;
Meyer, 1980; Shrauger, 1975; Swann, 1990). The most common
ﬁnding is that negative outcomes arise when feedback is lower than
expected (Brett & Atwater, 2001). Positive feedback should improve
performance, but this improvement will be greatest for those who
also self-assess positively (Atwater & Yammarino, 1997).
Although feedback is pertinent to a variety of contexts, the current study examines the implications of a lack of ﬁt between selfappraisals and actual performance in online training. Speciﬁcally,
in two studies, we examine whether the interaction between trainees’ self-assessments of knowledge and actual performance predicted subsequent performance and attrition in courses that
provided frequent performance feedback. Best practices in training
suggest that learners should receive frequent feedback on their
performance (Cascio & Aguinis, 2005; Kraiger, 2003; Sitzmann,
Kraiger, Stewart, & Wisher, 2006). But this convention fails to
acknowledge that feedback can have a negative effect on
subsequent performance (Kluger & DeNisi, 1996). Thus, we question the assumption that performance feedback is uniformly bene-
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ﬁcial and propose that the effect of performance on subsequent
performance and attrition is contingent upon trainees’ self-assessments of knowledge.
Our two-study approach allows us to demonstrate both the
internal and external validity of the self-assessment/actual performance interaction on subsequent performance and attrition. In
Study 1, we focus on adults participating in voluntary online selfdevelopment in order to strengthen the conclusion that the results
apply to work-related training. We expect that the potentially negative effects of performance feedback are exacerbated in voluntary
online training because trainees have tremendous discretion over
their behavior—they self-select into the course so they are not
required to learn the material and can leave the training environment if they are dissatisﬁed with their learning experience. The
voluntary nature of the course also ensures that there is tremendous
variability in the amount of effort exerted to learn the course material. Thus, we utilize mediated moderation to examine whether the
amount of time spent reviewing the course material explains the
process by which trainees’ self-assessments and actual performance
interact to produce changes in subsequent performance.
In Study 2, we extend these ﬁndings by examining the extent to
which our results are inﬂuenced by trainee conscientiousness. That
is, do trainees high and low in conscientiousness differ in how they behave after receiving performance feedback that is inconsistent with
their self-assessments of knowledge? Furthermore, we examine the
role of commitment to training in explaining the self-assessment/
actual performance interaction when predicting subsequent attrition.
We carry out these tests in Study 2 using a controlled laboratory
setting in order to enhance the internal validity of the ﬁndings.
In the following sections, we review the extant literature on
feedback and self-assessments, as well as their potential interactions. Then we present hypotheses for how trainees’ self-assessments and actual performance interact to inﬂuence subsequent
performance and attrition from training.

Effects of self-assessments and feedback in training
environments
Self-assessments of knowledge refer to the evaluations that
people make about their current knowledge levels in a particular domain (Sitzmann, Ely, Brown, & Bauer, 2010). Self-assessment plays
an essential role in self-regulated learning, including decisions
regarding which material to focus on and how much effort to exert
(Bell & Federman, 2010; Carver & Scheier, 1990, 2000; Sitzmann,
Ely, Brown et al., 2010). But, self-assessing one’s knowledge is cognitively complex (DeNisi, Cafferty, & Meglino, 1984; Dunning, Heath, &
Suls, 2004). Trainees must be able to form a cognitive representation
of the training domain and understand what it means to be knowledgeable about a topic (Campbell & Lee, 1988). They must then judge
how well their knowledge meets the standard for mastering the
course content. Limitations in human information processing may
cause trainees to simplify the process and rely on well-developed
schemas regarding their personal attributes when rating their
knowledge levels (Campbell & Lee, 1988; Newell & Simon, 1972;
Shore, Shore, & Thornton, 1992). As a result, trainees’ self-assessments are not always consistent with their actual performance.
In order to increase learning and guide behavior, trainees are often given feedback on their performance (Bangert-Drowns et al.,
1991; Hattie & Timperley, 2007; Kluger & DeNisi, 1996). Despite
the fact that feedback is expected to improve performance, there is
evidence that the positivity of feedback can inﬂuence how it is
received (Ilgen, Fisher, & Taylor, 1979). Generally, positive feedback
is perceived to be more accurate and is more accepted than negative
feedback (Halperin et al., 1976; Stone & Stone, 1985). Moreover, both
feedback intervention theory (Ilgen et al., 1979; Kluger & DeNisi,
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1996) and self-enhancement theory (Allport, 1937; Leary, 2007;
Shrauger, 1975) suggest that there may be negative repercussions
if individuals are provided with performance feedback that is lower
than their self-assessments of knowledge. In contrast, self-veriﬁcation theory suggests that individuals prefer to conﬁrm their selfappraisals, even if those appraisals are negative (Lecky, 1945;
Swann, 1983). As such, positive feedback that is inconsistent with
one’s negative self-appraisal is less beneﬁcial than positive feedback
that is consistent with one’s positive self-appraisal.
Drawing from the feedback and self-assessment literatures, we
propose that self-assessment moderates the relationship between
trainees’ actual performance and subsequent performance and
attrition. Speciﬁcally, trainees’ performance should be positively
related to future performance and negatively related to future
attrition, but the strength of this relationship should be contingent
upon trainees’ self-assessments of knowledge. We explain the
theoretical rationale for this relationship and develop hypotheses
in the sections that follow.
Interactive effects of performance and self-assessments
Research on 360-degree feedback has demonstrated that the
match between employees’ self-assessments and objective assessments can inﬂuence the outcomes of performance feedback.
Yammarino and Atwater (1997) proposed that each time individuals
complete a 360-degree performance assessment, their ratings place
them in one of four categories: (1) uniformly positive ratings, indicating that they have high performance and high self-assessments;
(2) uniformly negative ratings, indicating that they have low performance and low self-assessments; (3) overestimation, indicating that
they have low performance but high self-assessments; (4) underestimation, indicating that they have high performance but low selfassessments. Based on Yammarino and Atwater’s ﬁndings, the
highest performance occurs following uniformly positive ratings,
whereas the lowest performance occurs following overestimating
one’s performance or uniformly negative ratings. Moderate performance occurs after employees underestimate their performance.
We follow these distinctions in developing our hypotheses for the
interactive effects of self-assessment and actual performance when
predicting subsequent performance and attrition.
Uniformly positive ratings
There are several reasons to expect that high self-assessments
paired with high performance should result in high performance
and low attrition from the subsequent module. Although strong
agreement between self-assessments and performance were once
seen as universally beneﬁcial, Dunnette (1993) noted that knowledge of one’s actual performance is only beneﬁcial when individuals are also performing well (see also Atwater & Yammarino, 1997).
Kruger and Dunning (1999) proposed that trainees who perform
well and know that they are performing well are likely to possess
strong metacognitive skills, which enable high performance (Bell &
Kozlowski, 2008; Keith & Frese, 2005; Sitzmann & Ely, 2010, 2011).
Further, individuals with accurate self-assessments are not threatened by diagnostic performance information (Dweck, 2006), particularly when their performance is high (Kwang & Swann, 2010).
As a result, when individuals perform well and know that they
are performing well, they are likely to use feedback to maintain
high performance (Försterling & Morgenstern, 2002; Hong, Chiu,
Dweck, Lin, & Wan, 1999), making them particularly successful at
self-regulated learning (Kim, Chiu, & Zou, 2010). Therefore, we expect that when trainees experience universally positive ratings,
they will attain a high level of performance and have a low probability of dropping out of training during the subsequent module.
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Uniformly negative ratings
Although accuracy in self-assessment signiﬁes self-awareness,
accuracy should not lead to improved performance when individuals
correctly assess that their performance is poor (Yammarino &
Atwater, 1997). Dunnette (1993) suggests that self-awareness is not
beneﬁcial when people know that their performance is poor. Individuals who are performing poorly and recognize it are often unwilling or
unable to change their poor performance, even though they recognize
their deﬁciencies (Fleenor, Smither, Atwater, Braddy, & Sturm, 2010).
When individuals believe that they cannot improve their performance, negative feedback hurts their self-worth and decreases their
motivation to change (Atwater, Ostroff, Yammarino, & Fleenor,
1998), resulting in taking few actions to improve (see Atwater, Roush,
& Fischthal, 1995; Atwater & Yammarino, 1997; Smircich & Chesser,
1981; Yammarino & Atwater, 1997). Indeed, research on selfenhancement suggests that individuals prefer positive feedback, even
if their performance is poor (Kwang & Swann, 2010). Thus, we expect
that when trainees receive uniformly negative ratings, they will have
low performance and high attrition from the subsequent module.
Overestimating performance
Trainees overestimate their performance when their selfassessments are high but their actual performance is low. Although
negative feedback is generally expected to result in negative reactions and emotions (Cianci, Schaubroeck, & McGill, 2010; Ilies, De
Pater, & Judge, 2007), it is likely to have a particularly negative effect when individuals had perceived themselves as performing
well (Brett & Atwater, 2001). When people overestimate their performance, they possess a low level of competence and their lack of
awareness of it makes them less likely to change the behavior that
led to poor performance (Kruger & Dunning, 1999). Unskilled individuals suffer a dual burden: their incompetence causes them to
perform poorly and robs them of the metacognitive skills required
to realize their incompetence (Kruger & Dunning, 1999). Overestimations of performance are also associated with low resilience and
high defensiveness (Kwan, John, Robins, & Kuang, 2008). Thus,
when individuals overestimate their performance, we predict that
there will be negative repercussions from informing them that
they performed poorly; they will have low performance and a high
probability of dropping out of the subsequent module.
Underestimating performance
Underestimation occurs when trainees’ self-assessments are
low but their actual performance is high. Research on 360-degree
feedback has provided mixed results for underestimating one’s
performance—although some employees improve following
positive feedback, others do not (Atwater & Brett, 2005; Atwater &
Yammarino, 1997; Fleenor et al., 2010). On one hand, self-enhancement theory suggests that people generally prefer to receive positive
feedback, regardless of their self-views, because they are motivated
to increase their feelings of personal worth (Allport, 1937; Bell &
Arthur, 2008; Leary, 2007; Shrauger, 1975). In contrast, meta-analytic evidence suggests that people’s cognitive reactions to feedback
are more favorable when they receive self-verifying information
(Kwang & Swann, 2010). Underestimating can be detrimental because people tend to believe feedback that is consistent with their
self-assessments even when those assessments are negative (Lecky,
1945; Swann, 1987). Thus, some individuals improve after underestimating their performance whereas others let their performance
slip and, on average, the literature on 360-degree evaluations
suggests that subsequent performance will be moderate following
feedback (Fleenor et al., 2010). Likewise, we suggest that when indi-

