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BRIEF REPORT

Beliefs About the “Hot Hand” in Basketball Across the Adult Life Span

Alan D. Castel, Aimee Drolet Rossi, and Shannon McGillivray
University of California, Los Angeles

Many people believe in streaks. In basketball, belief in the “hot hand” occurs when people think a
player is more likely to make a shot if they have made previous shots. However, research has shown
that players’ successive shots are independent events. To determine how age would impact belief in
the hot hand, we examined this effect across the adult life span. Older adults were more likely to
believe in the hot hand, relative to younger and middle-aged adults, suggesting that older adults use
heuristics and potentially adaptive processing based on highly accessible information to predict
future events.
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Many people believe in streaks, and they sometimes bet on
them. In basketball, belief in the “hot hand” occurs when a person
thinks a player is more likely to make a shot if that player has made
the previous couple of shots. Anecdotally, many fans, and even
coaches, profess belief in the hot hand. For example, Phil Jackson,
one of the most successful coaches in the history of the National
Basketball Association (NBA), once said of Kobe Bryant, in Game
5 of the 2010 NBA Finals: “He’s the kind of guy (where) you ride the
hot hand, that’s for sure, we were waiting for him to do that . . . . He
went out there and found a rhythm.”

Despite the prevalence of hot hand endorsements, Gilovich,
Vallone, and Tversky (1985) analyzed basketball players’ succes-
sive shots and showed that they are independent events, and thus
belief in the hot hand can be interpreted as fallacious and an
example of decision bias. Alternatively, one could argue that a
belief that events often occur in streaks is in fact adaptive under
certain circumstances (e.g., Burns, 2004; Scheibehenne, Wilke, &
Todd, 2011). One important question that has yet to be investi-
gated is whether the belief in the hot hand is more or less prevalent
in certain age groups, and more specifically, are older adults
especially likely to believe in the hot hand?

There is evidence to suggest that older adults may show a
similar belief in the hot hand relative to younger adults. Some

research has shown that older adults’ decision-making behavior is
similar to that of young adults (Kovalchik, Camerer, Grether, Plott,
& Allman, 2005). Although cognitive functioning declines with
age, older adults have greater wisdom that can compensate for
decreased functioning and improve their judgment (e.g., Tentori,
Osherson, Hasher, & May, 2001; Worthy, Gorlick, Pacheco,
Schnyer, & Maddox, 2011). Further, if given the opportunity to do
so in various memory, judgment, and decision-making tasks, older
adults can behave adaptively and adopt different strategies that
compensate for changes in their cognitive functioning (Castel,
2008; Mata, Schooler, & Rieskamp, 2007; Mata, Wilke, & Czien-
skowski, 2009; McGillivray, Friedman, & Castel, 2011). For in-
stance, although older adults often review less information and
take longer to process information compared to young adults, they
are capable of using more complex, less heuristic-based decision-
making strategies when the environment requires their use (Mata
et al., 2007; Pachur, Mata, & Schooler, 2009), when they are
properly motivated to do so, or when there is sufficient time to
carry out more analytical processing (Kim, Goldstein, Hasher, &
Zacks, 2005; Peters, 2010).

The theoretical perspective that the use of heuristics is enhanced
with age would predict greater endorsement of the hot hand in
older adults. A number of studies (e.g., Mata et al., 2007; Peters,
Hess, Västfjäll & Auman, 2007; Thornton & Dumke, 2005) have
shown that use of heuristics versus more analytical processes
increases with age and that increased reliance on heuristics has
been linked to increased decision bias. Thus, a view that belief in
the hot hand is a manifestation of decision bias implies that the
belief will increase with age. However, under certain conditions,
the increased use of heuristics with age can also be considered
adaptive (e.g., Gigerenzer & Todd, 1999). According to this more
adaptive view, life experience with streaks (i.e., experience with
“clumpy” events or locations of resources in the environment, e.g.,
Scheibehenne et al., 2011; Wilke & Barrett, 2009) can lead to
general expectations about the distribution of events even in those
environments in which these statistics may not apply (e.g., a
sequence of shots in basketball). Thus, it may be that life experi-
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ence can enhance certain access to information that is deemed
relevant, even when the application of this knowledge may not
always be accurate for a specific situation.

