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Abstract 

International Journal of Exercise Science 18(2): 147-157, 2025. 
https://doi.org/10.70252/SIOU8054 Participating in regular physical activity has been shown to increases 
one’s quality of life. Individuals may choose not to participate in regular physical activity because of a perceived 
lack of time and enjoyment. With the potential of these barriers to decrease exercise adherence, the purpose of this 
study was to compare perceived exercise duration and enjoyment between a virtually interactive stationary bike 
and a clamped workload on a standard non-interactive stationary bike. Thirteen active participants completed a 
VO2 peak test and four counterbalanced trials (two 20-min, two 40-min) with one trial at each duration on the 
interactive ExpressoTM bike (EXP) and a workload matched trial on a Velotron (VEL). Metabolic data (VO2), rating 
of perceived exertion (RPE) and heart rate (HR) was recorded every 5 minutes throughout the trial. Perceived 
duration and exercise enjoyment (measured by the PACES questionnaire) was assessed 15-minutes after the trial 
concluded. No significant differences were found for perceived duration (min) between EXP and VEL trials at both 
short and long duration. For the long duration ExpressoTM (LDE) trial, RPE-overall (RPE-O) was significantly lower 
at the 25-, 35-, and 40-min mark and RPE-legs (RPE-L) was significantly lower at the 25 min mark compared to the 
long duration Velotron (LDV) trial. Exercise enjoyment was significantly higher on both EXP trials (vs. VEL). 
Despite matched intensities, participants perceived the LDE trial more enjoyable and easier (based on RPE) at 
timepoints beyond 25-min. Virtually interactive cycling could lead to longer exercise durations and/or greater 
intensities vs. traditional cycling. 

Keywords: ExpressoTM bike, cycling exercise, scalar expectancy theory, time perception

Introduction 

Participating in regular physical activity (PA) reduces disease risk and improves quality of life.1,2 
Specifically, regular PA has been shown to decrease the risk of developing cardiovascular 
disease, obesity, and type II diabetes.3 Despite these well-established benefits, only 50.9% of 
American adults meet the American College of Sports Medicine’s aerobic activity 
recommendation.4  This lack of PA could be due to common barriers such as: perceived lack of 
time, social support, knowledge, motivation5-7 and specifically enjoyment of the activity.8 Low 
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levels of enjoyment have been identified as a PA deterrent,9 while high levels of enjoyment have 
been linked to 3.4 times greater participation in PA.6 A potential way to improve exercise 
enjoyment is through the use of virtual integrated exercise.  

Virtual training, which is a modality that can provide an immersive and interactive experience10 
was reported among the top six fitness trends in 2021.11 Benefits of this exercise modality could 
include decreased cost, flexible exercise location, and convenience of time.2 Specifically, indoor 
virtual cycling modalities such as the ExpressoTM (EXP) bike can allow individuals to exercise at 
a very light-to-vigorous intensity while being immersed in a virtual experience.12 This 
immersive experience provided by these modalities stem from the integration of auditory 
and/or visual components that allows participants to interact with the virtual environment. 
Specifically, the EXP bike provides virtual integration by allowing participants to steer an 
avatar, and shift gears while completing a virtual landscape course. With a unique feature of 
this bike being a magnetic resistance component that allows a simulated natural cycling feel as 
the bike’s resistance adjust based on the terrain of the selected course.   

Monedero et al showed exercise enjoyment increased by 21.4%, with significantly higher energy 
expenditure (505.8 ± 75.2 vs 487.4 ±81.2 j/kg/min-1) for a 30-min interactive cycling trial vs. a 
30-min conventional cycling trial at 55% of peak power output which the authors attributed to 
increased arousal from the interactive cycling session.13  Similarly, Warburton et al suggest an 
interactive video game cycling session elicited a 34% increase in VO2 when cycling at 25% of 
max power output and an 18% increase when cycling at 50% of maximal power output 
compared to an intensity matched traditional cycling trial.12 In conjunction with the findings 
previously mentioned, Roure et al suggest when participating in a cycling exergame (vs. 
traditional cycling), cadence was greater by 19.7 rpms and percent of VO2max achieved was 15.3% 
higher.14 These findings suggest that interactive cycling not only has the potential to yield higher 
exercise intensity selection than traditional cycling, but also may magnify enjoyment,13,15 
potentially increasing exercise adherence.   

