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Objectives: In the beginning of serial evaluations, raters assess performances without knowledge about
following performances. We assume that judges must observe a certain number of performances to
calibrate their judgment scale, leading to systematic biases (avoidance of extreme judgments) in the
beginning of judgment series. The present experiment investigates how many performance observations
are necessary to calibrate internal judgment scales, leading to consistent judgments.
Design: A between-group design was used.
Method: Videos of a talent-test were presented in different orders. Every performance was presented in
early, medium, and late positions. Thirty participants rated these series and we assessed the effect of
performance position on performance evaluations.
Results: We found calibration biases within the first nine performances; after that, evaluations remained
stable and consistent.
Conclusion: Calibration processes are completed after a specific number of judgments; this implies
interesting interventions for consistent judgments independent of the position in a series.

� 2013 Elsevier Ltd. All rights reserved.
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The beginning of judgment and evaluation tasks without
objective measures (e.g., time and height), such as talent tests or
sport competitions represent an intriguing problem for evaluators
and judges. They have to transfer perceived performances without
physical measurements into a given category system or judgment
scale (e.g., grades or points). The underlying question of the present
research is how evaluators or judges deal with this problem.

Based on previous research (Fasold, Memmert, & Unkelbach,
2012; Unkelbach & Memmert, 2008; Unkelbach, Ostheimer,
Fasold, & Memmert, 2012), we assume that judges handle this
problem by calibrating their internal judgment scale on the given
performance context and available category systemwithin the first
couple of judgments of the evaluation series. An important impli-
cation of the assumed calibration process is that in the beginning of
a judgment series, evaluators or judges should avoid awarding the
best and the worst category of the given rating system (e.g., points,
grades) to preserve their judgmental degrees of freedom for
following judgments (see Unkelbach et al., 2012). This will lead to a
centering bias in the beginning of serial evaluations: good perfor-
mances are ratedworse in the beginning than later in the series and
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bad performances are rated better in the beginning than later in the
series. Thus, judges assess a performance differently depending on
its position in a series. In line with the principles of fairness, every
athlete or talent has the right to be assessed consistently and
independently of their position in a series. If judges or talent
evaluators, however, need a calibration phase, this right is violated.

We assume that judges or evaluators that have calibrated their
internal scale can assess performances consistently; that is, once
an internal scale is calibrated, serial position does not matter
anymore.1 To develop measures to ensure consistent evaluations it
is important to determine the number of stimuli (performances)
that judges must observe and evaluate until their judgment scale is
calibrated. Therefore, we will examine the necessary number of
judged performances until calibration is complete and subse-
quently discuss how to prevent, for instance, talents or athletes
from judgments that are unduly influenced by serial position.
Previous research (Fasold et al., 2012; Unkelbach et al., 2012) has suggested that
the most important criterion of an internal evaluation scale is validity. If there is
“.no way to assess the validity of this internal scale, judges must rely on the
consistency of that scale.” (Fasold et al., 2012, p. 198). Consistency means, that
similar performances are assessed with the same category or rating and that
different performances get adequate but different assessments. According to the
specious relativism of subjective judgments (Hsee & Tang, 2007) this consistency
counts only for the actual judgment series.
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We have explained the calibration concept in more detail else-
where (Fasold et al., 2012; Unkelbach et al., 2012) but for a basic
introduction, an overview will be presented here: the calibration
idea combines existing psychological models and theories that
explain human judgment and decision making processes, namely
the rangeefrequency theory (Parducci, 1965) and the consistency
model (Haubensak, 1992).

Rangeefrequency-theory (Parducci, 1965, 1968; Parducci &
Wedell, 1986) and Haubensak’s (1992) consistency-model explain
how judges map subjectively perceived stimuli on an available
category system (e.g., gymnastics grades). The rangeefrequency-
theory states that people make such judgments as a compromise
of two principles: the range principle predicts that the extremes of
a stimulus series establish a psychological range. The given judg-
ment categories (e.g., grades or points) subdivide this range. For
instance, the best and the worst performance in a talent test
represent the highest and the lowest grade. All other performances
are assessed according to this range. The frequency-principle pre-
dicts that each category of the psychological range is used equally
often. If the frequencies of the stimuli are not distributed equally,
the judgment is awarded as a compromise of the two principles.
The model is well-elaborated but it has also been criticized; espe-
cially that it is unclear how judges make the first judgments of
series if they do not know the full range of the stimuli series yet.

