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 Summary  .—  None of the tasks used to induce boredom have undergone rigorous 
psychometric validation, which creates potential problems for operational equiva-
lence, comparisons across studies, statistical power, and confounding results. This 
methodological concern was addressed by testing and comparing the eff ectiveness 
of six 5-min. computerized boredom inductions (peg turning, audio, video, signa-
ture matching, one-back, and an air traffi  c control task). The tasks were evaluated 
using standard criteria for emotion inductions: intensity and discreteness. Inten-
sity, the amount of boredom elicited, was measured using a subset of the Multidi-
mensional State Boredom Scale. Discreteness, the extent to which the task elicited 
boredom and did not elicit other emotions, was measured using a modifi cation 
of the Diff erential Emotion Scale. In both a laboratory setting (Study 1;  N  = 241) 
and an online setting with Amazon Mechanical Turk workers (Study 2;  N  = 416), 
participants were randomly assigned to one of seven tasks (six boredom tasks or 
a comparison task, a clip from  Planet Earth ) before rating their boredom using the 
MSBS and other emotions using the modifi ed DES. In both studies, each task had 
signifi cantly higher intensity and discreteness than the comparison task, with mod-
erate to large eff ect sizes. The peg-turning task outperformed the other tasks in both 
intensity and discreteness, making it the recommended induction. Identifi cation of 
reliable and valid boredom inductions and systematic comparison of their relative 
results should help advance state boredom research.      

   A growing interest in state boredom has sparked an increased need 
for validated methods of boredom elicitation (for a review, see  Eastwood, 
Frischen, Fenske, & Smilek, 2012 ). Boredom has been defi ned as an aver-
sive and deactivated aff ective state in which individuals tend to experience 
a slow passage of time and a pervasive lack of interest, meaning, and en-
gagement in current activities (e.g., Smith & Ellsworth, 1985; Nett, Goetz, & 
Daniels, 2010;  Fahlman, Mercer-Lynn, Flora, & Eastwood,   2013 ; but see  Mi-
kulas & Vodanovich, 1993 ;  Vogel-Walcutt, Fiorella, Carper, & Schatz, 2012 ). 
In contrast to the measurement of state boredom, which has received em-
pirical attention (Van Tilburg & Igou, 2012;  Fahlman,  et al ., 2013 ), no re-
searcher has compared the validity or relative eff ectiveness of tasks used 
to elicit boredom. This lack of validation can lead to underpowered and 
confounded studies, making it diffi  cult to resolve confl icting fi ndings (for 
a discussion of confl icting fi ndings, see  Merrifi eld, 2010 , pp. 5–6). The cur-
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rent research addressed this methodological gap in the validation of tasks 
commonly used to elicit boredom by comparing six boredom tasks to iden-
tify their relative eff ectiveness. The availability of validated boredom elici-
tations will allow researchers to conduct future studies with confi dence. 

 Previous tasks for eliciting boredom can be classifi ed into three broad 
categories: repetitive kinesthetic, simple cognitive, and media tasks. Re-
petitive kinesthetic tasks include repeatedly making check marks on pa-
per ( Geiwitz, 1966 ), writing “cd” ( London, Schubert, & Washburn, 1972 ; 
 Abramson & Stinson, 1977 ), screwing bolts and nuts together ( Fisher, 
1998 ), a hand-eye coordination task ( Barmack, 1939 ), data entry ( Lund-
berg, Melin, Evans, & Holmberg, 1993 ), copying references, tracing spi-
rals, and connecting shapes by drawing lines between them ( Van Tilburg 
& Igou, 2011 ). Existing simple cognitive tasks vary considerably. Research-
ers have used Tetris ( Chanel, Rebetez, Bétrancourt, & Pun, 2008 ), proof-
reading address labels ( Fisher, 1998 ), classifying whether objects are man-
made ( Jiang, Lianekhammy, Lawson, Guo, Lynam, Joseph,  et al ., 2009 ), 
basic addition problems ( Locke & Bryan, 1967 ), quantity approximation 
tasks ( Van Tilburg & Igou, 2011 ), and counting tasks ( Locke & Bryan, 1967 ; 
 Van Tilburg & Igou, 2011 ). They also have used signal detection tasks, in-
cluding monitoring a light on a box ( London,  et al ., 1972 ) and radar detec-
tion ( Bailey, Thackray, Pearl, & Parish, 1976 ; Thackray, Bailey, Touchston, 
1977;  Hitchcock, Dember, Warm, Moroney, & See, 1999   ). Lastly, research-
ers have employed media tasks (audio and video clips) to elicit boredom. 
 Rodin (1975 ) had participants listen to an excerpt from a textbook. Par-
ticipants have also watched a video of men doing laundry ( Merrifi eld & 
Danckert, 2014 ), a lesson of English as a Second Language, and a lecture 
on computer graphics ( Fahlman,  et al ., 2013 ). 