In addition to research suggesting higher intensity selection and enjoyment levels, virtual 
interactive cycling may result in lower rating of perceived exertion (RPE) at a given intensity 
compared to a traditional cycling session.12,15 Research suggests that when participating in 
interactive cycling, RPE measures were similar when compared to traditional cycling despite 
participants exercising at a significantly higher intensity.12 Similarly, Zeng et al  suggest that 
when exercising at a similar workload, RPE was significantly lower when participating in virtual 
reality vs. traditional cycling.15 It is suggested that perceptual measures such as RPE may be 
altered by external events.16 With these added virtual components potentially acting as a 
distractive mechanism, participants may be motivated to cycle for a longer duration or increase 
intensity to maintain a prescribed RPE17 as their attention may be diverted away from internal 
cues of fatigue to the immersive components of the activity. Karageorhis et al offers an 
explanation to this phenomenon by suggesting that when participants are immersed in an 
auditory or virtual component, they reach a “flow” state where they lose sense of self and 
become more engaged with the task.18 Additionally, the enjoyment of completing a video 
integrated session could possibly impact one’s perception of time spent exercising. That is, time 
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spent exercising could be perceived as shorter due to elevated enjoyment of the activity.  This, 
however, is not well-understood. 

Despite virtual exercise being well established, to our knowledge there is no literature on 
perceived duration and exercise enjoyment between video integrated cycling vs. traditional 
cycling. Interactive exercise may distract exercisers from internal cues of fatigue resulting in 
greater enjoyment, potentially altering perceived exercise duration and RPE. Therefore, the 
purpose of this study was to compare perceived exercise duration, RPE, and ratings of exercise 
enjoyment between video integrated cycling vs. a matched intensity on a standard stationary 
bike. It was hypothesized that individuals would perceive the duration of the video integrated 
bike as shorter, less exhaustive, and exercise enjoyment levels would be higher in comparison 
to the matched intensity. 

Methods 

Participants 

Thirteen physically active4 individuals between the ages of 18 and 25 volunteered for the current 
study (Table 1). With limited data on interactive cycling and its impact on perceived duration, 
no a priori power analysis was conducted. The researchers elected to pilot with 13 participants 
which has often been a utilized sample size within exercise science literature. All procedures 
were carried out fully in accordance to the ethical standards of the International Journal of 
Exercise Science,19 and were approved by the university institutional review board. 
Furthermore, each participant signed a written informed consent and completed the PAR-Q+20 
prior to data collection. Individuals identified as greater than minimal risk per the PAR-Q+ were 
excluded from the study. Participants reported to the lab well-rested (no strenuous exercise ≥ 24 
hr prior), well-hydrated, and instructed to avoid caffeine for a minimum of 24 hours prior to 
each session. A digital scale (BWB-800, Tanita Co., Alinton Heights, IL, US) was used to record 
body mass (kg) and a stadiometer was used to assess height (cm). Body composition was 
estimated using skinfold measurements21 at three sites (males: chest, abdomen, thigh; females: 
triceps, suprailiac, thigh) with skin fold calipers (Lange, Cambridge, MD, USA). 

Table 1. Descriptive characteristics for participants (n = 13).  
Variable Females (n = 8) Males (n = 5) Total (n = 13) 
Age (yr) 20.3 ± 1.2   20.4 ± 0.9  20.3 ± 1.0 
Height (cm) 163.0 ± 11.6 174.5 ± 7.0  167.4 ± 12.0 
Mass (kg)   74.0 ± 17.5     81.8 ± 13.8   76.9 ± 16.1 
Body Fat (%) 30.1 ± 7.4   11.3 ± 5.7   22.9 ± 11.6 
VO2 Peak (ml/kg/ min-1)   34.5 ± 10.3   36.5 ± 5.2 35.3 ± 8.5 
Values are means and standard deviations 