The consistency-model by Haubensak (1992) states that judges
center their scale around the first observations of a serial evaluation
and apply the judgment scale consistently for the rest of the eval-
uation. Consistency means that similarly perceived performances
are awarded the same ratings or are placed into the same evaluative
category (e.g., pass vs. fail in an exam).

Calibration is now the process when judges try to establish a
psychological range (e.g., make sure they have observed the most
extreme performances or stimuli) while trying to be consistent
with their own previous judgments (see Unkelbach et al., 2012).
The need to be consistent with their judgments implies preserva-
tion of judgmental degrees of freedom, and thereby, avoidance of
extreme categories in the beginning. If judges award a category
from the endpoints of their judgment scales in the beginning of a
judgment series, they have a high chance of inconsistent judg-
ments, because all subsequent performances could be even better
(or evenworse). For instance, if the first performance was awarded
the best grade, judges can differentiate the following performances
in one direction only. If the first performance was awarded with an
average grade, all following performances could be assessed better
or worse. The first average judgment could represent a consistency
violation in retrospect, but judges experience consistency viola-
tions at extreme ends of the scale as worse than in the center for
obvious reasons (i.e., failing a student in a gymnastics class and
letting another one pass with the same performance is regarded as
a stronger consistency violation than awarding one student a C and
another student with the same performance a B).

In conclusion, the calibration builds on these psychological
models: participants try to establish the endpoints of the judgment
range (Parducci’s range-principle), while trying to be consistent
(Haubensak’s consistency-model). If certain numbers of stimuli
have been assessed, the possible range of the series is estimated
and the calibration process is complete. Hence, judges should have
no centering bias anymore and judgments should be consistent;
that is, similar performances are placed into similar rating cate-
gories independent of serial position.

Unkelbach and Memmert (2008) applied the calibration idea to
sport specific judgment situations and tested the hypothesis by
means of complex stimuli (video sequences of foul situations in
soccer). They explained the bias that soccer referees are less
rigorous in awarding cards for fouls in the beginning of a game by a
lack of calibration. Only after a certain number of fouls, their in-
ternal judgment scale is calibrated and from then on, they award
yellow cards adequately. If soccer referees award a foul in the first
minutes of a gamewith a yellow card, they restrict their judgmental
degrees of freedom and must award similar or harder fouls with a
card, too e at least with regard to their own consistency. Because of
possible errors in the beginning, the amount of yellow cards per
game could be very high, for example, if a mediocre foul is awarded
with a yellow card in the beginning. Fasold et al. (2012) provide
more evidence for the calibration idea by means of expectancy
effects. Calibration predicts that if judges expect only one judg-
ment, they do not have to preserve their judgmental degrees of
freedom and could therefore award either extreme or average
judgments. In an experimental study, Fasold et al. (2012) found that
the same performance got more average ratings if participants
expected that they had to assess a number of performances. When
expecting to judge only one performance, they awarded average
and extreme judgments with equal frequency. Unkelbach et al.
(2012) comprehensively dealt with the theoretical background of
the calibration idea and showed calibration processes in several
experimental studies. For example, in a series of six oral examina-
tions, good performances in the beginning were not rated as good
as in the end of the series whereas bad performances were assessed
better in the beginning than in the end. This effect was shown
during simulated oral university examinations for both, video tapes
and transcripts of the exams (Experiments 1 and 2) and indepen-
dent of expertise (Experiment 3). Interestingly, the calibration ef-
fects are no longer significant if the exams are not graded
immediately after they are conducted, but when all of them are
rated at once at the end of the series (i.e., end-of-sequence judg-
ments, Experiment 4).

