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Introduction: 

Unless your mind is completely concentrated on what you are reading right now, you are 

probably mind-wandering. For humans, it is sometimes a challenge to keep the mind on 

the task at-hand. We start to worry about our next task or the previous one. Mind-

wandering, or daydreaming, takes place when a person’s mind has shifted from 

completing the task at hand to unrelated thought. The problem with this is that mind-

wandering competes for working-memory resources and therefore decreases a person’s 

ability to perform a task correctly. (Smallwood et al, 2006) For this reason, it is simple 

enough to see why society has condemned daydreamers for being so easily distracted. 

However, what have been overlooked for centuries are the possible advantages of 

daydreaming. Studies have found that increased creativity and improved problem solving 

skills are just two important results of mind-wandering (Smallwood & Schooler, 2006). 

The study of daydreaming has become increasingly popular in recent decades as 

researchers begin to understand the brain and it’s propensity to shift off-task and into the 

imagination. 

 

Smallwood and Schooler (2006) reviewed the hypothesis that mind-wandering can be 

integrated into executive models of attention and noted that errors in a Sustained 

Attention to Response Task (SART) are reliable as behavioral examples of the failure in 

controlled processing. Therefore, errors on the SART can reflect a shift from task-related-

thought to task-unrelated-thought or task-related-interferences (such as worrying about 

whether or not the task will get completed as opposed to continuing to complete it).  As 

reflected in a study conducted by Manly et. al.,  the SART is an accurate test of slips in 
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attention with normal populations as well as reliable and rather resistant to practice 

effects (2002). 

 

Smallwood and Schooler also noted that probe-caught mind-wandering tests are adequate 

in recording frequency of mind-wandering during a task. Probe-caught tasks also assess 

the content of daydreams in relation to factors such as temporal focus (2006). In terms of 

daydream content, Smallwood, Nind, and O’Connor found that most adults’ daydreams 

are prospective, or future-related, rather than retrospective, or past-related (2009). 

Negative moods and depression have also been tied to greater frequencies of 

retrospective thought as people are prone to mull over their past and imagine other 

outcomes of failures and other negative experiences, thus worsening their feelings 

towards such events (Smallwood & O’Connor, 2011).  

 

In a study conducted by Manly et. al., results implied that the most mind-wandering takes 

place when accuracy is found to be lowest (2002). Manly et. al. examined the times of 

day at which a person is most productive in terms of his/her stream of consciousness. 

This is important to look at because of the cost that daydreaming has on a person’s ability 

to focus on his/her work. Since so many psychological and physiological processes and 

patterns differ between adolescents and adults, a difference may also exist between the 

daydreaming patterns of the two groups. By determining if there is a pattern in 

daydreaming throughout the day and whether or not this pattern differs between 

adolescents and adults, we may better understand the conditions and times at which 
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people focus best. Knowing such information may be beneficial in scheduling activities 

such as school hours and different classes (i.e. math versus art). 

 

The probe-caught and SART tests where both be used in this study to examine 

daydreaming frequency and content. It was hypothesized that while adults would 

daydream least often in the early morning, adolescents would daydream least often later 

in the morning. It was also hypothesized that the two age groups would have similar 

trends when it came to the temporal focus of their thoughts, with the most future-related 

mind-wandering in the afternoon and most past-related thought in the morning.   

 

 Statement of Purpose: 

There has been no research done to compare the daydreaming habits of adolescents and 

adults. Knowledge of the content of the daydreams of the two age groups would be a 

beneficial in the understanding of other psychological differences.  

 

 

 

 

 

 

 

 

 



Seag                                                                                                                                                 5 
 

Materials and Methods: 

To study the effects of time of day on mind-wandering frequency, the differentiation of 

daydreaming in the early morning, mid-day, and afternoon was assessed. Both 

adolescents and adults were tested in order to examine any differences that may appear 

between the two age groups and their mind wandering habits.  

 

Participants: 

Twelve adults and twelve adolescents took part in this study. Of the adolescents, six were 

male and six were female, and their ages ranged from 13 to 17 years old. Of the adult 

group, six were male and six were female, and their ages ranged from 32 to 55 years. The 

subjects were faculty and students from a suburban high school in the Northeast and were 

volunteers.  

 

Procedure: 

Testing spanned the course of one day of school (from 7:30a.m. to 2:30p.m.). Each 

subject was tested three times throughout the school day; once in the early morning 

(7:30a.m.), once mid-morning (10:30a.m.), and once in the afternoon (2:00p.m.). Once 

the data was collected, statistical analysis was performed using an independent groups, 

two-tailed t-test. 

 

Computerized Tests 

At each session, subjects completed two separate computerized tasks. The first, the 

SART, was used to measure daydreaming frequency. The SART task lasted 
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approximately eight minutes and required participants to respond to regular repetitive 

prompts in the form of the letter “O”. When the letter “Q” appeared, participants were 

told not to respond, as this was the no-go target. If a subject responded to the no-go 

target, an error was recorded. As explained by Smallwood & Schooler (2006), such errors 

on repetitive tasks demonstrate an episode of off-task thought. 

