
Winner choice. The effect of order  on 
retrospective voting  in Experiment 2 
was again the reverse of the pattern 
observed for on-line scores (see Figure 
6). An exact binomial test revealed that 
the bottom third of scored positions 
received a significantly higher number 
of votes (p =.001) and vice-versa (p = 
.01). 

Individual performer analysis. ! tŜŀǊǎƻƴ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻƴŘǳŎǘŜŘ ƻƴ ŜŀŎƘ ŎƭƛǇΩǎ 
ŀǾŜǊŀƎŜ ǎŎƻǊŜ ŀƎŀƛƴǎǘ ǘƘŀǘ ƛǘŜƳΩǎ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ǾƻǘŜǎ ǊŜǾŜŀƭŜŘ a significant 
negative correlation between scores and votes(r(11) = -.69,p = .01). 

hǾŜǊŀƭƭΣ  aƛŎƘŜƭƭŜΩǎ ǇŜǊŦƻǊƳŀƴŎŜ  ǿƛƴǎ by scores (M = 5.23, SD = .44), but ties for 
the fewest overall number of votes (1 out of 82 votes).  Roxanne wins by overall 
votes (17 out of 82 votes) with Chris in second place for votes (14 out of 82 votes).

EXPERIMENT2

On-line ratings. A repeated measures ANOVA  revealed a highly significant 
serial position effect for order on on-line scoring. Scores had statistically significant 
quadratic (F(1, 27) = 11.64, p = .001)and cubic (F(1, 27) = 11.94, 
p = .001)effects. 

A visual inspection of the data indicated that scores across the 12 positions 
significantly peaked within each four positions, roughly mirroring the pattern 
observed in Experiment 1(see Figure 4 & Figure 5). 

INTRODUCTION

Many formal and informal competitions hinge upon individuals or groups (judges) engaging in systems of evaluating 
candidates in successive order (competitions).  

Does the order of presentation influence evaluations of these candidates? 

LŦ ǎƻΣ ǎǳŎƘ άǎŜǊƛŀƭ order ŜŦŦŜŎǘǎέ ςdefined as differences in  evaluation resulting solely from the order of appearanceτwould 
compromise the integrity of  competitions ranging from college admissions to Olympic sports. 

BACKGROUNDRESEARCH

The appearance of stimuli in sequential order has shown demonstrated effects  on memory (Murdock, 1962) perception 
(Asch, 1946) , attachment (Jaynes, 1957), persuasiveness (Knower, 1936), and preference (Carney & Banaji, 2008)τthe 
vehicles through which people make competitive evaluations. However, almost no previous experimental research was 
ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ ƛǎƻƭŀǘŜŘ ŜŦŦŜŎǘ ƻŦ ƻǊŘŜǊ ƻƴ ŎŀƴŘƛŘŀǘŜǎΩ ǎŎƻǊŜǎ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴǎ ƛƴ ŎƻƳǇŜǘƛǘƛƻƴǎΦ

FIELDSTUDIES

A number of studies have investigated the impact of order on evaluation through observational studies of competition 
outcomes (Bruinede Bruin, 2005; Flôres& Ginsburgh, 1996; Page & Page, 2008; Wilson, 1977). Overall, each found a 
positive, linear trend between scores and serial position in the competition, suggesting that later serial positions earned 
higher scores. 

ONLINEVS. RETROSPECTIVEEVALUATION

{ŎƻǊŜǎ ǘŀƪŜƴ ƛƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ŜŀŎƘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ŀ ŎƻƳǇŜǘƛǘƛƻƴ όάƻƴ-ƭƛƴŜέύ  ǿŜǊŜ ŦƻǳƴŘ ǘƻ increase linearly with serial 
ǇƻǎƛǘƛƻƴΣ ǿƘƛƭŜ ǘƘƻǎŜ ǘŀƪŜƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŀ ŎƻƳǇŜǘƛǘƛƻƴ όάǊŜǘǊƻǎǇŜŎǘƛǾŜƭȅέύ ƳƛǊǊƻǊŜŘ the U-shaped free recall serial position 
curve (Redlawsk, 2001). These markedly different patterns suggest that the method of evaluation alone may impact the 
competition outcome. 

RESULTS

EXPERIMENT1

On-line ratings. A repeated measures ANOVA revealed a highlysignificant 
serial position effect for order on on-line scoring. Scores had statistically 
significant linear (F(1, 78)= 7.70, p =.01), quadratic (F(1, 78) = 45.46, p = .001),
and cubic (F(1, 78) = 5.24, p = .03)effects. 

A visual inspection of the data indicated that ratings peaked in a fairly 
regular, concave-down quadratic pattern within each four positions (see Figure 1). 

This pattern was consistent across four different arrangements of the 12 stimuli, 
suggesting the pattern is truly one of item position and not excellence
of performer (see Figure 2).