Results of the above-mentioned articles show that calibration
predicts and explains systematic biases in the beginning of serial
evaluations; however, there is no data on the duration of the cali-
bration processes so far. Based on their data, Unkelbach and
Memmert (2008) suggested that soccer referees are calibrated af-
ter a number of ten assessed fouls. They presented ten foul scenes
from two different games. One group were shown the scenes
within the ‘game context’ (chronologically and with information
about the time), whereas the other group saw the same 1 scenes
randomized and without information about the time. In the ten
scenes of the first game, the amount of yellow cards differed
significantly: the game-context group was less rigorous in award-
ing yellow cards. Based on the result that both experimental groups
showed the identical pattern for judging the scenes of the second
game, the authors assumed that the ‘referee’ in the game-context
group were calibrated after ten judgments. This cue to the dura-
tion of calibration processes must be criticized because the exper-
imental design only allows for a comparison of the first tenwith the
last ten judgments and it is unclear how this process has developed
within the first ten judgments.

In theoretical consideration of frequency effects in absolute
judgments, Haubensak (1994) assumes that in line with the prin-
ciple of consistency after eight to ten assessed stimuli, there are
only marginal shifts in the judgments and the scale is used
consistently as a frame of reference for following judgments. This
statement should rather be seen as a prediction of how long such an
adjustment of the scale might take because empirical evidence to
determine the duration of this adjustment was not provided.

Further suggestions for the duration of calibration processes are
provided by research about memory and learning in absolute
identification tasks. Different research programs show practice ef-
fects in absolute identification tasks with auditory signals (Weber,
Green, & Luce, 1977), line lengths and letters (Rouder, 2001), as
well as distances between dots (Petrov & Anderson, 2005). The
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accuracy of the absolute classification of given categories to the
relevant stimuli increases in progress of the serial presentation.
Petrov and Anderson (2005) stated that “The identification accu-
racy improves over time because the system works with subopti-
mal anchors at the beginning of the session until the learning
mechanisms fine-tune them to the statistics of the environment”
(p. 408). This goes in line with the predictions of the calibration
hypothesis. However, evidence regarding the duration of the ‘fine-
tuning’ of the anchors is also missing.

So far, it is unclear how many stimuli or performances must be
assessed until the internal scale is calibrated. If in a serial evaluation
task like a talent test, extreme performances (best or worst) are
presented in the beginning of the series, the calibration hypothesis
predicts that they are rated more average than if they had been
shown in a later position. Thus, we assume that the judgments
should be inconsistent until the talent evaluators have calibrated
their judgment scale.

The present experiment uses this basic calibration effect
(Unkelbach & Memmert, 2008; Unkelbach et al., 2012) to investi-
gate the necessary number of judgments until calibration is com-
plete, that is, until the centering bias is no longer present. We used
video sequences of a sport talent test (team handball) and changed
the serial position of performances systematically. If judges need a
calibration phase, there must be position effects on judgments.
Therefore, we predicted that when good performances are pre-
sented in the first position of the series, they will be assessed
significantly more toward the mean than in the tenth or twentieth
position. In line with the results of the presented research
(Haubensak, 1994; Unkelbach & Memmert, 2008), we expect such
serial position effects only between early and medium positions
and not betweenmedium and late positions in the series, due to the
assumed adequate calibration after a certain number of judgments.
Furthermore, such serial position effects are only visible for
extreme (best/worst) performances, because average performances
could be judged “averaged” due to correct assessment or serial
position.

Method

Participants and design

Thirty undergraduate sport education students (M ¼ 24.10,
SD ¼ 2.68; 13 female, 17 male) of the German Sports University
Cologne voluntarily participated in the experiment. None of them
knew about the experimental background or the calibration idea
but due to being enrolled in a teaching degree, they had enough
knowledge to assess performances of children in team handball.
We presented same performances independent on three different
positions in a test-series and 1 tested the effect of the position on
the depending variable assessment. The study was carried out in
accordance with the Helsinki Declaration of 1975.