While age differences were not examined in the initial Gilovich
et al. (1985) study, they found the hot hand effect even among
people who had a high degree of interest in and experience with
basketball (dedicated fans and collegiate and NBA players), im-
plying that life experience or expertise may actually enhance belief
in the hot hand. In addition, if the belief in the hot hand is a product
of life experience, namely that things in the world often occur in
streaks, then older adults may more likely to endorse such beliefs
because they experienced more of these events (having simply
lived longer than younger adults). Thus, both views—the enhanced
use of heuristics and biases with age and the adaptive use of
heuristics with age—predict increased endorsement on hot hand
beliefs in older adults, relative to younger adults. However, they do
so for different reasons. Specifically, the heuristics and biases view
suggests that to the extent that hot hand belief is a cognitive
shortcut (heuristic) and depends on cognitive resources, its use
could increase with age, whereas the adaptive view suggests that to
the extent that the hot hand belief is a product of experience with
clumpy environments, its use could increase with age. In addition,
the earlier-mentioned comment from Phil Jackson (made at age
65), who is one of the most successful coaches in NBA history
with 11 championships, suggests that some experienced older
adults do in fact endorse the hot hand and that this may be adaptive
under critical circumstances such as choosing who should shoot
the ball in a high-stakes basketball game.

To examine belief in the hot hand across the life span, we tested
a large sample of people (N � 455) who varied in age and degree
of interest in basketball. Participants were first told: In college and
professional basketball games no player makes 100% of their
attempted shots at the basket. Overall, around about half the time
their shots miss when they attempt to score by shooting the ball at
the basket. They were then asked two critical questions: (1) Does
a basketball player have a better chance of making a shot after
having just made the last two or three shots than after having
missed the last two or three shots? and (2) Is it important to pass
the ball to someone who has just made several shots in a row? We
were particularly interested in whether older adults relative to
younger adults would be more, less, or equally likely to believe in
the hot hand phenomenon (based on the previously outlined hy-
potheses), as this might illustrate how lifetime experience contrib-
utes to the use of heuristics in the context of judgment and decision
making. In addition, insight regarding how older adults view
streak-like behavior casts important light on what cognitive pro-
cesses are utilized or impaired in old age and how aging may also
lead to adaptive functioning.

Method

The sample (N � 455) ranged in age from 22 to 90 years old
(Mage � 46.96, SD � 18.03), was 51.75% women, and reported
ethnicity was as follows: 73.03% Caucasian, 23.68% Asian, 2.19%
Latino, and 0.88% African American. The participants were re-
cruited from the Midwest and West Coast and consisted of uni-
versity students and local library patrons. All older participants
reported having at least graduated from high school. With few
exceptions, the older adult participants completed their surveys at

noon or earlier in the day. We excluded any participant who
reported having any major illness or medical condition that might
affect intellectual functioning.

Participants completed a short questionnaire in which they first
read, “In college and professional basketball games no player
makes 100% of their attempted shots at the basket. Overall, around
about half the time their shots miss when they attempt to score by
shooting the ball at the basket.” This section was present so as to
clearly establish that most players only make about half of their
attempted shots in games, based on normative data. Participants
were asked “Does a college/professional basketball player have a
better chance of making a shot after having just made his or her
last two or three shots than he or she does after having missed his
or her last two or three shots?” Participants were also asked, “In
college/professional basketball, is it important to pass the ball to
someone who has just made several (two, three, or four) shots in
a row?” Participants then rated their level of interest in basketball
on a 6-point scale, with 1 � low interest, 6 � high interest (for a
similar procedure, see Burns, 2004).

Results

The main results are presented in Figure 1, in terms of the
proportion of people responding “yes” to the first question, the
chance of making the next shot (or chance), and the second, pass
the ball to this person (or pass), as a function of age. In general,
older adults were more likely to believe in the hot hand, relative to
younger adults. To examine the effects of age, we included gender
and ethnicity as covariates and tested both a linear and quadratic
(curvilinear; age-squared) function. For the chance question, there
was a significant effect of age (�linear

2 � 11.56, p � .0007, and
�quadratic

2 � 12.70, p � .0004). For the pass question, there was
also a significant effect of age (�linear

2 � 7.98, p � .0047, and
�quadratic

2 � 9.03, p � .0027). The correlation between the chance
and pass judgments was .41 (p � .0001).

