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Abstract 

Prospective timing - participants were sensitive to durations - was recently discovered. 

Caffeine directly affects estimates on fixed durations of time. Retrospective timing - 

underestimation of timing discovered - controlled group shows greater underestimation 

then caffeine group. Roughly half the participants were required to consume caffeine 

gummies while half did not, participants were unaware of what group they were part of. 

Following the consumption of the gummies, participants took part in a time estimation 

experiment consisting of 40 trials. After trial 20 participants were asked a mind-

wondering question and after trial 40 participants were asked to estimate the entire 

length of the experiment. Time estimation experiment expressed sensitivity to time, 

although caffeine groups mean estimate was longer than the controlled groups. Trends 

indicated that the difference in estimations between the groups increased across all 

fixed durations. The examinations of retrospective timing reflected the underestimation 

of the total duration of the experiment by both groups, controlled groups showing 

greater underestimation. Mind wondering question indicated that participants appeared 

to be less distracted among the caffeine group than the control group. These findings 

indicate that participants who consume caffeine have more accurate estimations and 

appear to be less distracted than the control group. The control group appears to be 

more distracted and makes less actuate estimations. 
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Time perception is known and referred to as the different ways in which we 

understand and utilize time. Time perception occurs on three different levels: conscious, 

nonconscious, and moment (or motor) timing (Boisvert, 2016: 1). According to the 

Scalar Expectancy Theory (SET), time perception is composed of three main 

components, a clock process, memory process, and decision process. The clock 

process measures current elapsing time. Memory process holds on to current time 

estimates as well as the retrieval of remembered time estimates. The decision process 

is responsible for comparing current to remembered time. These processes make up 

the entirety of the Scalar Expectancy Theory (H. Eisler & A. Eisler, n.d: 1-2). 

Time perception is something that plays a huge role in our daily lives regardless 

if we realize it or not. Almost everything we do uses some kind of time perception in 

order to complete that task. Time perception is extremely important to the human body 

as it shapes life and behaviour by acting as an internal pacemaker. We use time 

perception in our speech, thoughts, and actions, an example would be telling someone 

about your plans tomorrow or thinking about the last time you made a coffee. You may 

then estimate the actual amount of time that has elapsed since then, using your internal 

clock. 

Humans perceive time duration as “derived indirectly via certain physiological 

and cognitive processes, and as a result, our sense of time is inaccurate and easily 

biased (D. Zakay, 2012:1-2). This phenomenon may cause inconsistent inaccurate 

timing among humans. These types of timings include retrospective timing and 

prospective timing. Retrospective timing is a type of timing that you did not initially know 

about. You may decide to estimate how long it took you to finish writing a paper or 
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eating lunch after the fact without deciding to do so in the first place. Prospective timing 

is a type of timing that you were aware of from the beginning of any such situation. For 

example, you only have a 30minute lunch break, and you forgot your watch. You are 

consciously aware of the fact that you need to stay aware of how much time has passed 

by, from the start of your lunch. 

 The purpose of this experiment is to study how caffeine effects time perception 

among a group of individuals. It is perceived that individuals who consume caffeine may 

have an altered sense of time compared to individuals who have not consumed any. 

The rationale for this experiment is to attempt to narrow in on if or if not, caffeine is in 

fact, altering time perception. Based on research, caffeine is already known to enhance 

endurance and performance both mentally and physically. Primarily, caffeine will block 

sites of action for the primarily inhibitory substance adenosine that is present throughout 

the body. The adenosine is responsible for slowing the heart rate and general nervous 

systems inhibitions (Sports Medicine, 1999: 2). Overall, caffeine is a direct substance 

already know for affecting the human body and its motor systems. It was hypothesized 

that the effects of caffeine on time perception based on previous research would cause 

participants to underestimate the amount of time that has elapsed. Also, the effect 

would directly distort the participant's ability to accurately estimate long periods of time 

and their overall attention levels. 

   Caffeine affects the brain on numerous levels starting with working its way 

through your bloodstream where it starts to compete and combine with adenosine 

receptors (A. Domanico, 2014). Due to the fact that caffeine is not adenosine and the 

adenosine can no longer combine with your brain, the feeling of being tired is no longer 
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felt. Of course, over time you will build up a tolerance to the caffeine and it will in term 

require more caffeine to push back the adenosine. Followed by withdrawal symptoms 

and fatigue if you miss your dose of caffeine or try to quit. Caffeine also stimulates 

adrenalin in the body, increasing your heart rate followed by increased dopamine levels 

make you happier. Caffeine on this level can be related to cocaine but on a different 

degree of level. It takes around 45 minutes for your brain to effectively process caffeine 

and lasts for around 4-6 hours depending on the person's size and tolerance (A. 