Materials

A talent test of a local talent center (team handball) was recor-
ded from the point of view of the talent evaluators. Twenty-one
athletes (11e12 years) had to do a dribbling course followed by a
throw on the goal two times in a row. The video material was
digitalized and prepared so that every performance of the video
sequence had an average duration of 27 s. One sequence was
incomplete and could not be used; thus, twenty digital perfor-
mance videos remained. The software E-Prime 2.0 was used to
implement the experimental design. We generated one random
sequence (Series 1) which was used to create the three experi-
mental conditions. Series 2 started with video number 7 of Series 1
whereas the first six videos of Series 1 were presented in the po-
sitions 15 to 20. Series 3 started with video number 13 of Series 1
and the first 12 videos of Series 1 were presented in the positions 9
to 20. As a result of this systematical modification, every perfor-
mance was presented in an early position (trial 1e8), a medium
position (trial 7e14) and a late position (trial 13e20).

The experiment was presented on a 17-inch Dell monitor. To
assess the presented performances, participants were given a
judgment sheet with the grading system. The grading system was
equal to that of the German Sport University Cologne and reached
from 1.0 (very good) to 4.0 with steps of 0.3 and 0.7. The grade 5.0
(fail) is awarded to all performances worse than 4.0 and is thus
representing the low extreme of the grading system.

Procedure

Participants arrived one at a time at a laboratory room and were
seated in front of the screen. Participants were randomly assigned
to one of three experimental groups (Series 1, Series 2, and Series
3). On the screen, all participants received the same written in-
structions; they were going to see 20 videos of team handball
performances in which athletes had to do two consecutive rounds
of a dribbling course followed by a throw on the goal. After each
video, they had to assess the performance with a grade 1 from the
given grading system. By pushing the space button, they could
proceed to the next video. In between, the screen was blank for
500 ms. After the last assessment, participants were informed that
the experimental task was now over. They were then thanked and
debriefed, the whole experimental session not lasting longer than
15 min on average.

Results

Two datasets were incomplete and thus deleted from the
analysis. First, we tested the main prediction of the calibration
hypothesis which was that there would be an avoidance of extreme
ratings in the beginning of serial judgments in three experimental
groups. Extreme ratings, that is, best and the worst grades (1.0 and
5.0), were coded with 1 and the all other awarded grades were
coded with 0. Comparison of frequencies of extreme ratings be-
tween the first ten trials and the last ten trials revealed a significant
difference (c2(1, 559) ¼ 19.23, p < .0001, Fisher’s exact-test
p < .0001). In the first ten trials, only 1.1% of the ratings could be
assigned to the extreme categories, an amount that increased
significantly up to 9.3% in the last ten trials. Therefore, the main
prediction of the calibration hypothesis could be verified. Inter-
estingly, the lowest grade (5.0) was awarded only three times in a
total of 560 judgments, one in the first ten and two in the last ten
trials. The best grade (1.0) has been awarded two times in the first
ten but many more, i.e., 24 times in the last ten trials.

A one-factorial ANOVA showed no significant differences
(F(2, 557) ¼ 1.39, p ¼ .24, h2 ¼ .00) between the mean assessments
of Series 1 (n ¼ 9, M ¼ 2.44, SD ¼ 0.74), Series 2 (n ¼ 10, M ¼ 2.32,
SD ¼ 0.75), and Series 3 (n ¼ 9,M ¼ 2.37, SD ¼ 0.63). Thus, the kind
of series did not affect the overall judgment level. As every per-
formance was presented in an early, medium and late position over
the three series, we then tested the effect of position in a series on
the assessment for every single performance. We found significant
differences for performance 1, 6, 7, 9 and 20 (Table 1). We assume
that the overall mean of 2.37 (0.71) is the average value in this
judging task. Themeans of every performancewere consistent with
our assumption that only the extreme performances are affected by
the calibration problem. Performance 1, 6 and 9 are overall rated
best, performance 7 and 20 worst (cf. Table 1). Interestingly, per-
formance 13 and 14 were rated less favorable than performance 7



Table 1
Mean performance ratings in the different trials for the early, medium, and late position and the results of the Bonferroni-adjusted ANOVA (bold presents the significant
differences).