 

The probe-caught task was a little more complicated and required slightly more active 

thought. This task lasted around 10 minutes. As the digits 1-9 were flashed on the screen, 

subjects were required to respond to odd digits with a left click and even numbers with a 

right click. Later in the task, subjects had to respond to a “?” based on the number that 

immediately preceded it in the same way. Periodically, the task would pause and 

questions would appear on the screen. These questions would first address whether or 

not, at that exact moment, the subject’s thoughts had been on task, or off. The following 

questions pertained to the subject’s thoughts throughout the task. Subjects were asked 

how often they experienced mind-wandering and whether or not their thoughts reflected 

things from the past, present, or future.
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Results: 

Due to a glitch in the computer software used to test subjects, the data from four of the 

adults was lost. Therefore, only the remaining data from eight adults’ was analyzed and 

taken into account as results. 

 

As is illustrated in Fig. 1, the adult group’s accuracy diminished on both tasks as the day 

went on. The fewest errors on the SART were made in the early morning [M=2.62, 

(SE=1.10)], went up for the mid-morning session [M=3.13, (1.08)], and continued to 

increase into the afternoon session [M=4.75, (1.60)]. However, a test for significance 

found a p-value of .2924, proving the change to be statistically insignificant. Fig.1 also 

shows that, for the adolescent group, the number of SART errors increased from the early 

morning [M=3.92, (.99)] to mid-morning (M=5.67, (1.19)]. However, the number of 

errors then decreased for the afternoon [M=4.5, (1.580].  
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Fig. 1: SART performance (error bars=standard error). 

 

Accuracy for the adults on the probe-caught task showed a decrease in accuracy with the 

greatest accuracy in the early morning session [M=.971, (.012)], decreasing for the mid-

morning session [M=.926, (.047)], and again decreasing at the afternoon session 

[M=.877, (.084)] (refer to Fig. 2) . Due to a p-value of .3250, this trend was also found to 

be statistically insignificant. The accuracy of the adolescents decreased only slightly from 

early morning (M=.724 (.100)] to mid-morning [M=.722 (.112)] and then again, to 

afternoon [M=.684, (.111)]. 

 

 

Fig. 2: Probe-caught Task accuracy (error bars=standard error)

 

The adult group saw a decrease in future-based mind-wandering from early morning 

[M=6.25, (1.87)] to the afternoon [M=2.5, (1.67)] (refer to Fig. 3).  There was also an 
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increase in off-task thoughts that revolved around the present, or here-and-now from the 

early morning [M=5.63, (1.67)] to afternoon [M=10.75, (2.68)]. Past thought frequency 

was extremely rare for the adults, averaging out to 0 in the mid-morning and afternoon.  

 

 

Fig. 3: Adult mind-wandering temporal focus during probe-caught task (error 

bars=standard error). 

 

Trends were less distinct in the data for the younger group’s temporal focus data (refer to 

Fig. 4). However, slight trends can be seen in an increase in prospective daydreaming 

from the early morning session [M=2, (.65)] to the afternoon [M=3.25, (1.41)]. 

Daydreaming about things within the present (here-and-now) decreased from the early 

morning [M=7.08, (2.17)] to the afternoon [M=5.67, (1.74)] as did prospective thought, 
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which went from a mean frequency of 2.25 (SE=1.05) to 1.67 (.81). None of these trends 

were shown to be statistically significant. 

 

 

 

 

Fig. 4: Youth mind-wandering temporal focus during probe-caught task (error 

bars=standard error). 

 

Significance was also tested for the relationship between average future, or prospective, 

thought frequency over the entire day vs. adult past thought frequency over the entire day 

(refer to Fig. 3). Average adult prospective frequency data from over all three sessions 

[M=3.96, (1.50)] was higher than that of the frequency of past related, or retrospective, 

thought [M=.17, (.13)]. The p-value for this relationship was .0159, indicating statistical 
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significance. Average frequency of youth prospective thought data from over all three 

sessions [M=2.78, (1.08)] was also higher than that of retrospective thought [M=1.89, 

(.81)]. However, a p-value of .5103 showed that this was statistically insignificant.  

 

While a difference between the age group’s daydreaming frequencies is observable, with 

the mind-wandering frequency of the youth [M=2.18, (.09)] higher than that of the adults 

[M=1.89, (.08)] the p-value of .3520 indicates that the difference is not statistically 

significant. 

 

Table 1, below, summarizes all within-age-group comparisons, along with results of two-

tailed t-tests and p-values. “Average change” refers to the increase (indicated by +) or 

decrease (indicated by -) from the earlier of the two testing sessions compared to the 

later. 