viduals underestimate their performance, subsequent performance
and attrition will be moderate.
Summary
In sum, we expect that trainees’ self-assessments of knowledge
will moderate the effects of their actual performance on subsequent performance and attrition in a course that provides frequent
performance feedback. When trainees receive uniformly positive
ratings, their subsequent performance should be highest and attrition lowest, relative to when trainees underestimate, overestimate,
or receive uniformly negative ratings. The lowest performance and
highest attrition should be observed following either uniformly
negative ratings or overestimations of performance. When trainees
underestimate their performance, subsequent performance and
attrition should fall in between these two extremes.
H1. There will be a two-way interaction between trainees’ selfassessments of knowledge and actual performance when predicting performance in the subsequent module. Performance will be
highest following uniformly positive ratings and lowest following
overestimations of performance or uniformly negative ratings.
Performance will fall between these two extremes following
underestimations of performance.
H2. There will be a two-way interaction between trainees’ selfassessments of knowledge and actual performance when predicting attrition from the subsequent module. The probability of
dropping out will be lowest following uniformly positive ratings
and highest following overestimations of performance or uniformly negative ratings. Attrition will fall between these two
extremes following underestimations of performance.

Effort
Thus far, we have argued that the effects of performance on
subsequent performance will be moderated by trainees’ selfassessments in a manner consistent with research on 360-degree
performance evaluations. Although there is ample theory to explain this interaction, there is very little research that has isolated
the explanatory mechanisms for this effect. As such, we examine
why self-assessment moderates the effect of performance on subsequent performance.
We argue that the amount of effort that trainees invest in learning should explain this effect (Fig. 1). Effort refers to the amount of
time that trainees devote to reviewing the training material (Sitzmann & Ely, 2011). Speciﬁcally, we expect that when trainees
achieve high performance they should invest more effort in the
subsequent module than when they perform poorly. High levels
of effort should then lead to improved performance (Sitzmann &
Ely, 2010; Vancouver & Kendall, 2006; VandeWalle, Cron, &
Slocum, 2001). Moreover, we expect the interaction between
self-assessment and effort will fully mediate the self-assessment/
performance interaction on subsequent performance, such that
the positive effect of effort on performance should be greater
following a low than high self-assessment.
Trainees should perform at a high level in the subsequent module
when their self-assessments are high, and effort should have little effect on performance. Trainees’ pretraining knowledge of the course
topic, prior academic success, and cognitive ability are among the
strongest predictors of self-assessment of knowledge (Falchikov &
Boud, 1989; Jung & McCroskey, 2004; Rubin & Graham, 1988;
Wright, 2000). These factors predispose trainees to have high selfassessments and perform well in training, mitigating the effect of
effort on performance. In contrast, following a low self-assessment,
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Fig. 1. Mediated moderated model of the effects of trainees’ self-assessments of knowledge, actual performance, and effort on performance in the subsequent module.

effort should have a substantial effect on performance. Low selfassessments are an indicator that trainees’ performance is less than
their goals (Sitzmann, Ely, Brown et al., 2010) and they must exert
substantial effort to eliminate goal-performance discrepancies
(Carver & Scheier, 1990, 2000). This is consistent with Fleenor
et al.’s (2010) review indicating that when individuals believe they
are performing at a low level but are unable or unwilling to change
their behavior, they are likely to have low subsequent performance.
However, trainees who exert substantial effort following low selfassessments should observe a considerable payoff in terms of high
performance in the subsequent module.

in the examples were available for trainees, and they were encouraged to practice as the functions were demonstrated in training.
Trainees were given control over the pace of instruction—they
could determine the amount of time spent on each module and
choose to complete the course in a single day or spread it out over
several weeks. However, trainees were required to review all of the
modules in a predetermined order. After ﬁnishing each module,
trainees completed a multiple-choice test to assess their knowledge of the material and reviewed feedback that provided the
correct answers to all of the test questions and explained why
the answers were correct.

H3. The self-assessment/effort interaction will fully mediate the
effect of the self-assessment/performance interaction on subsequent
performance. Effort will have a more positive effect on performance
following low than high self-assessments of knowledge.

Measures

Method

Self-assessment of knowledge
The self-assessment of knowledge scales consisted of between
four and six items per module, depending on the number of broad
topics covered in the module. Trainees were asked to predict the
number of test questions that they would answer correctly out of
12 on the exam that they were about to take. Trainees also selfassessed their knowledge of each of the topics covered in the module
(e.g., I am knowledgeable about ﬁltering data and I am knowledgeable
about PivotTables) on a 5-point Likert scale (1 = strongly disagree to
5 = strongly agree). Principle component factor analyses for each of
the modules established that trainees’ predicted performance on the
exams and ratings of their knowledge of each of the topics covered in
the course loaded on the same factor. This suggests that these items
comprise a single scale. The self-assessment of knowledge responses
were converted to a 100-point scale ranging from 0.00 to 1.00 to aid
comparison with the learning measure. Reliabilities across the
six modules ranged from .84 to .92.2

Participants
Four-hundred sixteen adults were recruited online and received
free training in exchange for research participation. However, 123
people dropped out before completing the ﬁrst self-assessment
and performance measures at the end of module 1. Thus, 293 trainees are included in this research.1 The majority of participants were
employed full- or part-time (76%), whereas 18% were unemployed,
4% were retired, and 2% were students. There was also variability
in participants’ educational backgrounds: 1% had not completed high
school, 11% had a high school diploma or GED, 23% had completed
some college, 17% had an associate’s or technical degree, 29% had
a bachelor’s degree, and 19% had a graduate or professional degree.
The average age of participants was 43 years (SD = 8.8; ages ranged
from 18 to 52) and 50% were female.
Experimental design and procedure
Advertisements for free Microsoft Excel training were posted on
online community sites to recruit research participants. The advertisements discussed some of the topics that would be covered in
the course, the length of the course, and that trainees would be required to complete online surveys in exchange for free training.
Participants who responded to an advertisement were sent a username, password, and a link to the learning management system
where the course was hosted. The training consisted of a four-hour
online course that was divided into six modules and covered a variety of Excel functions including formulas, graphing, and macros.
The instruction was text-based and included screen shots demonstrating how to perform various functions in Excel. The data used
1
We ran chi-square and t-tests to examine whether trainees who completed the
course differed from those who dropped out. There was not a signiﬁcant difference
between completers and dropouts in terms of employment status (v2(4) = 1.11),
education (v2(7) = 4.63), age (t(404) = 1.22), or sex (v2(1) = 0.77).