Performance Early position Medium position Late position F(2, 27) p h2

Nr. Trial M SD Trial M SD Trial M SD

1 4 1.79 0.36 12 1.41 0.38 18 1.29 0.42 4.16 .02 .25
2 2 2.82 0.56 10 2.90 0.44 16 2.47 0.42 2.23 .12 .15
3 2 2.18 0.40 8 2.33 0.59 14 2.29 0.39 0.26 .77 .02
4 4 2.43 0.63 10 2.62 0.51 18 2.51 0.35 0.33 .72 .02
5 5 1.63 0.45 11 1.52 0.39 19 1.84 0.56 1.09 .35 .08
6 3 1.74 0.42 11 1.44 0.35 17 1.29 0.33 3.67 .04 .22
7 1 2.34 0.36 7 3.00 0.57 15 3.04 0.49 6.67 .00 .34
8 1 2.37 0.45 9 2.41 0.54 15 2.23 0.51 0.34 .71 .02
9 5 1.93 0.40 11 1.42 0.44 17 1.37 0.45 4.73 .01 .27
10 5 2.48 0.70 13 2.67 0.56 19 2.50 0.67 0.23 .79 .01
11 3 2.80 0.64 9 2.81 0.49 17 2.53 0.63 0.64 .53 .04
12 6 2.52 0.59 14 2.46 0.41 20 2.35 0.40 0.32 .72 .02
13 1 2.68 0.44 7 3.03 0.50 13 3.13 0.52 2.19 .13 .14
14 8 3.04 0.54 14 2.69 0.60 20 2.76 0.65 0.92 .41 .06
15 6 2.06 0.78 12 2.60 1.03 20 2.18 0.58 1.12 .34 .08
16 4 2.62 0.64 10 2.53 0.40 16 2.37 0.28 0.71 .50 .05
17 6 2.30 0.48 12 2.57 0.33 18 2.29 0.39 1.52 .23 .10
18 7 2.19 0.44 13 2.10 0.37 19 2.31 0.56 0.51 .60 .03
19 2 2.69 0.54 8 2.44 0.50 16 2.28 0.20 2.06 .14 .14
20 3 2.82 0.37 9 3.64 0.64 15 3.60 0.70 5.65 .00 .31
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but does not show significant differences. Nevertheless, the ratings
of performance 13 show the same centering bias in the early po-
sition (cf. Table 1). Performance 14 does not show this bias, which
could be due to the experimental design: the early position of
performance 14 was trial 8 and therefore it could be assumed that
participants are calibrated in this position. If performance 14 was to
be presented on an earlier trial wewould expect a centering bias for
this position as well.

Post-hoc Bonferroni-analyzes showed significant differences
only between the early and the late position of performance 1 and
performance 6 (performance 1: trial 4 vs. trial 18, p ¼ .030; per-
formance 6: trial 3 vs. trial 17, p ¼ .039). The assessment of per-
formance 7, 9 and 20 showed differences between the early and the
following positions but not between the medium and the late po-
sition (performance 7: trial 1 vs. trial 7, p ¼ .017, trial 1 vs. trial 15,
p ¼ .010; performance 9: trial 5 vs. trial 11, p ¼ .049, trial 5 vs. trial
17, p ¼ .031; performance 20: trial 3 vs. trial 9, p ¼ .017, trial 3 vs.
trial 15, p ¼ .029).

These results conform to the predictions of the calibration hy-
pothesis: up to a specific number of stimuli, judgments show serial
position effects, because participants avoid the extreme judgments
in the early scenes. For this study, we suggest a number of nine
performances because after that, we found no significant difference
between the positions.

Discussion

We predicted that in serial evaluations, extreme performances
are affected by calibration processes. In the beginning of a serial
evaluation, judges avoid extreme ratings, therefore, extremely good
or bad performances in the beginning become rated more average
than at a later point of the series. This prediction was based on the
concept of calibration.