 

Table 2, below, summarizes all between group comparisons, along with results of two-

tailed t-tests and p-values. “Average difference” refers to the absolute value of the 

difference between the two pieces of data being compared.
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  Adult   Adolescent      
 Early 

AM 
Mid- AM PM Early 

AM 
Mid-AM PM Average 

Change 
T-value P-value Significant? 

Future 
Temporal 
Focus 

   x x  +1.08 .8801 .3883 Not 
significant 

Future 
Temporal 
Focus 

    x x +.17 .5161 .6109 Not 
significant 

Future 
Temporal 
Focus 

   x  x +1.25 .2999 .7671 Not 
significant 

Future 
Temporal 
Focus 

x  x    -3.75 1.094 .2924 Not 
significant 

SART 
errors 

x  x    +2.54 1.094 .2924 Not 
significant 

SART 
errors 

   x  x +.58 .3016 .7658 Not 
significant 

Probe-
caught 
accuracy 

x  x    +.09 1.02 .3250 Not 
significant 

 
Table 1: Above are the results of significance tests that compared data within age groups. The data compared is indicated with 
an “X”. The column labeled “average change” refers to the average increase or decrease from the data in the earlier session to 
the data in the later session. A positive indicates increase while negative numbers indicate decrease. 
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  Adult   Adolescent      
 Early 

AM 
Mid- AM PM Early 

AM 
Mid-AM PM Average 

Difference 
T-value P-value  

Future 
Temporal 
Focus 

x   x   4.25 2.148 .0456 Significant 
(p<.05) 

Future 
Temporal 
Focus 

  x   x .75 .3428 .7357 Not 
significant 

Mind-
wandering 

x    x   .31 1.069 .9161 Not 
significant 

Here-and-
Now 
Temporal 
Focus 

 x   x  4.38 1.796 .0893 Not quite 
significant 

Here-and-
Now 
Temporal 
Focus 

  x   x 5.08 1.83 .0839 Not quite 
significant 

Probe-
caught 
Accuracy 

x   x   .247 2.435 .0255 Significant 
(p<.05) 

Probe-
caught 
Accuracy 

  x   x .194 1.395 .1800 Not 
significant 

Table 2: Significance tests, in the form of two-tailed t-tests, were run on various groups of data. Above are the results of 
significance tests that were done on comparing data between age groups. The data compared is indicated with an “X”. The 
column labeled “average difference” refers to the absolute value of the difference between the two pieces of data being 
compared. 
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Discussion/Conclusion: 

 

This study set out to examine the effects of time of day on the daydreaming frequencies 

of two age groups—adolescents and middle aged adults—as well as any differences 

between the daydreaming habits of the two groups in terms of cost, or performance, and 

content, in this case temporal focus. 

 

Although major trends were obvious, the calculated p-values of many of them indicate 

statistical insignificance. This can most likely be attributed to small sample sizes. Both 

software malfunctioning in the adult group and difficulty recruiting participants affected 

the size of the samples. Because of the requirement to test at three specific times 

throughout the course of one school day, many teachers and subjects in the high school 

were unable to volunteer due to scheduling conflicts and classes. The availability of both 

subjects and the testing room contributed to the low sample size. 

 

Despite this, there were a few points whose p-values indicated statistical significance. 

Adults reported retrospective daydreaming during the probe-caught task only .67 times 

on average, whereas they reported prospective daydreaming 3.96 times on average. P-

value results showing higher prospective daydreaming than retrospective daydreaming 

over the course of the day are in accordance with previous research, that found that 

people tend to daydream about things in the future rather than the past (Smallwood, Nind, 

& O’Connor, 2009). 
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Another result that was found to be statistically significant (p<.05) is that that, over the 

course of the day, adults daydream less frequently than do adolescents. Adults found their 

minds wandering 1.89 times throughout the probe-caught task where as adolescents 

found themselves daydreaming 2.18 times on average. This finding supports the idea that 

attention span and age have a positive correlation. 

 

Other trends that are observable include: 

1. Increase in prospective mind-wandering and decrease in retrospective mind-

wandering throughout the day in the adult group. 

2. Decrease in both prospective and retrospective mind-wandering throughout 

the day in the adolescent group. 

3. Increase in errors made during the SART throughout the day in the adult 

group as well as a decrease in accuracy on the probe-caught task. 

4. Decrease in accuracy on the probe-caught task in the adolescent group. 

 

While these trends are not statistically significant, they provide us with a glimpse at what 

may be true. Further research with a larger sample size is recommended to validate the 

results of this study. It is also advised that computers be advanced in order to dependably 

support the needed software and that subjects are tested for a total of three days each, 

rather than two, in order to weed out the effects of potential factors such as a particularly 

restless sleep. 
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 This study’s findings are valuable in terms of getting a first glance at the differences in 

daydream content between adolescents and adults as well as the differences of the 

daydreaming frequencies throughout the day. However, further research on a larger scale 

is advised. 
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