After ﬁnishing each module, trainees completed a self-assessment of knowledge survey, followed by an exam. Effort and attrition were captured by the learning management system.

Actual performance
A 12-item multiple-choice assessment of declarative and procedural knowledge was administered to trainees at the conclusion of
each module. Some questions assessed trainees’ ability to recall
2
We tested for measurement invariance in the self-assessment measure over time
using AMOS and following the procedure speciﬁed by Vandenberg and Lance (2000).
We took full advantage of the time structured nature of the data and simultaneously
examined the six measurement occasions. The ﬁt indices indicated that conﬁgural
invariance was a good ﬁt for the data (v2 = 420.14, df = 362; IFI = .98; TLI = .97;
CFI = .98; RMSEA = .05). Support for this model indicates that trainees were employing the same conceptual frame of reference when rating the self-assessment
questions across modules and it is reasonable to compare data over time. Next, we
tested for metric invariance and the ﬁt indices indicated that this model was a decent
ﬁt for the data (v2 = 487.22, df = 383; IFI = .96; TLI = .94; CFI = .96; RMSEA = .06).
However, the change in chi-square values indicated that the model ﬁt was
signiﬁcantly worse than the previous model (v2 = 67.08, df = 21). This is not
surprising given that the self-assessment items differed slightly across measurement
occasions. Overall, these analyses revealed that changing the target of the questions
resulted in measurement invariance, but the infraction was not too great to preclude
an analysis of changes in trainees’ self-assessments over time.
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factual information presented during training whereas others assessed trainees’ ability to recall sequences of actions for executing
Excel functions or how such actions affect the appearance of an
Excel spreadsheet.
Attrition
Data from the learning management system was used to assess
attrition. Trainees received a 0 in modules that they completed and
a 1 in the module if they dropped out.
Effort
Effort reﬂected the number of hours that trainees spent reviewing the course material. Time spent reviewing the material in each
module was captured by the learning management system.
Data analysis
Hierarchical linear modeling with full maximum likelihood estimates was used to analyze the within-subject results for performance and effort, whereas hierarchical generalized linear
modeling was used to analyze the within-subject results for attrition. Both analysis techniques account for the nonindependence
that arises from having trainees contribute multiple data points
over time. The data comprises two levels. Level 1 captures the variance within-trainees and consists of the repeated, within-individual measures of self-assessment of knowledge, performance, and
effort. Level 2 captures the variance between-trainees or the difference in the effects across trainees. A distinguishing feature of the
analysis techniques is hierarchical linear modeling assumes the
random effects are normally distributed, which is a widely applicable assumption when the outcome variable is continuous (Raudenbush, Bryk, Cheong, Congdon, & du Toit, 2004). However, the
assumption of normality is not realistic with binary outcomes,
leading to the use of hierarchical generalized linear modeling when
predicting attrition.
We followed the model building procedure speciﬁed by Bliese
and Ployhart (2002) when predicting performance and effort. The
ﬁrst step involved running the unconditional means (null) model
to examine the variance in the outcomes before accounting for
any predictors. This model allowed for the calculation of an intraclass correlation coefﬁcient (ICC), which partitions the variance
into within- and between-subjects components. The ICC for performance was .42, indicating that 42% of the variance was due to between-subjects differences and 58% was due to within-subject
variability over time. The ICC for effort was .28, indicating that
28% of the variance was due to between-subjects differences and
72% was due to within-subject variability over time.
Next, we added module as a covariate because time dependent
analyses can be sensitive to order effects (Vancouver & Kendall,
2006). We also determined the variability in the growth parameters.
Including a random effect for module signiﬁcantly improve the
model ﬁt when predicting performance (Dv2 = 8.1) but not effort
(Dv2 = 0); thus, a random effect for module was only included in
the model when predicting performance. We also speciﬁed alternative error structures while testing for improvements in model ﬁt to
account for potential autocorrelation and non-independence among
observations. The error structure of the baseline model was compared against ﬁrst-order autoregressive, autoregressive and heterogeneous, and unstructured error structures. We used the change in
deviance statistics to decide which error structure provided the best
ﬁt for the data and chose autoregressive and heterogeneous when
predicting performance and effort (Dv2 = 18.9, 104.8, respectively,
p < .05).
All of the predictors, except for module, were grand mean centered. Module was centered such that the intercept represents
scores at module one. Due to the directional nature of the hypoth-

eses and reduced statistical power caused by the high attrition
rate, we interpreted signiﬁcance at the p < .10 level. Consistent
with the recommendation of Cohen, Cohen, West, and Aiken
(2003), we used the signiﬁcance values from the Type III sums of
squares when interpreting main effects. However, we used the signiﬁcance values from the Type I sums of squares when interpreting
interactions. The Type I signiﬁcance values permit an examination
of the unique contribution of the interaction terms over the main
effects in the model.

Results
Descriptive statistics and correlations among study measures
are presented in Table 1. Self-assessment of knowledge was positively correlated with actual performance at the within- and between-subjects levels of analysis (r = .19, .34, respectively,
p < .05). Trainees who dropped out had higher self-assessments
of knowledge (r = .16, p < .05). Trainees’ self-assessments of knowledge decreased over time from modules one (M, SD = 0.80, .13)
through ﬁve (M, SD = 0.66, .20) and then increased again at module
six (M, SD = 0.73, .18); trainees’ actual performance decreased over
time from modules one (M, SD = 0.72, .17) through four (M,
SD = 0.59, .22) and then increased toward the end of the course.3
This is likely due to differences in the difﬁculty of the course material
across training modules.
The vast majority of trainees dropped out before completing all
six modules. One third of trainees (N = 123) dropped out before
making it to the end of the ﬁrst module. These trainees were not
included in this report because they dropped out before completing the ﬁrst self-assessment and performance measures. An additional 110 trainees dropped out in module two, 39 dropped out
in module three, 27 dropped out in module four, 15 dropped out
in module ﬁve, and 2 dropped out in module six. Thus, 100 (24%)
trainees who started the voluntary online Microsoft Excel course
also completed the course.
Next we tested Hypothesis 1—there will be a two-way interaction between trainees’ self-assessments of knowledge and actual
performance when predicting performance in the subsequent
module. Subsequent performance will be highest when trainees
have uniformly positive ratings, lowest when trainees overestimate their performance or have uniformly negative ratings, and
fall between these two extremes when trainees underestimate
their performance. Trainees’ self-assessments of knowledge and
actual performance had positive effects on performance in the subsequent module, Y = 0.18, 0.35, respectively, p < .05 (see Table 2).
There was also a signiﬁcant two-way interaction between trainees’
self-assessments and their actual performance (see Fig. 2),
Y = 0.47. In order to interpret the interaction, we compared trainees’ self-assessments and actual performance when they scored
one standard deviation above and below the mean. Consistent with
Hypothesis 1, performance in the subsequent module was highest
when trainees had uniformly positive ratings, followed by when
trainees underestimated their performance, overestimated their
performance, and had uniformly negative ratings, respectively.
Hypothesis 2 predicted that the probability of dropping out of
the subsequent module will be lowest when trainees have uniformly positive ratings, moderate when trainees underestimate
their performance, and highest when trainees overestimate their
performance or have uniformly negative ratings. The results sug3
We tested for a two-way interaction between self-assessment of knowledge and
module when predicting performance in order to examine whether the effect of
trainees’ self-assessments of knowledge on performance differed over time. The
interaction was not signiﬁcant (Y = .01), suggesting that the relationship between
self-assessment and performance did not signiﬁcantly improve as trainees progressed
through the course.
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Table 1
Descriptive statistics and correlations among study variables at the within- and between-subjects levels of analysis for Study 1.
Variable
1.
2.
3.
4.

