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ABSTRACT 
 
Coaching strategies reflect the belief that volleyball is a momentum-driven sport. This study investigated 
whether timeouts are associated with success for the subsequent play (i.e., a “sideout”) using archival data 
from Women’s Division I Volleyball in the United States. Sideout rates following 2529 timeouts from 234 
matches were compared to the sideout rates of typical play from 3867 plays taken from 25 randomly selected 
matches. Results showed that the sideout rate for points following a timeout was similar to the sideout rate 
of typical play, suggesting that timeouts could be employed to reset performance. Additionally, the sideout 
rate was higher after timeouts when they were taken early in a scoring run as opposed to later in a run, and 
when the score difference is within 3 points, indicating that timeouts could thwart the buildup of momentum. 
These results have implications for the understanding of psychological momentum and coaching. 
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INTRODUCTION 
 
Volleyball is a rapidly growing sport, with more than 800 million participants worldwide (Peter, 2024). It 
surpassed basketball as the most popular sport for high school girls in the United States in 2015; 96 percent 
of all National Collegiate Athletic Association (NCAA) schools and over 1,800 colleges and universities 
sponsor a women’s volleyball team (NCSA, n.d.). As the sport gains broader attention, the common coaching 
practice of using timeouts to interrupt psychological momentum needs to be empirically examined. Although 
timeouts are available to both teams in volleyball, they are taken almost exclusively by the offensive team 
when they fail to execute a “sideout” play to earn a point (i.e., when they are on the losing side of the 
momentum shift). This study critically evaluated this strategy and examined the broader implications for the 
understanding of psychological momentum, particularly coaching strategies as interventions to interrupt 
psychological momentum. 
 
Psychological Momentum (PM) 
Although different conceptions of Psychological Momentum (PM) exists, we follow the Iso-Ahola and 
Dotson’s (2014) view that it is a perceptual phenomenon during which an individual performer or team has 
some initial success and builds a sense that they will continue to do well. The positive PM of one side is also 
felt by their opponent, whose initial lack of success both fuels their opponent’s positive PM and their own 
downward spiral (negative PM). More specifically, PM represents a display of sequential dependence, 
whereby initial success leads to subsequent success (positive PM), and initial failure leads to subsequent 
failure (negative PM). PM has different qualities, such as frequency (how often PM occurs; a team may gain 
PM at various times throughout a match), intensity (how strong is the PM; a team may win a point after a 
long and hard fought rally), and duration (how long PM lasts; a team may ride a wave of momentum for many 
consecutive points during a game). 
 
Participants (players and coaches) go to great lengths to achieve positive PM and interrupt negative PM. For 
example, football coaches take timeouts before kickers attempt game ending field goals (Goldschmied et al., 
2010; Hsu et al., 2019), basketball coaches take timeouts to ice free throw shooters or when being outscored 
by opponents (Mace et al., 1992; Goldschmied et al., 2023; Roane et al., 2004), and coaches would urge 
teammates to give more opportunities to a player with the “hot hand” (e.g., Bar-Eli et al., 2006; Gilovich et 
al., 1985; Raab et al., 2012; Yaari & Eisenmann, 2011). 
 
Patterns of timeout-taking behaviour exhibited by coaches suggest that coaches believe that PM exists and 
could be interrupted by using timeouts. If initial success leads to subsequent success, then coaches’ use of 
timeouts can represent an attempt to thwart the opponent’s positive PM and end one’s own negative PM 
(Hartigh & Gernigon, 2018). In volleyball, the effectiveness of this strategy can be measured by whether the 
team taking a timeout wins the point following the timeout. If one wins the point following the timeout, then 
one has made a successful (albeit perhaps temporary) attempt at interrupting the ongoing PM. 
 