A possible alternative is provided according to Unkelbach et al.
(2012) by social comparison models (e.g. Mussweiler, 2003; Suls,
Martin, & Wheeler, 2002). Nevertheless, we do not think that social
comparison models can explain our results. First, social comparison
processes should take place in the beginning aswell as in the end of a
series. We predicted and found serial position effects only for early
judgments. Second, the expectancy effect reported by Fasold et al.
(2012) is not predicted by social comparison models, but it follows
directly from the calibration concept. However, social comparison
might be the mechanism by which calibration takes place.

Another alternative is arbitrary coherence of decisions or judg-
ments (Ariely, Loewenstein, & Prelec, 2003). The first judgment
might set an arbitrary anchor in the center of the judgment scale
and every subsequent judgment is adjusted in relation to this an-
chor.While this is an intriguing concept, it does not explainwhy the
anchor would always be set in the center of the judgment scale (i.e.,
by definition, the anchor should be arbitrary) and similar to social
comparison models it does not explain expectancy effects (Fasold
et al., 2012). In addition, Ariely et al. clearly state that coherent
arbitrariness should not be influenced by experience with the to-
be-judged stimuli, while expertise and experience with stimuli is
a central point in calibration (see Unkelbach et al., 2012).

The present results replicate the main calibration effect in the
specific judgment task of a talent test and have interesting impli-
cations for the duration of the calibration process. Previous
research (Haubensak, 1994; Unkelbach &Memmert, 2008) has only
presented initial evidence about the duration of such processes.
The results also supported the prediction that consistency increases
later in the series.

We found consistent judgments after the ninth trial. If calibra-
tion is finished after nine assessed performances, a possible inter-
vention in the specific situation of talent tests could be that
evaluators are shown a video based pre-test (ten performances)
with materials from recent talent tests before the start of the actual
test (this possibility was generally proposed first by Fasold et al.,
2012). We expect that evaluators calibrate their specific judgment
scale in this pre-test and are consequently able to award judgment
independent from serial position, that is, starting with the very first
performance of the series. One might argue that the assessment of
performances from the previous test could be a change of the
context (due to a potential change of the performance level) so that
evaluators have to calibrate their scale again for the actual test. We
do not expect such definite changes in performance levels so that
another calibration is necessary; however, empirical evidence of
this method is missing.

Unkelbach et al. (2012, Exp. 4) showed evidence that end-of-
sequence judgments also help to avoid calibration effects and con-
sistency violations in the beginning of a series of judgments. How-
ever, this end-of-sequence judgment method is only practicable in
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sequences with few performances (Unkelbach et al. used a series of
six performances). Due to the high demands with regard to the
memoryof judges,we assume that thismethod forfeits practicability
with higher numbers of performances.

Therefore, we propose amethod that is similar to the ones above
but less time consuming, that is, a video presentation of only two
performances, namely both extremes of the range of performances.
Every presented performance could then be assessed on the judg-
ment scale in relation to the known extremes. We see an advantage
of the range-presentation over the “pre-test calibration”. Our data
resulted from a real, specific task and we assume that a change
of the judgment task (e.g., other stimuli, time of presentation,
different judgment scale) would influence the underlying processes
of the calibration phase because if the task is different, we assume
that the length of the calibration also changes. To identify the
extent of the calibration processes for each and every judgment
task in different sport competitions or talent tests is not only un-
realistic but also uneconomical. A presentation of the range from
previous tests or competitions would be the easiest way to prevent
serial position effects (i.e., a centering bias) in the beginning.

In conclusion, we believe that calibration is a necessary
requirement for consistent judgments over the entire series of
judgments. Subsequent research should be focused on the practi-
cability and effectiveness of the proposed interventions. Subjective
social judgments, however, can also be influenced by many other
effects, e.g., anchoring effects (e.g., Mussweiler & Strack, 2000),
Halo-Effects (e.g., Cascio, 1992) or PrimacyeRecency-Effects (e.g.,
Steiner & Rain, 1989), which could violate the consistency of
judgments, too. These and further cognitive biases should also be
considered in the context of serial evaluative judgments.
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