Following anthropometric measurements, participants completed a graded cycling test to 
volitional exhaustion on a Monark cycle ergometer (Ergomedic 894 E, Monark, Vansbro, 
Sweden) to determine VO2peak. Participants pedaled at 60 rpm with zero resistance for the first 
three minutes. At minute three, the resistance increased to 1 kp for two minutes. After the initial 
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increase in intensity, resistance increased by 1 kp for males and 0.5 kp for females every two 
minutes until volitional exhaustion. The digital display was in participants’ view throughout 
the entire test for viewing of cadence. Metabolic data were recorded using a VacuMed Vista 
Mini CPX (VacuMed, Ventura, CA, US) and TurboFit integrated software (version 5.14.3). The 
metabolic system was calibrated according to manufacturer’s recommendations prior to each 
session using a gas of known concentration and a 3L syringe (Hans Rudolph, Kansas City, MO, 
US). Heart rate responses (HR) (b/min) were assessed using a Polar monitor chest strap (T31 
Transmitter, Polar Electro, Kempele, Finland). The 0-10 OMNI pictorial cycle RPE scale22 was in 
view of participants throughout the trial. VO2, HR, and acute RPE overall (RPE-O), RPE 
breathing (RPE-B), and RPE legs (RPE-L) measures were recorded in the last 10 seconds of each 
minute.  Metabolic data were set for an average of 20-sec with an update every 10-sec. Upon 
completion of the peak test, participants were familiarized with the Velotron (VEL; Velotron, 
Racer Mate, Seattle, WA, US) and EXP (ExpressoTM GO-u, Interactive Fitness, Santa Clara, CA, 
US) bicycles to determine appropriate seat and handlebar heights for upcoming trials. 

Protocol 

Participants reported to the lab on four separate occasion all within 14 days of the peak test, to 
perform either a short duration (20 min) or long duration (40 min) interactive cycling trial on 
the EXP, or a time and intensity matched cycling trial on the VEL for each duration. Trials were 
conducted in a randomized, counterbalanced order, ensuring that the EXP trial of each duration 
(short or long) was completed prior to the equivalent duration of the VEL trial, as the intensity 
of the EXP trial was used to calculate workload for the VEL trials. During the EXP trials, 
participants were provided a virtual cycling environment by having participants steer an avatar 
through a moderate difficultly pre-selected virtual course (Quicksilver) while allowing them to 
adjust the resistance by shifting gears which were located on the bike’s movable handlebars. 
Participants were instructed to adjust the resistance to maintain an intensity reflecting an RPE 
of 6 throughout the trial. The short duration Velotron (SDV) was matched to the short duration 
EXP (SDE), and the long duration Velotron (LDV) was matched to the long duration EXP (LDE) 
trials. Metabolic data (VO2 & HR), RPE-O, RPE-B, and RPE-L were measured every five min 
using the same OMNI cycling RPE scale used in the VO2Peak trial. Cycling duration was blinded 
throughout each trial to avoid biased estimations of perceived duration. Cycling wattage for the 
VEL trials were calculated using ACSM’s metabolic equations and metabolic data collected 
during the EXP trial to ensure an equal workload between exercise session.4 

Following each trial, participants completed 15-min seated recovery before estimating perceived 
duration and session RPE (SRPE), using the Omni RPE scale.  Additionally, participants 
completed a Physical Activity Enjoyment Scale questionnaire (PACES) to assess enjoyment of 
each session.23 This questionnaire consisted of 18 statements on a 1 - 7-point Likert scale (i.e., I 
enjoy it – I hate it). For analysis purposes, seven statements were transposed so that all lower 
numbers reflected higher levels of enjoyment while all higher numbers reflected lower levels of 
enjoyment.  Following the final trial, participants reported which bike (EXP or Velotron) they 
preferred during exercise. 

Statistical Analysis 
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Statistical package for the social sciences (SPSS v. 27) was used for data analysis. Means and 
standard deviations were calculated for descriptive data. Session RPE were compared between 
trials (SDE vs. SDV and LDE vs. LDV) using a paired samples t-tests. Additionally, perceived 
duration was compared between trials (SDE vs. SDV and LDE vs. LDV) using a 2 (bike) x 2 
(duration) repeated measures ANOVA and when appropriate, post-hoc paired samples t-tests 
were used for follow-up comparisons. Separate 2 (trial) x 8 (time point) repeated measures 
ANOVAs were used for between trial comparisons of RPE-B, RPE-L and RPE-O for the LDE and 
LDV trials. Furthermore, 2 (trial) x 4 (time point) repeated measures ANOVAs were used for 
between trial comparisons of RPE-B, RPE-L and RPE-O for the SDE and SDV.  When necessary, 
paired samples t-tests were used as post-hoc follow-up comparisons with a criterion alpha set 
at 0.05. Additionally, separate 2 (trial) x 4 (time point) repeated measures ANOVAs (for SDV vs 
SDE) and separate 2 (trial) x 8(time point) repeated measures ANOVAs (for LDV vs LDE) were 
used for comparison between Velotron and EXP trials to compare HR and VO2 to ensure equal 
workloads between trials at each respective duration. Subjective responses from the PACES 
questionnaire were compared using a paired t-test for each dependent measure for SDE vs. SDV 
and LDE vs. LDV trials. A Bonferroni correction was used for all analysis to adjust for multiple 
comparisons. Furthermore, measures of effect were calculated for all analysis and a criterion 
value was set at p ≤ 0.05. 