Winner choice. The effect of serial position for retrospective voting roughly 
mirrored the U-shaped serial-position curve (see Figure 3)τapproximately 
the reverse of the pattern observed for on-line scores. An exact binomial test 
confirmed this observation, revealing that the bottom-third of scored positions 
consistently received the highest number of votes (p = .03).

CONCLUSION
Scores peaked at every 3rd/4 th position, regardless of the specific content.

The position immediately after was consistently disadvantaged.

Why is three the magic number?
.

There is a substantial body of research suggesting that the working memory capacity for large, meaningful units of memory 
όάŎƘǳƴƪǎέύ ƛǎ ǘƘǊŜŜΣ ŀƴŘ ŀǘ ŀ ƳŀȄƛƳǳƳ ŦƻǳǊΣ ƛǘŜƳǎ ό/ƻǿŀƴΣ нллмΤ Golbet& Clarkson, 2004). The evaluation drop immediately 
after these positions is likely the result of reaching a memory capacity limit, leading the rater to revert to their anchor score. 
This attentional capacity limit is seen across the board: in developmental research, non-human animals, and cross-culturally.

Consider  the world around you.

/ǳƭǘǳǊŀƭ ǊŜŦƭŜŎǘƛƻƴǎ ƻŦ ǘƘƛǎ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ǘƘǊŜǎƘƻƭŘ ŀǊŜ ǳōƛǉǳƛǘƻǳǎΦ ¢ǊƛŎƘƻǘƻƳƛŜǎ ƻŎŎǳǊ ƛƴ Ŏƻƭƭƻǉǳƛŀƭ ǎŀȅƛƴƎǎ όάǘƘǊŜŜ ŎƘŜŜǊǎΣέ 

άǘƘƛǊŘ ǘƛƳŜΩǎ ǘƘŜ ŎƘŀǊƳΣέ άƻƴŜΣ ǘǿƻΣ ǘƘǊŜŜΣ ƎƻέύΣ ǎǇƻǊǘǎόōŀǎŜōŀƭƭΩǎ ǘƘǊŜŜ ǎǘǊƛƪŜǎ ŀƴŘ ǘƘǊŜŜ ƻǳǘǎΤ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀ άƘŀǘ-

ǘǊƛŎƪέύΣ ŀƴŘ ƳŀƧƻǊ ǊŜƭƛƎƛƻǳǎ ǎȅƳōƻƭǎ όǘƘŜ Ƙƻƭȅ ¢Ǌƛƴƛǘȅ ƛƴ /ƘǊƛǎǘƛŀƴƛǘȅύ Ƨǳǎǘ ǘƻ ƴŀƳŜ ŀ ŦŜǿ όDundes, 2008).  Thus, it is no surprise 
that segmentation  into  threes  also regularly occurs in competitive contextsτconsider the traditions of bronze, silver, and 
gold medals in the Olympics, and cum laude, magna cum laude, and summa cum laudein the Latin honorary system. 

~~~

Within this psychological  context, it is reasonable that judges may subconsciously rank items in sequences of threeτ
particularly when items do not deviate greatly in qualityτthereby resulting in the specific, quadratic on-line scoring pattern 

observed. 

This finding is aligned with previous work; the positive valence may confirm Bruinede Bruin & YŜǊŜƴΩǎόнллоύ άŘƛǊŜŎǘƛƻƴ-of-
ŎƻƳǇŀǊƛǎƻƴέ ƳŜŎƘŀƴƛǎƳΣ ŀƴŘ ǘƘŜ ƭƛƴŜŀǊ ǎŎƻǊƛƴƎ ǘǊŜƴŘ ƻōǎŜǊǾŜŘ  ƛƴ ƴǳƳŜǊƻǳǎ ŦƛŜƭŘ ǎǘǳŘƛŜǎ Ƴŀȅ ŀŎǘǳŀƭƭȅ ƻŎŎǳǊ ǘƘǊƻǳƎƘ 

incremental increases in sets of three positions, with an overall positive linear trend across the series. 

So which is better? On-line scoring vs. retrospective voting.Neither scoring nor voting produced a consistent 
winner across orders, so it is possible that the true error is not contradictory methods of evaluation, but in the ambiguous 
ǘƛǘƭŜ ƻŦ άǿƛƴƴŜǊέτscoring and voting could be used intentionally to determine winners based on different criteria (such as 
ǾƻǘƛƴƎ ǘƻ ŦƛƴŘ άǘƘŜ ǿƘƻƭŜ ǇŀŎƪŀƎŜέ ƛƴIdol, versus determining technical excellence with scores in the Olympics).

Suggested elimination techniques. Since on-line scores and retrospective votes demonstrated reversed effects due to 
serial order, a competition construction combining both methods of evaluation ςsuch as a 50-50% weighted average of 
ranking by score and ranking by votesτcould reduce or negate the effect of order bias. 

LUCK OF THE DRAW :
The Phenomenon of Serial Order Effects on Evaluation of Competitions©

Angela K. Antony, Harvard University

METHOD
THECURRENTRESEARCH

The role of order on evaluation was explored using a controlled
experiment featuring 12 contestants from an actual singing competition. 

The current research builds upon past work in the following ways:

ÁStudying the isolated effect of orderusing a controlled experiment (vs. observational)  
ÁStudying a general audienceevaluationrather than expert judges (vs. Plessneret al., 1999) 
ÁComparing on-line and retrospective evaluation of the same stimuli(vs. Arieli, 1998)
ÁAnalyzing preference using a sequence greater than 2 (vs. Carney & Banaji, 2008)

EXPERIMENT 1
[n= 82, ages 18-52 (M = 20.29, SD = 4.75)]

Materials
Twelve, 25-second video clips from the singing ǇŜǊŦƻǊƳŀƴŎŜǎ ƻƴ ǘƘŜ ά¢ƻǇ мнέ episode of the televised talent competition 
Pop Idol (Season  2) were the units of judging in this experiment. 

Procedure
Each participant viewed one of four orders of the 12 video clips, and was asked to provide a rating on a scale from 1 
(extremely bad) to 10 (extremely good) after each clip. After rating all performances, participants viewed a page with 
individual screenshots of all twelve performersτlabeled 1-12 to match the sequence in which contestants were presentedτ
and were asked to give one ŦƛƴŀƭΣ ǿƛƴƴŜǊ ǾƻǘŜ όǎŜŜ άhǾŜǊŀƭƭ ±ƻǘŜ tŀƎŜǎέύΦ

Conditions
Participants were divided equally across four counterbalanced orders.
Condition 1:    1 Ą 12 (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12)
Condition 2:    12 Ą 1 (12, 11 ,10,9 ,8 ,7, 6, 5, 4,3, 2,1)
Condition 3:    6 Ą 1, 12 Ą 7 (6, 5, 4, 3, 2, 1, 12, 11 ,10,9 ,8 ,7)
Condition 4:    7 Ą 12, 1 Ą 6 (7, 8, 9, 10, 11, 12, 1 ,2 ,3,4, 5 ,6)

Analyses conducted on the stimuli showed that no one person or performance stood 
out as exceptionally good or bad. 

EXPERIMENT 2
[n= 29, ages 18-22 (M = 19.38, SD = 1.35)]

Experiment 2 utilized the same materials and procedure as Experiment 1, adding only one element: a passive viewing of all 
12 performances at the start of the experiment.  The goal of this was to give judges an overall sense of the quality of the 
talent pool before beginning the evaluation process. The stimuli were then scored on-line and awarded a retrospective 
winner vote in two orders: Condition 1: 1 Ą 12 and Condition 2:  6 Ą 1, 12 Ą 7.
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SUMMARY DISCUSSION
Serial order effects are a bias that may challenge the fairness of both formal and informal competitionsτfrom college 
applications to Olympic sports, Broadway auditions to beauty pageants. The current research explored the role of order on 
evaluation using a simulated, twelve-contestant singing competition. 

On-line scores displayed a highly significant quadratic effect of order (see Figure 1), which suggested that raters awarded 
increasing scores in sequences of three positions, regardless of the content appearing in those positions. This specific scoring
pattern was observed even when raters had prior knowledge of how each item compared to the entire talent pool 
(Experiment 2)Φ Lǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǘƘƛǎ ŦƛƴŘƛƴƎ ƛǎ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ǳǇǇŜǊ ƭƛƳƛǘ ƻŦ о ǘƻ п ƛǘŜƳǎ ƛƴ άŎƘǳƴƪƛƴƎέ ǿƻǊƪƛƴƎ ƳŜƳƻǊȅ 
capacity (Cowan, 2001). 

The current research also investigated differences between on-line scoring and a retrospective "winner" vote for the same 
stimuli, finding that the outcome of the competition is decisively influenced by the method of evaluation. Results indicated 
that the positions (and individuals) that scored highest received the fewest votes, and vice-versa. In some instances the single
lowest-evaluated performer of the competition was determined the winner by the other method of evaluation (Table 1 & 2).

Overall, these findings suggest that the outcomes of real world competitions may sometimes be decided by the competition 
constructionτperformance order and method of evaluationτrather than by the content of individual performances.
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Figure 6. 

Scoring Outcomes by Condition (Exp 1)

WINNER (1st place) LOSER (12th place)

ORDER NAME POSITION SCORE NAME POSITION SCORE

1 Michelle 9 6.08 Chris 12 3.5

2 Susanne 7 5.45 Michelle 4 3.35

3 Brian 2 5.30 Roxanne 8 3.65

4 Michelle 3 6.40 Kim 10 4.30

Table 1 (top) and Table 2 (bottom).

Experiment 2

Voting Outcomes by Condition  (Exp 1)

WINNER (1st place) LOSER (12th place)

ORDER NAME POSITION VOTES NAME POSITION VOTES

1 Chris 12 6 Michelle* 9 0

2 Susanne 7 4 Brian* 8 0

3 Roxanne 8 6 Chris/Michelle/Brian 7, 10, 2 0

4 Chris 6 5 Kristy/Marc 7, 9 0

*More than 3 people tied for this position