M1

Self-assessment of knowledge
Performance
Attrition
Effort

0.80
0.72
0.30
0.42

M2
(0.13)
(0.17)
(0.46)
(0.43)

0.77
0.66
0.38
1.07

M3
(0.13)
(0.17)
(0.49)
(0.81)

0.71
0.67
0.21
0.73

M4
(0.16)
(0.17)
(0.41)
(0.52)

0.70
0.59
0.19
0.86

M5
(0.18)
(0.22)
(0.39)
(0.69)

0.66
0.72
0.13
0.60

M6
(0.20)
(0.21)
(0.34)
(0.46)

0.73
0.70
0.02
0.45

1
(0.18)
(0.21)
(0.14)
(0.35)

–
.34*
.16*
.03

2
*

.19
–
.06
.17*

3

4

–
–
–

.24*
.11*
–
–

.11

Note: Columns M1 through M6 report the mean (ﬁrst number) and standard deviation (in parentheses) for self-assessment, performance, attrition, and effort for modules one
through six. For attrition, the number represents the percent of trainees who started but did not complete the module. Between-subjects correlations are below the diagonal
and within-subject correlations are above the diagonal. For the between-subjects correlations, attrition is coded such that 0 indicates that trainees completed the course and 1
indicates that trainees withdrew from the course.
*
p < .05.

Table 2
Results examining the effects of trainees’ self-assessments of knowledge and actual performance on performance, attrition, and effort in the subsequent module for Study 1.
Hypothesis 1

Intercept
Module
Self-assessment of
knowledge
Performance
Effort (in subsequent
module)
Self-assessment of
knowledge  Performance
Effort  Self-assessment of
knowledge

Performance
(subsequent
module)a

Performance
(subsequent
module)b

0.63* (0.01)
0.02* (0.00)
0.18* (0.05)

0.63* (0.01)
0.02* (0.00)
0.16* (0.05)

0.58* (0.12)
0.61* (0.09)
0.08 (0.65)

0.35* (0.04)

0.37* (0.04)

2.15* (0.52)

Attrition
(subsequent
module)a

0.47* (0.21)

Hypothesis 2

Hypothesis 3

Hypothesis 3

Attrition
(subsequent
module)b

Effort
(subsequent
module)a

Performance
(subsequent
module)b

0.54* (0.12)
0.61* (0.09)
0.34 (0.67)

0.93* (0.04)
0.11* (0.01)
0.41* (0.16)

0.61* (0.01)
0.03* (0.00)
0.18* (0.05)

2.19* (0.52)

0.21

5.55** (3.21)

**

(0.12)

0.36* (0.04)
0.04* (0.01)
0.23 (0.22)
0.24* (0.07)

Note: Hierarchical linear modeling was used to predict performance and effort; for these results, the top number is the ﬁxed effect and the bottom number is the standard
error. Hierarchical generalized linear modeling was used to predict attrition; for these results, the top number is the logit and the bottom number is the standard error.
Attrition was coded such that 0 indicates that trainees completed the module and 1 indicates that trainees dropped out in the module.
*
p < .05.
**
p < .10.
a
Analyses with main effects.
b
Analyses with main effects and interactions.

gest that actual performance had a negative effect on subsequent
attrition, logit = 2.15, p < .05. The probability of dropping out of
training was 10% points greater following low than high performance. There was also a signiﬁcant two-way interaction between
trainees’ self-assessments of knowledge and actual performance
(see Fig. 3), logit = 5.55. Supporting Hypothesis 2, the probability
of dropping out of the subsequent module was greatest when
trainees overestimated their performance, followed by when they
had uniformly negative ratings, underestimated their performance,
and had uniformly positive ratings, respectively.4
Finally, we tested Hypothesis 3—the self-assessment/effort
interaction will fully mediate the effect of the self-assessment/performance interaction on subsequent performance, such that effort
will have a more positive effect on performance following low than
high self-assessments of knowledge. We followed the steps for
testing for mediated moderation outlined by Muller, Judd, and
Yzerbyt (2005). Three conditions must be met to establish mediated moderation. First, self-assessment and actual performance
must interact when predicting performance in the subsequent
module. This interaction was established in support of Hypothesis
1. Second, performance must have a signiﬁcant main effect on
effort in the subsequent module. Performance had a signiﬁcant,
positive effect on subsequent effort (Y = 0.21), such that trainees
spent 4.81 more minutes reviewing following high than low performance. Third, self-assessment must interact with subsequent
4
We ran post hoc analyses to examine whether the implications of a misﬁt
between trainees’ self-assessments and actual performance differed over time. The
three-way interaction between self-assessment, performance, and module was not
signiﬁcant when predicting either performance or attrition from the subsequent
module, Y = 0.16, logit = 0.95.

effort when predicting performance and the self-assessment/
performance interaction must be reduced in magnitude to establish partial mediated moderation or be non-signiﬁcant to establish
full mediated moderation. Effort signiﬁcantly interacted with
trainees’ self-assessments of knowledge (Y = 0.24), such that effort had a more positive effect on performance when trainees’
self-assessments were low rather than high in the previous module
(see Fig. 4). Furthermore, the self-assessment/actual performance
interaction was reduced in magnitude (Y = 0.23; formerly
Y = 0.47) and was no longer signiﬁcant when the self-assessment/effort interaction was added to the equation. Thus, the results support Hypothesis 3 and suggest that the self-assessment/
effort interaction fully mediated the self-assessment/performance
interaction on subsequent performance. Following a high selfassessment, trainees performed well regardless of the amount of
effort devoted to learning. Following a low self-assessment, effort
had a strong, positive effect on performance.
Discussion
Providing extensive feedback is considered a best practice in
training because it leads to positive behavior change (Cascio &
Aguinis, 2005; Kraiger, 2003; Sitzmann et al., 2006). However,
trainees’ behavior after receiving feedback is not as straight forward as previously presumed. Rather, trainees’ performance is positively related to future performance and negatively related to
future attrition, but the strength of this relationship is contingent
upon trainees’ self-assessments of knowledge. Corroborating our
prediction, performance was highest after uniformly positive ratings, followed by underestimation, overestimation, and uniformly
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they devoted to training after receiving feedback on their performance. Following a high self-assessment, trainees performed at a
high level in the subsequent module regardless of the amount of
effort devoted to learning. This is consistent with research demonstrating that pretraining knowledge of the course topic, prior academic success, and cognitive ability predispose trainees to have
high self-assessments and high performance (Jung & McCroskey,
2004; Ree, Carretta, & Teachout, 1995; Rubin & Graham, 1988;
Wright, 2000), mitigating the effect of effort on performance. In
contrast, following low self-assessments of knowledge, effort had
a strong, positive effect on performance. This is consistent with
control theory’s assertion that individuals must exert considerable
effort following low self-assessments if they are going to improve
their performance over time (Carver & Scheier, 1990, 2000).
Fig. 2. Graph of the interaction between self-assessment of knowledge and actual
performance when predicting performance in the subsequent module in Study 1.

Fig. 3. Graph of the interaction between self-assessment of knowledge and actual
performance when predicting attrition from the subsequent module in Study 1.

Study 2
In Study 1, we found that self-assessment interacted with actual
performance to inﬂuence subsequent performance and attrition. In
Study 2, we extend these ﬁndings and examine whether the selfassessment/performance interaction differs for trainees high and
low in conscientiousness and whether adding commitment to the
model will explain the self-assessment/performance interaction
on subsequent attrition (see Fig. 5). As Cianci, Klein, and Seijts
(2010) note, it is important to understand the individual differences
that impact how people behave following performance feedback.
Among personality variables, conscientiousness has the strongest
and most consistent effect on performance (Barrick & Mount,
1991) and has been shown to impact performance following feedback (Cianci, Klein et al., 2010). As such, we build on past research
by examining the role of conscientiousness in understanding the
interaction between self-assessment and performance.
In addition, we test a mediated moderated model for attrition
and propose that commitment to training explains the self-assessment/actual performance interaction when predicting subsequent
attrition and seek to replicate the mediated moderation effect of
effort when predicting subsequent performance. Commitment is
a strong predictor of attrition from training (Bean & Metzner,
1985; Robbins et al., 2004; Sitzmann, in press; Tinto, 1975), and
is likely to determine whether trainees drop out following low
self-assessments. Finally, although relying on work-related training enhanced the external validity of the ﬁndings in Study 1, we
seek to balance that with greater internal validity by using a laboratory setting in Study 2.
Conscientiousness

Fig. 4. Graph of the interaction between self-assessment of knowledge and effort in
the subsequent module when predicting performance in Study 1.

negative ratings, respectively. Attrition was lowest after uniformly
positive ratings, followed by underestimation, uniformly negative
ratings, and overestimation, respectively.
The self-assessment by effort interaction fully explained the
process by which self-assessment and performance interact to
inﬂuence subsequent performance. Trainees’ self-assessments of
knowledge and actual performance both had main effects on effort
in the subsequent module, such that trainees spent more time
reviewing when they self-assessed favorably and performed at a
high level. Moreover, the effect of trainees’ self-assessments on
subsequent performance was inﬂuenced by the level of effort that