Results 

Descriptive data for participants are presented in Table 1. Mean SRPE was not significantly 
different when comparing SDE vs. SDV nor for LDE vs. LDV. When comparing perceived 
duration between trials there was a significant main effect of time (p < 0.001; η2 = 0.73) however 
post hoc testing suggest neither short duration (SDE vs. SDV) nor long duration (LDE vs. LDV) 
time estimates were significantly different from each other (Figure 1). When comparing the short 
duration trials of SDE and SDV the main effect of time was significantly different for RPE-B (p 
≤ 0.001; η2 = 0.75), RPE-L (p ≤ 0.001; η2 = 0.72), and RPE-O (p ≤ 0.001; η2 = 0.70). Follow-up t-tests 
showed no significant difference between trials (SDE vs. SDV) for RPE-B, RPE-L, or RPE-O. 
However, there was a significant main effect for timepoint for RPE-B (p ≤ 0.001; η2 = 0.65), RPE-
L (p ≤ 0.001; η2 = 0.69), and RPE-O (p ≤ 0.001; η2 = 0.63) between the long duration trials. Post-
hoc t-tests revealed RPE-O was significantly lower for the LDE at time points 25 (p = 0.04; d = -
0.62), 35 (p =0.01; d = -0.83), and 40 minutes (p = 0.04; d = -0.62) and trended toward significance 
at the 30-min (p = 0.7; d = -0.54) timepoint (Figure 2). When comparing RPE-L between sessions, 
the LDE session was only significantly lower at the 25-minute timepoint (p = 0.01; d = -0.78). 
Furthermore, RPE-B approached significance at the 35-minute timepoint (p = 0.07; d = -0.55) 
with lower values for the LDE session. 

Heart rate lacked significance between LDV (152 ± 20 bpm) and LDE (154 ± 25 bpm) trials (p = 
0.28; d = 0.32), however there was significance between SDV (149 ± 25 bpm) and SDE (141 ± 24 
bpm) (p = 0.04; d = -0.64) trials.  Furthermore, average VO2 was significantly different between 
LDV (1.55 ± 0.43 L/min-1) and LDE (1.43 ± 0.37 L/min-1) (p ≤ 0.01; d = -0.91) but lacked 
significance between SDV (1.46 ± 0.56 L/min-1) and SDE (1.39 ± 0.28 L/min-1) (p = 0.49; d = -
0.20). The PACES Questionnaire between short duration trials (SDE vs. SDV) revealed all 
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questions were significantly different with the exceptions of “absorbed”, “exhilarated”, and 
“refreshed” which only approached significance and suggest greater positive feelings associated 
with the SDE trial (Table 2). When comparing the results of the PACES Questionnaire for long 
duration sessions, all questions were significantly different between sessions (LDE vs. LDV) 
with the exception of “refreshed” which approached significance and questions regarding 
“absorbed”, “energized”, “invigorated”, and “exhilarated”, with more positive feelings being 
associated with the LDE trial (Table 2). 

 

Figure 1. Mean ± SD perceived duration between cycling trials. *p ≤ 0.05; main effect of time. 

 

Figure 2. Mean ± SD RPE-O between LDV and LDE cycling trials.  *p ≤ 0.05, †p = 0.07 
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Table. PACES Questionnaire (mean ± SD). 
Question       SDE SDV Effect Size 