Psychological momentum in volleyball 
In volleyball, the serving team plays defence first while the team receiving the serve plays offense first (i.e., 
they have the first opportunity to execute an offensive play). A sideout is achieved when the team receiving 
the serve wins the point. (We note that we are using the term sideout to refer to this specific point, and not 
the outdated scoring system that was employed until to the late 1990s when it was replaced by the current 
rally scoring system). Only the serving team can win consecutive points by preventing the receiving team 
from completing a sideout. Therefore, only the serving team can gain positive PM, while the receiving team 
is left attempting to interrupt that momentum and preventing negative PM by avoiding losing several points 
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in a row. Although available to both teams, timeouts are taken almost exclusively (99.72% of the time in our 
dataset) by the team attempting to execute a sideout. This strategy can be interpreted as the use of timeouts 
to interrupt the opponent’s positive PM and one’s own negative PM. See Figure 1 for a summary of basic 
volleyball concepts. 

 
Note. The serving team can create positive PM by winning consecutive points (i.e., “getting on a run”). Scoring runs only occur for 
the serving team. The receiving team uses timeouts as a strategy to achieve a sideout. If the receiving team successfully completes 
a sideout, then it becomes the serving team. 

 
Figure 1. Volleyball basics. 

 
Taking the position that timeouts could be effective at interrupting PM, we made the following predictions. 
Hypothesis 1: The sideout rate following a timeout would be higher than the sideout rate of typical play (when 
there is no timeout), which reflects Iso-Ahola and Dotson’s [2014] conception of PM as a perceptual 
phenomenon. Hypothesis 2: The sideout rate for timeouts taken before a team establishes momentum should 
be higher than the sideout rate of timeouts taken after a team establishes momentum. That  is, the sideout 
rate for timeouts taken before a team gets on a scoring run (scores three or less consecutive points) should 
be higher compared to the sideout rate when a team establishes a run (scores four or more consecutive 
points). Hypothesis 3: The sideout rate for timeouts taken while the outcome of the game is still within reach 
for both teams (score difference of three points or fewer) should be higher compared to the sideout rate for 
timeouts when the outcome of the game is more out of reach (score difference of 4 points or more). 
Hypotheses 2 and 3 specifically addresses the duration aspect of PM in the Iso-Ahola and Dotson model of 
PM. We examined these hypotheses using NCAA Division 1 archival data. 
 
METHOD 
 
We examined archived play-by-play for all matches played during a full season in the Big10 Conference in 
2013 (available on stats.ncaa.org). We selected the Big10 Conference because it is considered the most 
competitive conference for Women’s Division I Volleyball. In particular, the national championship match for 
this season featured two teams from the Big10 Conference (Penn State and Wisconsin). The archived play-
by-play records document the name of serving team, the score at the start of the point, and the outcome of 
the point. The play-by-play records also note if a timeout was taken before the point, and if there was a 
timeout, which team requested the timeout. These records were manually extracted and coded into an Excel 
file by a research assistant under the supervision of the first author, who conducted checks to ensure 
accuracy of the data extraction. We coded 234 matches, where 2529 timeouts occurred. In the final analysis, 
we excluded seven timeouts because they were taken by the serving team (not by the team attempting the 
sideout). These seven timeouts represented 0.28 percent of all timeouts taken. Thus, the final total sample 
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included 2522 timeouts. In addition to coding plays that involved timeouts, we also coded plays that did not 
involve timeouts (“typical play”) to serve as the comparison group. We randomly selected 25 matches in the 
same conference and year and coded outcomes of 3867 typical plays to serve as the comparison group for 
timeouts. 
 
RESULTS 
 
General timeout patterns 
Coaches used timeouts when the score differential is low (51% of timeouts taken when the score differential 
is three points or fewer; 78% of timeouts taken when score differential is 5 or fewer). In addition, coaches 
tend to use timeouts early in scoring runs (79% of timeouts taken when the run is between 1 and 3 points; 
92% of timeouts taken when the run is between 1 and 4 points). See Figures 2 and 3 for details. 
 