Conscientiousness may affect how self-assessment and performance interact to predict subsequent performance and attrition.
Conscientiousness is a personality trait associated with being
dependable, careful, thorough, responsible, disciplined, organized,
hardworking, persevering, and achievement-oriented (Barrick &
Mount, 1991; Digman, 1990). Trainees high in conscientiousness
are more motivated to learn training material (Colquitt, LePine, &
Noe, 2000) and work harder and persist longer than trainees low
in conscientiousness (Barrick, Mount, & Strauss, 1993). Based on
situation strength theory (Mischel, 1977), we suggest that conscientiousness should affect subsequent behavior following underestimations and overestimations of performance, but not following
uniformly positive and uniformly negative ratings.
Uniformly positive and uniformly negative ratings represent
strong situations, which Mischel (1977) describes as situations that
most individuals interpret the same way, because there is no ambiguity regarding trainees’ performance when their self-assessments
are consistent with their actual performance. Strong situations
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Conscientiousness
Self-Assessment
of Knowledge
t +1

Actual
Performance

Commitment to
Training

t +1

Attrition

Fig. 5. Mediated moderation model of the effects of trainees’ self-assessments of knowledge, actual performance, commitment to training, and conscientiousness on attrition
from the subsequent module.

mask the effect of personality on behavior (Haaland & Christiansen,
2002), so our predictions for those high and low in conscientiousness are the same as Study 1—uniformly positive ratings should
result in high subsequent performance and low subsequent
attrition, whereas uniformly negative ratings should result in low
subsequent performance and high subsequent attrition.
In contrast, the appropriate response is ambiguous when the
situation is weak (Mischel, 1977), such as when trainees’ selfassessments of knowledge are inconsistent with their performance.
Thus, trainees high and low in conscientiousness may diverge in
how much they learn and whether they drop out of training
following underestimations and overestimations of performance.
Meta-analytic evidence suggests that people’s cognitive reactions
to feedback are more negative when they receive information that
is inconsistent with their self-appraisals (Kwang & Swann, 2010).
This negative reaction may result in low conscientious trainees
dropping out. However, high conscientious trainees have a tendency
to follow through on their obligations (Barrick, Stewart, & Piotrowski, 2002). This predisposition should result in high conscientious
trainees having a lower probability of dropping out of training following underestimations and overestimations of performance than
low conscientious trainees.
The fact that high conscientious individuals are particularly
achievement-oriented may cause them to experience substantial
tension and cognitive interference when their performance is
inconsistent with their self-assessments, negatively impacting
subsequent performance. Cianci, Klein et al. (2010) demonstrated
that conscientious individuals experienced a lot of tension as a
result of negative feedback and tension leads to lower levels of performance. Thus, overestimation should result in lower subsequent
performance for trainees high than low in conscientiousness. Conscientious trainees may also experience cognitive interference
when they underestimate their performance (Kwang & Swann,
2010) as they attempt to decipher why feedback was inconsistent
with their self-assessments. Cognitive interference, in turn, substantially impairs performance (Kanfer & Ackerman, 1996; Sitzmann & Ely, 2011). Thus, high conscientious trainees should
perform at a lower level than low conscientious trainees following
underestimations or overestimations of performance.
In summary, our predictions for uniformly positive and uniformly negative ratings are the same as Study 1. Regardless of
trainee conscientiousness, performance will be high and attrition
low following uniformly positive ratings and performance will be
low and attrition high following uniformly negative ratings. Following underestimations and overestimations of performance,
high conscientious trainees should have lower attrition and worse
performance than low conscientious trainees.
H4. There will be a three-way interaction between conscientiousness, self-assessment of knowledge, and actual performance when
predicting performance in the subsequent module. For trainees

high and low in conscientiousness, performance will be high
following uniformly positive ratings and low following uniformly
negative ratings. Underestimating and overestimating performance will result in lower subsequent performance for trainees
high than low in conscientious.
H5. There will be a three-way interaction between conscientiousness, self-assessment of knowledge, and actual performance when
predicting attrition from the subsequent module. For trainees high
and low in conscientiousness, the probability of dropping out will
be low following uniformly positive ratings and high following uniformly negative ratings. Underestimating and overestimating performance will result in lower subsequent attrition for trainees high
than low in conscientious.
Commitment to Training
Goal commitment refers to one’s dedication to reaching a goal
(Locke & Latham, 1990), whereas training commitment refers to
the determination to complete a training course. We expect that
an interaction between trainees’ self-assessments and commitment
to training may explain the conscientiousness/self-assessment/performance interaction on subsequent attrition (see Fig. 5). Performance should be positively related to commitment, such that
trainees who perform well will be more committed to training
(Locke, Frederick, Lee, & Bobko, 1984). Furthermore, commitment
should have a negative effect on attrition from the subsequent module, based on evidence that commitment predicts attrition from college and work-related training (Bean & Metzner, 1985; Robbins
et al., 2004; Sitzmann, in press; Tinto, 1975). We also expect that
the effect of commitment on subsequent attrition will be moderated
by trainees’ self-assessments and this effect will fully mediate the
conscientiousness/self-assessment/performance interaction.
We rely on control theory to explain why the effect of commitment on subsequent attrition should be contingent upon trainees’
self-assessments. Commitment should have a more negative effect
on subsequent attrition when trainees’ self-assessments are low
than high. Control theory suggests that individuals periodically
monitor their performance to determine whether they are making
adequate goal progress (Carver & Scheier, 1990). High self-assessments indicate that trainees are on track to achieve their goals
(Sitzmann, Ely, Brown et al., 2010). If their progress is adequate,
trainees are likely to continue goal pursuit uninterrupted and commitment to training should only have a weak effect on attrition. In
contrast, low self-assessments indicate that trainees are not on
track to achieve their goals (Sitzmann, Ely, Brown et al., 2010).
When goal progress is inadequate, individuals rely on a variety of
factors—including their goal commitment—to decide whether to
continue goal pursuit (Carver & Scheier, 1990). Thus, trainees must
be highly committed if they are going to continue to pursue the
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goal of successfully completing the course. As a result, when trainees’ self-assessments are low, commitment should have a strong
effect on attrition from the subsequent module.
H6. The self-assessment/commitment interaction will fully mediate the relationship between the conscientiousness/self-assessment/performance
interaction
and
subsequent
attrition.
Commitment will have a more negative effect on attrition following low than high self-assessments of knowledge.

Method
Participants
College students at a public urban university near the Rocky
Mountains were recruited from a variety of business and psychology courses. Two-hundred and ﬁfty-three students participated;
47% were male and 53% were female. The average age of participants was 27 years (SD = 7.8; ages ranged from 19 to 66). Thirtyeight percent of participants indicated that this was their ﬁrst
online course; 16% had participated in one previous online course;
14%—two previous courses; 6%—three previous courses; 26%—four
or more previous courses.
Experimental Design and Procedure
Participants either received course credit or extra credit for participating in a two-hour laboratory experiment. When they arrived
at the experiment, they were assigned a computer and given a link
to the learning management system that hosted the Microsoft
Excel course. The training was divided into four modules that
covered formulas, graphing, pivot tables, and macros, and utilized
a similar format as the course in Study 1, although fewer topics
were covered. Before proceeding to the next module, trainees
viewed a message indicating that, ‘‘This study is designed to assess
the characteristics of training that cause people drop out. You
should feel free to drop out at any time if you feel you are not
beneﬁtting from the course. If you choose to drop out, you will still
receive full credit for your participation.’’ Participants were given
the option of studying or surﬁng the internet until the two-hour
time requirement for the experiment lapsed.
Measures
Conscientiousness was measured pretraining. After ﬁnishing
each module, trainees completed a measure of their self-assessment of knowledge, followed by a performance measure. They
then received feedback on their exam performance and completed
a measure of their commitment to training. In addition, effort and
attrition were captured by the learning management system in the
same manner as Study 1.
Conscientiousness. Saucier’s (1994) Mini-Markers scale, consisting of 8 adjectives (e.g., efﬁcient, systematic), was used to assess conscientiousness. Trainees indicated on a 5-point Likert
scale how accurately or inaccurately each adjective described
them. The coefﬁcient alpha reliability was .79.
Self-assessment of knowledge
Self-assessment of knowledge was assessed with four items.
Trainees rated their ‘‘level of competence with regards to the material taught in the previous module’’ (1 = not at all competent to
5 = very competent) and indicated whether they were ‘‘capable of
performing the skills that were just demonstrated in this module’’
(1 = strongly disagree to 5 = strongly agree) on 5-point Likert scales.
They also indicated how knowledgeable they are about the topic