(d) 
 LDE LDV Effect Size 

(d) 
Enjoyed 1.83 ± 0.99* 3.52 ± 1.59 -1.06  2.48 ± 0.86* 3.73 ± 1.74 -0.83 
Liked 0.70 ± 0.78* 2.65 ± 1.76 1.08  1.29 ± 0.96* 2.58 ± 1.64 0.74 
Interested 1.73 ± 1.67* 3.97 ± 1.88 0.60  1.94 ± 1.25* 3.33 ± 1.97 0.78 
Pleasurable 2.20 ± 0.87*   3.60 ± 1.98 -0.75  2.87 ± 1.14* 4.31 ± 1.51 -0.85 
Absorbed 2.04 ± 0.88  2.68 ± 1.72 -0.44  2.44 ± 0.86 2.69 ± 1.48 -0.17 
Fun 1.65 ± 0.88* 2.85 ± 1.63 0.78  1.74 ± 0.79* 2.90 ± 1.45 1.04 
Energizing 2.33 ± 1.26* 3.35 ± 1.54 -0.61  3.33 ± 1.24 3.74 ± 1.48 -0.22 
Made me happy 1.12 ± 0.59* 2.38 ± 1.13 1.16  1.78 ± 1.10* 2.38 ± 1.12 0.73 
Pleasant 2.33 ± 1.11* 3.67 ± 1.74 -0.59  2.87 ± 0.95* 4.15 ± 1.12 -1.02 
Felt good 1.35 ± 0.43* 2.83 ± 1.52 -0.99  2.23 ± 0.76* 4.14 ± 1.46 -1.00 
Invigorating 3.10 ± 1.17 3.80 ± 1.52 -0.43  2.79 ± 1.23 2.98 ± 1.35 -0.16 
Not frustrating 0.78 ± 0.51* 1.78 ± 1.99 -0.66  4.21 ± 1.22* 2.39 ± 1.35 0.79 
Gratifying 2.31 ± 0.51* 3.79 ± 1.73 -0.79  2.69 ± 1.04* 3.78 ± 1.40 -0.68 
Exhilarating 3.21 ± 0.93 4.05 ± 2.01 -0.47  3.52 ± 1.28 3.97 ± 1.39 -0.26 
Stimulating 1.56 ± 0.86* 3.24 ± 1.77 0.77  1.49 ± 1.16* 3.05 ± 1.47 1.00 
Accomplished 2.42 ± 1.04* 3.37 ± 1.87 -0.62  2.12 ± 1.07* 2.83 ± 1.61 -0.67 
Refreshing 2.29 ± 1.12 3.08 ± 1.61 -0.50  2.83 ± 1.15 3.48 ± 1.36 -0.43 
Nothing I would 
rather do 

2.03 ± 1.15* 3.41 ± 1.66 0.88  2.33 ± 0.93* 3.58 ± 1.72 1.01 
       

Scale ranked from 1-7 with lower score meaning the participants agreed with the statement; SDV (Short Duration 
Velotron Trial), SDE (Short Duration ExpressoTM Trial), LDV (Long Duration Velotron Trial), LDE (Long Duration 
ExpressoTM Trial).; *p ≤ 0.05. 

 
Discussion 

With 49.1% of the US population classified as sedentary,4,24 it is imperative to determine ways 
to increase exercise participation to improve population health metrics. With enjoyment of 
activity being linked to increased exercise participation,6 the primary objective of this study was 
to assess potential differences in perceived duration and exercise enjoyment between standard 
and interactive exercise cycling. Despite a documented history of interactive cycling being 
perceived as more enjoyable,13,15 which may potentially lower perceived exercise duration and 
increasing exercise participation, little is known regarding this topic.  To our knowledge, this 
study was the first to examine the link between exercise enjoyment and perceived duration.  We 
compared a short duration (SDE) and long duration (LDE) interactive trail ride to a time and 
intensity matched cycling session without interaction for both short (SDV) and long (LDV) 
durations. 

Although the interactive exercise trials were perceived as more enjoyable, the present study 
found no difference in perceived duration between interactive and standard trials at both 20-
min and 40-min durations (Figure 1). One’s ability to perceive time can be attributed to an 
internal mechanism often referred to as the internal clock, which exists in the brain.25 This can 
be explained by the Scalar Expectancy Theory (SET), a well cited model in which this internal 
clock is comprised of a pacemaker, switch, and an accumulator.26,27 Previous research suggests 
individuals can accurately estimate how much time has elapsed during shorter periods of time; 
however, as the length of intervals increases, accuracy may decline.25  It has also been suggested 
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that this internal clock mechanism can potentially be altered based on one’s mood.28 Ratcliffe 
explains this further and suggest that time perception can decrease (fly by) when individuals 
experience happiness and increases (drag) when experiencing boredom.29 Although both SDE 
and LDE trials were immersive enough to elicit changes in RPE and enjoyment, it is possible 
that the level of enjoyment needed to elicit changes in one’s ability to perceive time was not 
reached and therefore perceived duration remained unaffected.  