 
Note. The majority of timeouts are taken when the score difference is between 1 and 5 points. 

 

Figure 2. Percent of timeouts taken by score differential. 
 

 
Note. The majority of timeouts are taken when the serving team scores two or three points in a row. 

 

Figure 3. Percent of timeouts taken by points in a run. 
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Effectiveness of timeouts 
We employed chi-square goodness of fit tests to assess potential differences between the sideout rate after 
timeouts compared to typical play, because this test allowed us to compare observed frequencies with 
expected frequencies. We also report Cohen’s ω, which follow the conventional threshold of .10 for small, 
.30 for medium, and .50 for large effect sizes (Cohen, 2016). The team receiving the serve won the point 
(i.e., completed a successful side out) 58.08% of the time in the course of typical play when there was no 
timeout (N = 3867). In other words, the sideout rate of typical play was 58.08%. Surprisingly, the sideout rate 
for points following a timeout was 58.6%, which is not different from the sideout rate of typical play, χ2 (1, N 
= 2522) = 0.33, p =.56, ω = .001. However, timeouts are effective when they are taken when the score 
difference is within 3 points (sideout rate = 59.9%) compared to when the difference is beyond 3 points 
(sideout rate 54.1%), χ2 (1, N = 1986) = 26.62, p <.001, ω = .60. Furthermore, timeouts also tend to be more 
effective when taken early in a run (between 1-3 points; 61.0%) as opposed to later in a run (>3 points; 
56.3%), χ2 (1, N = 861) = 11.35, p <.001, ω = .39. See Table 1 for a comparison of effectiveness of timeouts 
across various scenarios. 
 
Table 1. Comparisons of sideout rates. 
 n Sideout % χ2 p ω 

Typical Play (Expected Rate) 3867 58.08    

Various situations compared to typical play      

After timeout 2522 58.64 0.33 .56 .01 
Score difference 0-3 1252 61* 4.45 .035 .13 
Score difference >3 1270 56.3 1.65 .20 .05 
Run of 1-3 1986 59.9 2.61 .11 .06 
Run of >3 536 54.1 3.48 .06 .15 

Various situations compared to each other      

Run of 1-3 vs. Run above 3 1986 59.9 vs. 54.1** 26.62 <.0001 .60 
Score difference 0-3 vs. above 3 861 61.0 vs. 56.3** 11.35 .001 .39 

Note. Timeouts are effective when they are taken when the score difference is within 3 points. Timeouts also tend to be more 
effective when taken early in a run as opposed to later in a run. However, there is no general effect of taking timeouts when 
comparing all points played after a timeout and points during typical play. 

 
DISCUSSION 
 
The data showed that the rate of successful sideouts following a timeout is no different than the sideout rate 
of typical play, indicating no support for Hypothesis 1. However, the interpretation of this fact may benefit 
from some nuance. From one perspective, one can claim that timeouts are not effective because they do not 
increase the rate of sideout above the rate of sideout for typical play. On the other hand, the use of timeouts 
brings the sideout rate back to be equivalent to the rate of typical play, which can be interpreted in favour of 
timeout’s effectiveness. Additionally, it seems that timeouts help the receiving team maintain their advantage 
as the receiving team. This pattern could be interpreted as a change in momentum considering that teams 
that take the timeout are typically at a disadvantaged position from the perspective of psychological 
momentum (i.e., 99.72% of the time, timeouts are taken by the team that needs to execute a sideout play). 
Therefore, it could be considered a success if teams are able to return to their normal level of functioning. 
That is, timeouts could be perceived as effective for stabilizing and resetting team performance. 
 