(e.g., formulas, macros) that was just covered (1 = not at all to
5 = very) and predicted how many multiple-choice items out of six
they believed they would answer correctly regarding the Excel
module they just completed. The self-assessment of knowledge
responses were converted to a 100-point scale ranging from 0.00
to 1.00 to aid comparison with the performance measure.
Reliabilities across the four modules ranged from .85 to .90.
Performance
A 6-item multiple-choice test was administered to trainees at
the end of each module. The exam assessed trainees’ ability to
remember the factual information presented during training and
trainees’ memory of the steps required to perform the procedures
that were demonstrated.
Commitment to training
Commitment to training was assessed with three items adapted
from Klein, Molloy, and Brinsﬁeld’s (in press) measure of commitment to workplace activities. Trainees responded to the items (e.g.,
I am committed to ﬁnishing this course and I care whether I ﬁnish the
entire course) on a 5-point Likert scale ranging from strongly
disagree to strongly agree. Reliabilities across the four modules
ranged from .92 to .95.
Pretraining knowledge of Excel
Pretraining knowledge of Excel was included as a control variable in the analyses because previous research has demonstrated
it is a strong predictor of success in online training (Sitzmann,
Ely, Bell, & Bauer, 2010). Familiarity with the topic was measured
with three items (e.g., How knowledgeable are you about Microsoft
Excel? and How many classes have taken in which you learned or
actively used Microsoft Excel?). The reliability was .76.
Data analysis
Similar to Study 1, hierarchical linear modeling was used to predict the continuous outcomes, whereas hierarchical generalized
linear modeling was used to predict attrition. The ICCs were .35
for performance, .46 for effort, and .75 for commitment to training.
In order to limit the Type I error rate, main effects were interpreted
at the p < .05 level. However, Snijders and Bosker (1999) suggest
that the power to detect cross-level interactions in multilevel research is low because of reduced parameter reliabilities. Thus, consistent with previous research (Yeo & Neal, 2004, 2006, 2008), we
set the criterion for interactions at the p < .10 level.
Results
Descriptive statistics and correlations among study measures
are presented in Table 3. Self-assessment of knowledge was positively correlated with actual performance at the within- and between-subjects levels of analysis (r = .36, .44, respectively,
p < .05).5 Attrition was much lower in Study 2, such that 79.4%
(N = 201) of trainees completed the course. Of the 52 trainees who
dropped out, 13 dropped out in module 1, 17 in module 2, 14 in
module 3, and 8 in module 4.
We began by replicating the mediating role of effort in
understanding the self-assessment/performance interaction when
predicting subsequent performance (Hypothesis 3). Consistent
5
We tested for a two-way interaction between self-assessment of knowledge and
module when predicting performance in order to examine whether the effect of
trainees’ self-assessments of knowledge on performance differed over time. The
interaction was not signiﬁcant (Y = 0.06), suggesting that the relationship between
self-assessment and performance did not signiﬁcantly change as trainees progressed
through the course.
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Table 3
Descriptive statistics and correlations among study variables at the within- and between-subjects levels of analysis for Study 2.
Variable

M1

1.
2.
3.
4.
5.
6.
7.

2.40
4.10
3.85
0.74
0.05
0.29
3.77

Pretraining knowledge of Excel
Conscientiousness
Self-assessment of knowledge
Performance
Attrition
Effort
Commitment to training

(0.77)
(0.50)
(0.77)
(0.21)
(0.22)
(0.18)
(0.84)

M2

M3

M4

1

–
–
3.65
0.59
0.07
0.20
3.66

–
–
3.08
0.50
0.06
0.18
3.65

–
–
3.14
0.70
0.04
0.13
3.85

–

(0.78)
(0.21)
(0.26)
(0.14)
(0.87)

(0.90)
(0.23)
(0.24)
(0.13)
(0.87)

(0.98)
(0.26)
(0.19)
(0.10)
(0.86)

2
.21*
.44*
.18*
.15*
.17*
.10

–
–
.13
.08
.05
.04
.07

*

3

4

5

6

7

–
–
–

–
–
.36*
–
.13*
.12
.30*

–
–
–
–
–

–
–
.28*
.23*
–
–
.17*

–
–
.25*
.27*
–
.14*
–

.44*
.01
.14*
.28*

.26*
.38*

Note: Columns M1 through M4 report the mean (ﬁrst number) and standard deviation (in parentheses) for self-assessment, performance, attrition, effort, and commitment for
modules one through four. For the individual differences, the overall mean and standard deviation are reported in column M1. For attrition, the number represents the
percent of trainees who started but did not complete the module. Between-subjects correlations are below the diagonal and within-subject correlations are above the
diagonal. For the between-subjects correlations, attrition is coded such that 0 indicates that trainees completed the course and 1 indicates that trainees withdrew from the
course.
*
p < .05.

with Study 1, performance had a positive effect on effort in the
subsequent module (Y = 0.06, p < .05; see Table 4). However, the
effort by self-assessment interaction was not signiﬁcant when predicting performance, failing to support Hypothesis 3.
Next, we tested Hypothesis 4—there will be a three-way interaction between conscientiousness, self-assessment of knowledge,
and actual performance when predicting performance in the
subsequent module. The interaction was signiﬁcant (Y = 0.70).
Consistent with Hypothesis 4, for trainees high and low in conscientiousness, performance was highest following uniformly positive
ratings and lowest following uniformly negative ratings (see
Fig. 6). However, performance was 5% points less in the subsequent
module following underestimations or overestimations of performance for trainees high than low in conscientious.
Hypothesis 5 predicted a three-way interaction between conscientiousness, self-assessment of knowledge, and actual performance when predicting attrition in the subsequent module.
Consistent with the hypothesis, the three-way interaction was signiﬁcant (logit = 12.81; see Fig. 7). For trainees high and low in conscientiousness, the probability of dropping out was low following
uniformly positive ratings and high following uniformly negative
ratings. Underestimating and overestimating performance resulted
in lower subsequent attrition for trainees high than low in conscientious. Thus, the results support Hypothesis 5.6
Finally, we tested Hypothesis 6—the self-assessment/commitment to training interaction will fully mediate the effect of
the conscientiousness/self-assessment/performance interaction
on subsequent attrition; commitment will have a more negative
effect on attrition following low than high self-assessments of
knowledge. We followed the steps for testing for mediated moderation outlined by Muller et al. (2005). As demonstrated in support
of Hypothesis 5, conscientiousness, self-assessment, and performance interacted when predicting attrition from the subsequent
module, logit = 12.81. Furthermore, trainees’ performance in the
course predicted commitment to training (Y = 0.44; p < .05). Finally, self-assessment interacted with commitment when predicting
attrition from the subsequent module (logit = 3.42; p < .05), and
the conscientiousness/self-assessment/performance interaction
was no longer signiﬁcant, logit = 8.63. Commitment to training
had a more negative effect on the probability of dropping out of
the subsequent module when trainees’ self-assessments of knowledge were low than high (see Fig. 8), supporting the sixth
hypothesis.

6
We ran post hoc analyses to examine whether the implications of a misﬁt
between trainees’ self-assessments and actual performance differed over time. The
results indicate that the three-way interaction between self-assessment, performance, and module was not signiﬁcant when predicting either performance or
attrition from the subsequent module, Y = 0.16, logit = 2.08.