In regard to the matched intensities at each duration (SDV vs SDE & LDV vs LDE) the present 
study found significant differences in average HR between SDV and SDE (149 ± 25 bpm vs.141 
± 24 bpm, p = 0.04). Although significant, the magnitude of differences observed in mean HR 
responses (8 bpm) were minimal and therefore is not extremely meaningful for exercise bouts 
of this duration. Additionally, VO2 observed between LDV vs. LDE (1.55 ± 0.43 L/min-1 vs.1.44 
± 0.37 L/min-1, p ≤ 0.01) trials was significant, yet minimal (0.11 L/min-1) and therefore lacked 
clinical significance and resulted in trials being matched in intensity as intended. Furthermore, 
the findings of Halie et al suggest that a metabolic cost of 0.20 L/min-1 is necessary to elicit a 1-
unit change in RPE for both males and females.30 These findings support the notion that the 
changes in RPE found in the present study were due to the interactive mechanisms of the EXP 
bike rather than the slight difference in metabolic cost between long duration trials (LDE vs. 
LDV). Therefore, the results of the current study indicate that while cycling at matched 
intensities, acute RPE measures were significantly lower for LDE vs. LDV (Figure 2). This 
contradicts previous finding that suggest acute RPE estimations were not altered when 
comparing video integrated cycling31 and exergaming cycling32 to traditional, intensity matched 
cycling trials. In the present study, RPE-O was significantly lower for LDE when compared to 
LDV at 25, 35, and 40 min. Furthermore, RPE-O approached significance at time point 30 (p = 
0.07) with lower values for LDE. Additionally, RPE-L was significantly lower for LDE at the 25 
min timepoint.  Regarding acute RPE for shorter durations (£ 20 min), results were similar to 
Robergs et al in that there was no difference between virtually interactive cycling and traditional 
cycling.31 It is possible the virtually interactive cycling in the current study allowed participants 
to enter into a “flow state”18 where their attention was diverted at longer durations33 which 
could potentially lead individuals to select a higher intensity to maintain a prescribed RPE 
during longer bouts of exercise lasting more than 20 min. Furthermore, it is possible the 
observed lower RPE could be in part due to an increase in enjoyment of the activity. 

Furthermore, the findings of the current study, along with McGloin & Embacher34 suggest the 
EXP bike is more immersive and enjoyable than a standard exercise bike (Table 2). With a 
documented link between immersion and enjoyment in exergaming research,34,35 it is plausible 
that the unique interactive components of the EXP bike which allowed participants to shift gears, 
and steer a virtual avatar though a predetermined course consisting of a village and country 
hills landscape, resulted in more interaction and therefore elicited an increase in enjoyment 
when compared to a matched intensity and time standard, non-interactive cycling session.  In 
conjunction with McGloin & Embacher34 who suggest exercise enjoyment was significantly 
correlated with the desire for participants to ride again (r = 0.78; p < 0.001), these results suggest 
that the inclusion of interactive cycling in one’s routine could elicit higher levels of enjoyment 
(vs. standard bike).14,15 Though speculative, this may potentially increase exercise participation 
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and improve adherence particularly in sedentary individuals. With exercise enjoyment and 
perceived lack of time being common barriers to exercise, future research should further 
examine the relationship between exercise enjoyment and perceived duration with various 
types of interactive cycling as well as other exercise modes where virtual environments are an 
option. 

The present study was not without limitations. Anecdotal participant feedback suggests the EXP 
exercise bike may have not been immersive enough as participants completed a virtual trail ride 
as opposed to a virtually lead exercise class or exergame.  ACSM metabolic equations were used 
to match intensity between EXP and standard cycling trials and as such average wattage 
(workloads) between trials at each duration (SDV vs SDE & LDV vs LDE) were not significantly 
different from one another. Furthermore, because the EXP trials (SDE & LDE) were used to 
calculate workload (wattage) for the VEL trials (SDV & LDV) there may be an unavoidable 
ordering effect in the current study. As for exercise enjoyment, the anecdotal responses suggest 
the comfort level of the EXP bike was much greater than that of the Velotron bike, which could 
have made the activity more enjoyable and/or more tolerable on the EXP bike. 

Little is known regarding perceptual measures of duration, exercise enjoyment, and RPE 
between virtually interactive and standard exercise cycling. The results of the current study 
suggest the inclusion of virtually interactive cycling may elicit higher levels of enjoyment while 
resulting in lower RPE estimations at durations greater than 25 min. This increase in enjoyment 
could potentially increase exercise participation for previously sedentary individuals while also 
potentially increasing the intensity of the exercise session subconsciously as the interactive 
exercise bike distracts individuals from the task. Future research should expand to other types 
of virtually interactive cycling and further explore the link between exercise enjoyment and 
perceived duration. 
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