We asked participants to report their interest in basketball (M �
2.81, SD � 1.58). There was a significant negative correlation
between age and interest (r � �.26, p � .0001). However, after
controlling for gender and ethnicity, there was no significant effect
of age on interest (t � �1.41, p � .158). When interest was
included as a covariate in the previous analyses, the effect of age
on the chance question was significant (�2 � 13.17 p � .0003),
and there was a significant effect of interest (�2 � 8.08, p �
.0045). Similarly, the effect of age on the pass question was
significant (�2 � 10.69, p � .0011), and there was a significant
effect of interest (�2 � 24.70, p � .0001).

General Discussion

Older adults were more likely than younger adults to endorse the
hot hand and believe that a player with a hot hand should shoot the
ball. In fact, adults age 70 and over were almost twice as likely to
believe in the hot hand as adults age 40–49. These results are
consistent with the observation that older adults tend to rely on
heuristic-based processing, as opposed to more analytical or de-
liberative operations (e.g., Peters et al., 2007). Older adults may
also have more exposure and experience with “streak-like” phe-
nomena, and the availability of these events in memory (e.g.,
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Tversky & Kahneman, 1974) may then lead to a greater belief in
the hot hand.

Older adults are also more likely to remember positive infor-
mation (Mather & Carstensen, 2005) and are more sensitive to
gains and less sensitive to losses than younger adults (Samanez-
Larkin et al., 2007). In the present task, memory for streaks may be
considered positive when framed in the context of successful
performance, potentially guiding older adults’ subsequent judg-
ments. Consistent with this notion, Gilovich et al. (1985) suggested
that belief in the hot hand may result from memory biases, in that
streaks are more memorable. The results from the present study
suggest this may be exist, especially in the case of older adults,
who may rely on availability regarding memory for past streaks
and may use this information in an adaptive manner, given lack of
any other information to make judgments regarding future events.
In addition, older adults may be more likely to interpret that a
player who has made several shots has a better chance of scoring,
based on recent performance, and assuming all other things being
equal, it is thus advantageous to pass the ball to this potentially
high-performing player.

Older adults typically show impairments in many complex
laboratory-based reasoning tasks (Salthouse, 2011), as well as
complex decision-making tasks that involve time limits and nu-
merical comparisons (Peters, 2010). However, there are various
instances where older adults display effective judgment, reasoning,
and decision making (McGillivray, Friedman, & Castel, 2011;
Salthouse, 2011; Worthy et al., 2011). The present findings sug-
gest a complex relationship between age-related impairments in
reasoning, decision making, and the use of statistical learning and
laws of independence. Older adults in the present sample, as well
as the highly experienced fans and players tested by Gilovich et al.
(1985), strongly believe in the hot hand, which may represent the
greater reliance on experience-based heuristics, coupled with less
emphasis placed on why events may or may not be independent.

Interestingly, recent research suggests that belief in the hot hand
(and specifically, endorsing the question about passing the ball to

a player who has made several shots in a row) may be adaptive
(e.g., Gigerenzer & Todd, 1999; Scheibehenne et al., 2011), as it
could essentially lead to more scoring, if streaks are predictive of
a player’s shooting percentage (see also Burns, 2004). The adap-
tiveness of this belief may stem from experience, such that older
adults have lived longer and experienced or witnessed more streak-
like behavior and thus use this knowledge to guide judgments
about potentially unpredictable events in the future. The observa-
tion that, in addition to Phil Jackson, many older adults in the
present sample recommend passing the ball to someone who is on
a hot streak supports this view.