Discussion
Study 2 extended the ﬁndings from Study 1 in two key areas.
First, we demonstrated that the self-assessment/performance
interaction differs for trainees high and low in conscientiousness.
In particular, overestimating and underestimating one’s performance increased subsequent attrition to a greater extent for trainees low in conscientiousness but impaired subsequent
performance to a greater extent for trainees high in conscientiousness. Second, we demonstrated that the self-assessment by commitment interaction fully mediated the three-way interaction
between conscientiousness, self-assessment, and performance
when predicting subsequent attrition from training. Commitment
had a more negative effect on subsequent attrition when trainees’
self-assessments were low than high. We will elaborate on these
ﬁndings and explain their theoretical and practical implications
in the following general discussion section.
General discussion
Best practices in training suggest that trainees should receive
performance feedback on a regular basis throughout a learning
experience because feedback leads to positive behavior change
(Kraiger, 2003; Sitzmann et al., 2006). This ignores the fact that
Kluger and DeNisi’s (1996) meta-analysis on feedback interventions demonstrated that feedback has a negative effect on performance in up to a third of cases. Moreover, Atwater and
colleagues (2000) found only 50% of managers showed improvement following feedback. The current research demonstrates that
the effects of trainees’ performance on subsequent performance
and attrition are moderated by trainees’ self-assessments of
knowledge in courses that provided frequent performance feedback. Thus, the effect of performance on subsequent behavior is
not as straightforward as best practices recommending frequent
performance feedback would lead us to believe.
This research contributes to our theoretical understanding of
the effects of performance feedback by clarifying that trainees’
self-appraisals are an essential moderator of the effects of performance on subsequent behavior. This interaction supports selfveriﬁcation and self-enhancement theories and moves beyond
existing research in the performance appraisal domain to reveal
the utility of these theories in understanding behavior in voluntary
online training. Further, little research has been conducted to isolate the mechanisms regarding why self-assessments moderate
performance effects. As such, we demonstrate that the amount of
effort exerted explains the process by which trainees’ self-assessments and actual performance interact to produce changes in subsequent performance, and commitment to training explains the
effect of this interaction on subsequent attrition. Finally, we reveal
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Table 4
Results Examining the Effects of Trainees’ Self-Assessments of Knowledge, Conscientiousness, and Actual Performance on Commitment to Training, Performance, Effort, and
Attrition in the Subsequent Module for Study 2.
Hypothesis 3
Performance
(subsequent
module)a
Intercept
Module
Excel
Conscientiousness
Self-assessment of knowledge
Performance
Effort (in subsequent module)
Commitment to training
Conscientiousness  Selfassessment of knowledge
Conscientiousness  Performance
Self-assessment of
knowledge  Performance
Effort  Self-assessment of
Knowledge
Commitment  Self-assessment
of knowledge
Conscientiousness  Selfassessment of
knowledge  Performance

0.46* (0.01)
0.13* (0.01)
0.02 (0.01)
0.01 (0.02)
0.18* (0.06)
0.51* (0.04)

Hypotheses 3 and 4
Effort
(subsequent
module)a
0.19* (0.01)
0.02* (0.01)
0.03* (0.01)
0.01 (0.01)
0.12* (0.04)
0.06* (0.02)

Performance
(subsequent
module)b
0.46* (0.01)
0.13* (0.01)
0.02 (0.01)
0.02 (0.02)
0.16* (0.06)
0.50* (0.04)
0.10 (0.07)

Attrition
(subsequent
module)a
2.33* (0.24)
0.70* (0.24)
0.11 (0.26)
0.02 (0.36)
1.44 (1.18)
2.56* (0.80)

Hypothesis 5

Hypothesis 6

Hypothesis 6

Attrition
(subsequent
module)b

Commitment
to traininga

Attrition
(subsequent
module)b

2.32* (0.25)
0.75* (0.25)
0.14 (0.26)
0.15 (0.38)
1.76 (1.30)
2.74* (0.85)

3.65* (0.06)
0.00 (0.03)
0.01 (0.07)
0.03 (0.10)
0.73* (0.20)
0.44* (0.11)

3.06* (0.35)
0.73* (0.30)
0.28 (0.29)
0.19 (0.46)
2.36 (1.81)
2.39* (1.04)

0.08 (0.10)

0.69 (2.20)

1.28* (0.24)
2.26 (2.68)

0.03 (0.07)
0.18 (0.22)

0.51 (1.52)
2.12 (4.43)

0.09 (1.86)
3.41 (5.43)

0.25 (0.38)
3.42* (1.35)
0.70** (0.38)

12.81** (7.69)

8.63 (10.04)

Note: Hierarchical linear modeling was used to predict performance, effort, and commitment to training; for these results, the top number is the ﬁxed effect and the bottom
number is the standard error. Hierarchical generalized linear modeling was used to predict attrition; for these results, the top number is the logit and the bottom number is
the standard error. Attrition was coded such that 0 indicates that trainees completed the module and 1 indicates that trainees dropped out in the module.
*
p < .05.
**
p < .10.
a
Analyses with main effects.
b
Analyses with main effects and interactions.

that trainee conscientiousness plays an essential role in determining how trainees behave after receiving performance feedback that
is inconsistent with their self-assessments of knowledge. Each of
these theoretical contributions and their implications will be elaborated upon in the subsequent section.
Theoretical Contributions and Their Implications
Fig. 9 summarizes the results of Studies 1 and 2. The results reveal that after receiving feedback, trainees’ performance starts off a
complex decision making process during which trainees decide
whether they are willing to exert effort in training and if they
are committed to the course. These decisions determine trainees’
performance in the subsequent module and the likelihood of dropping out of training. Ultimately, this decision making process is affected by whether trainees’ self-assessments of knowledge
suggests that they are learning a lot during training or failing to
grasp the course material.
When trainees perform at a high level, it sets off a positive cycle
by which they continue to perform at a high level and have a lower
probability of dropping out of the subsequent module. Furthermore, they choose to exert effort in the subsequent module, which
results in high performance regardless of whether trainees’ selfassessments are high or low. High performance also increases
trainees’ commitment to the course, and commitment has a direct
effect on subsequent attrition. Especially when trainees underestimate their performance, they rely on their commitment to the
course to decide whether to drop out or remain in training. If their
commitment is strong, they are likely to complete the subsequent
module; if their commitment is weak, they are likely to drop out.
Our model of the effects of uniformly positive ratings and
underestimations of performance are consistent with our understanding of human behavior based on the 360-degree feedback literature. Let us start with uniformly positive ratings. Individuals

with accurate self-assessments are not threatened by diagnostic
performance information (Dweck, 2006), particularly when their
performance is high (Kwang & Swann, 2010). As a result, following
uniformly positive ratings, employees use feedback to maintain a
high level of performance (Försterling & Morgenstern, 2002; Hong
et al., 1999), making them particularly successful at self-regulated
learning (Kim et al., 2010).
Underestimating performance had a negligible detrimental effect on subsequent performance but increased the probability of
dropping out, relative to uniformly positive ratings. Underestimating performance represents a weak situation according to situation
strength theory (Mischel, 1977); when performance feedback is
inconsistent with trainees’ appraisals of their knowledge, the
appropriate response is unclear. At this point, trainees’ commitment to the course had an especially potent effect on the decision
to remain in training or drop out. Research on 360-degree feedback
has generally provided mixed results for underestimating one’s
performance—although some show improvement following positive feedback, others do not (Atwater & Brett, 2005; Atwater &
Yammarino, 1997; Fleenor et al., 2010). The current results indicate that employees’ commitment to their goals must be taken into
account to understand the decision making process by which
underestimation affects future behavior. Employees must be
highly committed to continue goal pursuit following underestimations of performance.
Now let us turn to trainees’ behavior following low performance
(see Fig. 9). When trainees perform at a low level, it sets off a
downward spiral—performance is lower and attrition is higher
from the subsequent module, relative to when trainees perform
at a high level in the previous module. Subsequent performance
is even worse if trainees’ self-assessments are consistent with their
poor performance—revealing uniformly negative ratings. Similarly,
the performance appraisal literature has found that self-awareness
is not beneﬁcial if people are aware of their poor performance
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Fig. 6. Graph of the interaction between conscientiousness, self-assessment of
knowledge, and actual performance when predicting performance in the subsequent module in Study 2.

(Dunnette, 1993). People are typically unwilling or unable to
change their poor performance, especially when they are aware
of their deﬁciencies (Fleenor et al., 2010). Furthermore, the selfawareness that one is performing poorly is related to low motivation to change (Atwater et al., 1998).
However, continuing to perform at a low level is not inevitable—trainees recovered from poor performance and performed at
a high level in the subsequent module if they exerted more effort,
and exerting effort was especially important following a low selfassessment of knowledge. A low self-assessment indicates that
trainees’ performance is less than their training goals (Sitzmann,
Ely, Brown et al., 2010), and they must spend substantial time
reviewing the course material if they are going to improve their
subsequent performance. Thus, effort had a strong positive effect
on performance following a low self-assessment. Accounting for
differences in the level of effort that trainees exerted following
high and low self-assessments fully explained the process by
which self-assessment and performance interacted to inﬂuence
subsequent performance.
Our results also revealed that low performance increased the
probability of dropping out, and this effect was stronger following
overestimations of performance than uniformly negative ratings.
Negative feedback is particularly damaging when individuals perceive themselves as performing well (Brett & Atwater, 2001), and
our results demonstrate that this may cause trainees to drop out
of training. This is consistent with self-enhancement theory’s
(Allport, 1937; Leary, 2007; Shrauger, 1975) suggestion that there
may be negative repercussions if individuals are provided with
performance feedback that is lower than their self-appraisals.
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Fig. 7. Graph of the interaction between conscientiousness, self-assessment of
knowledge, and actual performance when predicting attrition from the subsequent
module in Study 2.