Domanico, 2014). 

Methods 

Participants and Apparatus 

 The experiment started with a total of 17 participants. The idea of the experiment 

was to study the effects of caffeine on time perception. This was a college experiment 

being conducted at Fanshawe college. Participants in the experiment were split into two 

groups. All participants did not consume any caffeine that day after 6 am to ensure no 

one had caffeine in their body at the start of the experiment. One group was given 

caffeinated gummies while the other group was given gummies which did not contain 

any caffeine. The gummies that contained caffeine, contained 64mgs of caffeine and 

besides for that, there were no differences between the candies. The participants were 

not told what kind of gummies they would be given and were sitting freely in a 

classroom. The exact name of the caffeinated gummies is “Honey Stinger Energy 

Chews” and the none caffeinated gummies are called “Honey Stinger Organic Chews”. 

Participants were given a pre-experiment survey in order to determine how much 

caffeine they consume on a daily basis, along with smoking habits and age. This 
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allowed for groups to be split up evenly based on these details. Groups were also split 

up based on gender, ensuring that each side had an even number of females and 

males or as close as you can make it. Participants who received caffeine were between 

the ages of 21-30 and on average consumed 190.87mgs of caffeine daily. Controlled 

participants were also between 21-30 and on average consume 184.29mgs of caffeine 

daily. The only difference between controlled participants and caffeine was the fact that 

one group had caffeine and the other did not. This experiment used gummies, a 

projector, pen/paper, and a classroom. 

Procedure 

 The experiment was conducted between 12 and 2 pm. Participants entered the 

classroom and took a seat wherever they wanted. Each student was then given a bag of 

candy that contained caffeinated gummies or none caffeinated gummies, they were 

unaware of what bag they received. At this point, students had a total of 5 minutes to 

eat the candy. After the candy was consumed, a 45-minute video was played as a 

distraction while the caffeine started to take effect in some of the participants. After the 

video was finished the experiment started a few minutes later. The proctor handed out 

sheets of paper with numbers 1 to 40. At this point, the projector is turned on displaying 

a green warning stimulus and a multisyllabic phrase consisted of 7 syllables. When the 

green warning stimulus would be replaced with a yellow warning indicating the 

experiment has started. Participants would estimate how long the yellow stimulus was 

displayed on the screen while at the same time speaking the phrase out loud in order to 

prevent counting in your head. When the yellow stimulus vanished students would stop 

repeating the phrase and immediately write on the page given to them how long they 
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estimated the yellow stimulus was on the screen. Individuals would write the estimated 

number beside the corresponding trial number going up to 40. There were 2 seconds 

between each trial, each trial was always one of four different lengths of time. Each trial 

was 3,13,23, or 33 seconds and each of these numbers was used 5 times in different 

orders in the first part of the experiment and repeated again after trial 20. After trial 20, 

participants were asked to write down a number between 1 and 5. One indicated that 

the participants were not distracted at all while five meant they were very distracted for 

the duration of the experiment that has been conducted so far. 1 indicated not at all 

distracted, 2 a little distracted, 3 somewhat distracted, 4 very distracted, and 5 

extremely distracted. The experiment continued as it was up to trial 40. After completing 

the final number, students were as to estimate how much time as elapsed between trial 

1 and right now. At this point, the experiment was finished.   

Results 

The composition of participants in terms of the caffeine group consisted of 9 

members, 4 of whom were female and 5 were male. Their average age was between 

21-30 years old and consumed on average 190.87mg of caffeine daily. The control 

group consisted of 8 members whom 4 were female and 4 were male. Their average 

age was 21-30 years of age and consumed on average 184.29 mg of caffeine daily.  

Prospective Estimations 

 Participants were sensitive to duration (both groups mean estimates increased 

as fixed durations increased). Participants were aware of the different durations of time 

that were being presented, 3,13,23 and 33 seconds. Estimations increased or 
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decreased depending on the duration of each specific trial. Figure 1 in the appendix 

indicates the duration estimates of the caffeine and control group. 

The caffeine group’s mean estimates were longer than those of the control 

group. The caffeine group had more accurate estimations compared to the control 

group. See Figure 1 in the appendix for a direct comparison. 

There was a trend where the difference in estimations between the groups 

increased across fixed durations. The estimations for the 3-second trials were much 

closers for both the control and the caffeine group. As the trial durations increased, the 

estimates between both groups grew further and further apart up to 33 seconds. As 

seen in Figure 1 in the appendix. 