The evidence for the effectiveness of timeouts to curb psychological momentum is much stronger in situations 
relating to scoring runs and scoring differentials. We found that a timeout taken prior to the opponent scoring 
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3 or fewer points in a row is more effective than a timeout taken after the opponent scores 4 or more points 
in a row, supporting Hypothesis 2. The same is true for when timeouts are taken when the score difference 
is less than or equal to 3 points compared to more than 3 points, supporting Hypothesis 3. Reflecting these 
trends, it appears that coaches understand the importance of these critical junctures. For example, 79% of 
timeouts were taken by coaches after the other team has scored 3 or fewer points in a row. However, only 
51% of timeouts were taken when the score differential was 3 or fewer points. Our data suggests that it might 
be prudent for coaches to use their timeouts not only to deter scoring runs, but to also when the scores are 
well within reach in order to maximize timeout’s effectiveness. This suggestion is also supported by previous 
works that show that athletes tend to exert more effort at the start of PM and decrease effort as PM continues 
(Briki et al., 2013). 
 
The results about the specific scenarios in which timeouts are most effective also indicate that timeouts might 
be more effective at preventing opponent’s buildup of PM rather than thwarting PM after it has begun. Two 
findings supported this notion. In one instance, timeouts tended to be more effective when coaches used 
them while the score differential was small as opposed to when the margin was large (i.e., while the game is 
still within reach). In addition, timeouts tended to be more effective when coaches used them early in a scoring 
run as opposed to late in a scoring run (i.e., before the other team has gained momentum). Relatedly, 
strategic use of timeouts may be especially important in matches where the two teams competing are evenly 
matched, as indicated by score differential and consecutive points scored. Taken together, these findings 
offer some support for the strategy of using timeouts to interrupt and/or prevent the development of PM. 
 
Limitations and future directions 
These results need to be considered in light of some limitations. For one, all data were based on retrospective 
archival data, so speculations about the causal effects of timeout need to be considered carefully. There are 
many factors that could lead to performance outcomes following timeouts, such as individual and team 
performance efficiency (e.g., Drikos et al., 2024; Sanjaykumar et al., 2024), coaching mastery in handling 
timeouts, coach-team dynamics (Huynh et al., 2020), and training that these data did not consider. 
Additionally, these data were taken from one season play from Women’s NCAA Division I volleyball in the 
Big 10 Conference. This is considered to be one of the highest levels of women’s volleyball within the United 
States. As such, these findings might not translate to other levels of play, such as in youth volleyball (where 
the base sideout rate is expected to be much lower) or international men’s volleyball (where the base side 
out rate is expected to be much higher). 
 
Another limitation is that statistical analyses did not control for the program strength of each team. Sideout 
rates for each team were compared to the conference average without consideration of that team’s relative 
competitiveness within the conference. For example, it would be expected that teams playing at a lower level 
would have less chance of siding out than teams at a higher level. It is possible that less competitive teams 
are consistently taking more timeouts (i.e., against stronger teams) and so the measured sideout rate after 
timeouts is closer to that of lower-performance teams than an average for the conference. Using past 
tournament placements or winning percentage could provide a valid indication of program level. 
 
Instances in which teams took two timeouts before one sideout were also uncontrolled for. In volleyball, each 
team has two timeouts per set, so it is possible that timeouts were nested within one scoring run for the 
serving team. These potential occurrences were not recorded in the data and it is possible that they carry 
nesting effects. Despite these limitations, the paper offers an interesting and practical examination of how 
timeouts could potentially influence psychological performance in competitive sporting competitions. 
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CONCLUSION 
 
Volleyball is a widely popular sport with more than 800 million participants worldwide. As such, research on 
coaching strategies involving the use of timeouts have implications for participants and the study of 
psychological momentum more broadly. The study’s findings generally support the use of timeouts to curb 
psychological momentum. Timeouts appear to be able to reset teams back to their baseline line level, but do 
not help them exceed typical levels of performance generally. However, situational factors may modulate the 
effectiveness of timeout use. For example, timeouts taken earlier in a scoring run and when the score is close 
between the two opponents appear to be more effective. These findings have implications for how coaches 
might strategically employ timeouts to maximize team performance. However, further research is needed to 
replicate and extend these findings. 
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