Fig. 8. Graph of the interaction between self-assessment of knowledge and
commitment to training when predicting attrition from the subsequent module
in Study 2.

Dropping out was not inevitable following uniformly negative
ratings or overestimations of performance—if trainees remained
committed to training, the probability of dropping out of the subsequent module was lower than if trainees were less committed.
Moreover, commitment had a stronger effect on subsequent attrition when trainees’ self-assessments were lower rather than higher
in the previous module. Control theory suggests that periodically
individuals monitor their performance to determine whether they
are making adequate goal progress (Carver & Scheier, 1990). If individuals have high self-assessments, it indicates that they believe

204

T. Sitzmann, S.K. Johnson / Organizational Behavior and Human Decision Processes 117 (2012) 192–207

Behavior Following High Performance (Uniformly Positive Ratings or Underestimation)
Exert
More Effort

High
Performance

High
Performance
Low Commitment
Am I
Committed
High Commitment
to Training?

Drop Out
Complete Module

High Commitment is Especially Important
Following a Low Self-Assessment
Behavior Following Low Performance (Uniformly Negative Ratings or Overestimation)
Exerting Effort is Especially Important
Following a Low Self-Assessment

Will I
Exert Effort?

High Effort
Low Effort

Low
Performance
Am I
Low Commitment
Committed
to Training? High Commitment

High
Performance
Low
Performance
Drop Out
Complete Module

High Commitment is Especially Important
Following a Low Self-Assessment
Fig. 9. Summary of the results from Studies 1 and 2.

they are on track to achieve their goals and, thus, they are likely to
continue goal pursuit (Sitzmann, Ely, Brown et al., 2010). In contrast,
a low self-assessment indicates that trainees are not on track to
achieve their goals. When trainees’ goal progress is inadequate, they
rely on a variety of factors—including their commitment to training—to decide whether to continue goal pursuit (Carver & Scheier,
1990). Although goals were not assessed in the current study, the results support existing theory and research and suggest that commitment to training had a stronger effect on attrition when trainees felt
they were failing to master the course content. Furthermore,
accounting for differences in trainees’ commitment to the course
following low and high self-assessments fully explained the process
by which conscientiousness, self-assessment, and performance
interact to inﬂuence subsequent attrition.
Considering conscientiousness further complicated the decision
making model as trainees received feedback on their performance.
Study 2 demonstrated that trainee conscientiousness affects
behavior after receiving performance feedback that is inconsistent
with their self-assessments of knowledge. Trainees high and low in
conscientiousness had similar levels of performance and attrition
following uniformly positive and uniformly negative ratings. Relative to low conscientious trainees, those high in conscientiousness
had lower subsequent attrition and worse performance when their
actual performance was inconsistent with their self-assessments.
Receiving performance feedback that is inconsistent with one’s
self-assessment represents a weak situation where the appropriate
response is ambiguous (Mischel, 1977). Personality tends to have
its strongest effect on behavior in weak situations (Haaland &
Christiansen, 2002). People prefer to receive self-verifying information (Swann, 1983) and react negatively when they receive feedback that is inconsistent with their self-appraisals (Meyer, 1980;
Shrauger, 1975; Swann, 1990).
Trainees relied on their personalities when deciding how to respond to feedback that was inconsistent with their self-appraisals.
High conscientious trainees relied on their natural tendency to

persevere and follow through on their obligations, whereas low conscientious trainees were more likely to drop out following underestimations and overestimations of performance. Despite their
perseverance, high conscientious trainees performed worse than
low conscientious trainees following underestimations and overestimations of performance. With regards to overestimation, unfavorable feedback stirs up negative emotions (Cianci, Klein et al., 2010),
and negative emotions impair performance (Cianci, Klein et al.,
2010; Kanfer & Ackerman, 1996; Kanfer, Ackerman, & Heggestad,
1996). Trainees may have also experience cognitive interference
when they underestimated their performance (Kwang & Swann,
2010), and cognitive interference impairs performance (Kanfer &
Ackerman, 1996; Sitzmann & Ely, 2011). Thus, subsequent performance was impaired as trainees coped with the realization that
their actual performance was inconsistent with their self-assessments. Similarly, Colquitt et al.’s (2000) meta-analytic ﬁndings revealed that conscientiousness is positive related to training
motivation but negatively related to skill acquisition. As such, additional research is needed to examine the advantages and disadvantages of high levels of consciousness in learning environments.
Study limitations and directions for future research
There are several limitations to the current studies. In Study 1,
123 trainees dropped out during the ﬁrst module. These trainees
were not included in the research because they left the training
environment before completing any of the study measures.
Additional research is needed to examine why trainees sign up
for voluntary online courses and drop out before they can truly
beneﬁt from the instructional experience. Another limitation is this
research is correlational rather than experimental. This precludes
drawing deﬁnitive conclusions regarding the causes and consequences of self-assessments of knowledge. Additional research
may also beneﬁt from measuring the extent to which trainees were
focusing their cognitive resources on training as well as the
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amount of time devoted to learning to fully capture whether trainees were engaged in learning.
Both main effects and interactions were interpreted at the p < .10
level in Study 1 due to the high attrition rate and low control typical
of a ﬁeld setting, both of which reduce the power to detect an effect.
Thus, the Type I error rate may be inﬂated in Study 1. In Study 2,
interactions were interpreted at p < .10 and main effects were interpreted at p < .05. This approach allowed us to balance the competing
concerns of an inﬂated Type I error rate with the reduced parameter
reliabilities for cross-level interactions that decrease the power to
detect an effect (Snijders & Bosker, 1999). However, the replication
across multiple studies lends conﬁdence in the results.
Also, it is important to note that the self-assessment by effort
interaction mediated the relationship between the self-assessment/actual performance interaction and subsequent performance
in Study 1 but not Study 2. Given that Study 2 was a 2-hour laboratory experiment, trainees may not have had sufﬁcient time to
spend reviewing if they wished to compensate for poor performance in the previous module. As such, the mediating effect of effort may not be observed unless trainees are given substantial
freedom to decide how much time to devote to learning. This suggests that in workplace settings, time constraints and competing
task demands may weaken the mediating effect of effort on the
self-assessment/performance interaction.
Furthermore, the strength of the self-assessment/actual performance relationship did not increase as trainees progressed through
the course. This contradicts Sitzmann, Ely, Brown et al.’s (2010)
meta-analytic results, suggesting that providing trainees with repeated opportunities to self-assess their knowledge along with performance feedback increases the strength of the self-assessment/
performance relationship. Thus, additional research is needed to
examine whether these inconsistencies are due to differences in
the level of analysis in which the research is conducted (i.e., the
meta-analysis was at the between-subjects level whereas this research was at the within-subject level) or because attrition from
training may have attenuated the effects in the current research.
Our results revealed that trainees’ performance was higher in
the subsequent module when their self-assessments of knowledge
were favorable. However, informing trainees that they were actually performing at a low level diminished this effect—impairing
subsequent performance and increasing subsequent attrition.
Thus, when trainees have the option of withdrawing from training,
they may be better off not knowing how poorly they are performing so that they remain in the course. Although we would not suggest providing inaccurate feedback when trainees are performing
poorly, it is possible that trainees would be better off not receiving
any feedback until they complete the course or receiving suggestions for improving (e.g., you should spend more time reviewing),
rather than just revealing that they are performing poorly. Understanding more effective ways of delivering negative feedback may
reduce instances in which feedback impairs performance (Kluger &
DeNisi, 1996), and is an essential avenue for future research.

Conclusions
The effect of trainees’ performance on subsequent performance
and attrition is much more complex than previously presumed.
Trainees’ performance starts off a complex decision making process during which trainees consider whether they are willing to exert substantial effort in training and if they are committed to the
course. These decisions determine trainees’ performance in the
subsequent module and whether they complete training. Ultimately, this decision making process is contingent upon whether
trainees’ self-assessments of knowledge suggest that they are
learning a lot during training or failing to grasp the training mate-
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rial. As such, self-assessments must be taken into account as we attempt to understand the complex effects of trainees’ performance
and feedback on subsequent behavior.
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