 

Retrospective Estimations 

 Both groups underestimated the total duration of the experiment. When asked to 

estimate the lengths of the entire experiment when everything was completed, trial 1-40, 

both groups estimates were less than the actual length. See Figure 2 in the appendix for 

estimates between both control and caffeine group. The actual total for the experiment 

being 26 minutes. 

 Control group showed greater underestimation than the caffeine group. The 

control group underestimated significantly less than the caffeine group when asked the 

total length of the experiment. See figure 2 in the appendix. 

 When asked a mind-wandering question immediately after trial 20, participants 

appeared to be less reported distracted among caffeine group than the control group. 

Participants were asked to mark between 1 and 5 for how distracted they are. The 
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mean results for 1 and 2 were combined and mean results 4 and 5 were combined 

leaving 3 as is. See Figure 3 for break down on mind-wandering results.  

Discussion 

 The prospective timing part of the experiment presented numerous findings starting with 

the fact that participants all seemed to be sensitive to durations regardless of the group they 

were part of. The caffeine group did, in fact, show longer estimates compared to the control 

group. The difference in estimates also grew bigger between durations when comparing both 

groups. The Retrospective timing showed both groups underestimated the total duration of the 

experiment but the control group showed the greatest underestimation. 

 The results of this experiment point to the fact that caffeine seems to have a direct effect 

on time perceptions in relations to time estimations and distraction level. Participants 

prospective timing when subjected to caffeine, and how they estimate longer times can be 

related to how caffeine effects the human body. Caffeine causes the person to be more alert 

and aware of what is happening around them, potentially making them feel more impatient 

between trials, causing them to believe more time has in fact passed by. While the control group 

had no caffeine in their system, leaving them less alert and therefore paid less attention to 

detail. This may have in fact caused them to believe a lesser duration of time has elapsed. 

When someone is less alert and pays less attention to the details around them, they take in less 

information with their brain. Fewer memories are created and therefore nothing to look back on. 

With fewer memories to look back on and make comparisons, this can make time feel like it 

goes by faster than normal. Studies show that this type of phenomenon is quite normal among 

people who are less attention and detail oriented (S. Taylor, 2011).  

Participants retrospective timing showed that the control group underestimated the total duration 

of the experiment more than the caffeine group. This can once again be related to how the 

control group did not consume caffeine and therefore was less engaged in everything that was 
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happening. There may have been less mind distraction among the caffeine group as shown in 

Figure 3 in the appendix. This would directly relate to the earlier discussion on how the caffeine 

group had been more alert than the control group throughout the entire experiment. 

We can account for these results because the experiment was conducted with 

conditions that were almost 100% equal between both the control and the caffeine group. The 

only difference between them was a slight difference in daily average caffeine intake, 1 

additional member in the caffeine group and of course one group consumed caffeine while the 

other did not. There was no bias and no side had any strong differences that could sway the 

results.  

Some factors other than caffeine that could potentially explain some of the results is the 

fact that almost all participants are used to consuming caffeine on a daily basis. The caffeine 

group received their dose of caffeine bringing them to their normal levels they are used to. While 

the control group who is also used to receiving caffeine did not. Withdrawal among the control 

group may have caused them to be more distracted than normal and even less alert. If the 

experiment was conducted with participants who have never consumed caffeine before in their 

lives and therefore not currently dependent on it, this may have brought up better results. 

Overall, caffeine is a stimulus that directly affects the brain causing the consumer's mind 

to become more alert and potentially absorb more information than normal. This effect causes 

the brain to remember more events and creates more memories form a situation. Lastly, 

causing the consumers to perceive, previously elapsed times as longer then it was, compared to 

someone who did not consume caffeine. 
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Appendix 

 

Figure 1. 

 

Figure 1. This chart shows the estimations among the control and the caffeine group in 

seconds. Caffeine group shows longer estimations over the control group. The distance 

apart from each other increases as duration time increases. Sensitivity to duration is 

shown. 

 

Figure 2. 

 

Figure 2. This chart displays the total estimations of the entire experiment among both 

the control and the caffeine group. Caffeine group has longer estimations then the 

control group. 
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Figure 3. 

Mind-
Wandering Caffeine Control 

Not at all/A 
little Distracted 

4 1 

Somewhat 
Distracted 

3 5 

Very/Extremely 
Distracted 

2 2 

 

Figure 3. Written responses from all participants when asked a mind-wondering 

question. Option 1 and 2 were combined, option 3 was left as is, and option 4 and 5 

were combined. This chart displays how distracted the caffeine group and control group 

were from trail 1 to 40 of the experiment. 
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