In the present study, we assessed belief regarding the hot hand
using a questionnaire that explicitly stated that about half the time
college and professional players’ shots miss when they attempt to
score by shooting the ball at the basket during a game and then
presented information about some streak regarding shooting. It
may be the case that older adults adopt the view that if someone
has made several shots in the past, he or she is in fact a good
shooter, and in the absence of any additional information, this
inference guides judgments regarding this specific player’s ability
to score. This could lead to both adaptive choices based on the
availability of recent information, as well as also possibly biasing
specific judgments relative to arbitrary base rate information.
However, future research is needed to examine this issue in terms
of how aging may influence the use base rate information and also
relief from base-rate neglect.

We qualify our results in that they were obtained using a
cross-sectional design and cannot directly speak to how beliefs in
the hot hand necessarily change with age, at the individual level.
However, the present results do indicate strong age-related differ-
ences between age groups and include data from people across the
life span, as opposed to simply extreme age groups. This compre-
hensive representation of age-groups also allows for the important
examination of both linear and curvilinear relationships between
age and beliefs about the hot hand. The pattern of results hints that
middle-age adults may be slightly less likely to endorse beliefs in

Figure 1. The mean proportion of participants who responded yes to the chance and pass questions, as a
function of age. Error bars represent standard errors of the means.
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the hot hand, relative to young and older adults (see Figure 1). A
quadratic function fits the data slightly better than does a linear
function, consistent with other work on decision making and
cognitive function across the life span (see Agarwal, Driscoll,
Gabaix, & Laibson, 2009; Castel et al., 2011). It is important to
note that neither of the earlier-mentioned theoretical perspec-
tives—the enhanced use of heuristics with age, nor the adaptive
view regarding endorsing the hot hand, would necessarily predict
an inverted U-shaped function, and this pattern suggests that
middle-aged adults may rely on more analytical processing with-
out strong biases based on life experience. Interestingly, however,
it was the middle-age group that showed some marked differences
between the belief in the hot hand and the option of passing the
ball to someone who has made several shots in a row. The
cognitive processes that lead to age-related differences in the belief
about the hot hand may range from the use of statistical knowledge
regarding independence of events to the reliance on more general
heuristics that are more accessible for older adults. There may also
be strong contextual aspects regarding belief in the hot hand, such
that older adults may not be more likely than younger adults to
believe that a coin flip that results in three heads in a row will then
be more likely to yield a heads on the forth flip, but in the context
of basketball, older adults rely on more general heuristics that may,
or may not, be adaptive depending on the situation.

It would also be important to examine further how expertise
(and not simply interest) may interact with age and influence
beliefs in the hot hand and if these beliefs generalize to other
domains or are influenced by the length of the streak in question
(e.g., Carlson & Shu, 2008) or the past record of the player. It
would also be of interest to see if people change their position
based on having to provide justification for their responses (e.g.,
Kim et al., 2005) or when having to actually bet on the presence of
absence of a streak, which may prove important in terms of
learning more about the underlying mechanisms that give rise to
beliefs in the hot hand, as well as for more practical reasons such
as when making decisions that involve evaluating the indepen-
dence of events. Thus, future research is needed to determine if the
effects obtained in the present study are directly the result of age
and the use of adaptive processing as opposed to thinking that
involves base rates about basketball statistics (e.g., Hall, Ariss, &
Todorov, 2007), given that prior research has shown that cognitive
ability is not related to the use of base rate information (e.g.,
Stanovich & West, 2008). It may be that older adults simply
believe that streaks are often present in nature and that this also
applies to basketball. In general, research on how statistical rea-
soning varies across the life span would be very valuable, for
example, to practitioners in fields such as medicine and marketing.
At the individual level, age-related differences in the belief that the
presence of a certain illness or the need to pay a specific bill may
have a high probability of recurring may prove to be adaptive
under situations in which events are not independent or random in
nature and require the analyses of recent occurrences.

In summary, the present study examined belief in the hot hand
in a large sample of adults, to determine whether older adults are
more likely to endorse the hot hand relative to younger adults.
Overall, there was a strong effect of age, suggesting that older
adults rely on heuristics that could arise from life experience and
that there could be an adaptive aspect to expecting events to occur
in streaks, although future research is needed to determine the

precise mechanisms that lead to greater endorsement of the hot
hand in older adults.
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