 The diversity of these boredom elicitations is a testament to research-
ers’ creativity in designing experiments, but also refl ects the complexity 
of and uncertainty in what causes boredom and the defi nition of what 
constitutes boredom. Diff erences in tasks make it diffi  cult to resolve con-
fl icting results when they arise. For example, researchers have found that 
boredom is associated with both an increase ( London,  et al ., 1972 ;  Lund-
berg,  et al ., 1993 ) and a decrease ( Barmack, 1939 ) in heart rate. Unfortu-
nately, these results were discovered using diff erent inductions: a 30-min. 
writing task, 90 min. of slow-paced data entry, and a two-hour hand-eye 
coordination task, respectively. With such diverse tasks being used, and 
without rigorous task validation using standardized criteria, it is diffi  cult 
to evaluate these studies and assess why their results confl ict. 

 Psychometrics, the study of scale development and validation, has an 
extensive history and has standardized criteria for evaluating scales (c.f., 
 Furr & Bacaharach, 2013 ), but eff orts to validate emotion elicitations are 
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recent. The preferred method for evaluating emotion elicitations was es-
tablished by  Gross and Levenson (1995 ), who identifi ed two criteria for se-
lecting an emotion induction:  intensity  and  discreteness  (for discussions of 
these criteria, see  Rottenberg, Ray, & Gross, 2007 ;  Schaefer, Nils, Sanchez, 
& Philippot, 2010 ). Intensity refers to the amount of an emotion experi-
enced by participants whereas discreteness refers to whether an experi-
mental protocol elicits the target emotion without inducing other emo-
tions. In the case of boredom, high intensity indicates that participants 
experienced boredom, whereas discreteness indicates that participants ex-
perienced boredom more than other emotions. Together, these criteria en-
sure that there is a strong manipulation of the target emotion—boredom—
while reducing the confounding eff ects of other emotions. 

 In order to incorporate both intensity and discreteness into the se-
lection of a task,  Gross and Levenson (1995 , p. 93; see also,  Rottenberg,  et 
al ., 2007 , p. 18) advocated combining both metrics into a single measure, 
termed a Success Index. This index is calculated by normalizing intensity 
and discreteness across elicitations and then summing the two z-scores. 
Preferred elicitations have higher Success Indexes. 

 One secondary criterion (see  Lang, Bradley, & Cuthbert, 1999 , p. 2;  Rot-
tenberg,  et al ., 2007 , p. 18) for emotion inductions is  between-subjects reliabil-
ity , measured by the variance in the induced emotion. Higher between-sub-
jects reliability, or lower variance, indicates a relatively uniform eff ect of 
boredom across individuals. Because higher reliability increases statistical 
power but does not aff ect internal validity, it is not included in the Success 
Index. However, it is useful for deciding between otherwise matched tasks.  

 Task Descriptions 
 Based on prior research in the area and a short pilot study in which 

participants rated anticipated boredom in diff erent tasks,  3   six computer-
ized boredom tasks and one comparison task were used. The six tasks span 
the diff erent modal categories (i.e., repetitive kinesthetic, cognitive, and 
media). Each task lasted 5 min.  

 Peg turning  .—  Participants repeatedly clicked on icons of pegs that were 
arranged in two rows of four. Each mouse click rotated a peg a quarter 
turn clockwise, and participants were only able to click one peg at a time 
(it was highlighted). This repetitive kinesthetic task was adapted from the 
manual peg turning task used by  Festinger and Carlsmith (1959 ) in their 
landmark study of cognitive dissonance.   

  3  In an online pilot study ( N  = 145), participants rated how bored they would be if they engaged 
in each of several tasks for 15 minutes. The peg turning, 1-back, signatures, and air traffi  c 
control task were all included in this trial, and each elicited high ratings of anticipated bore-
dom. The video and audio tasks described were developed and pre-tested separately.  
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 1-back  .—  Participants viewed a series of digits (3 sec.) and fi xation 
crosses (1 sec.). Digits were randomly selected with replacement from the 
set [0, 9]. Participants were instructed to press the spacebar when the digit 
that appeared was the same as the previous digit (33% of digits were the 
same as the previous digit).   

 Video  .—  Participants watched a video of a man talking about his work 
at an offi  ce supply company. He described, in a monotone and “boring” 
manner ( Leary, Rogers, Canfi eld, & Coe, 1986 ), a conversation with a cli-
ent, eating lunch at his desk, and the determinants of cardstock prices.   

 Audio  .—  Participants listened to the audio track of the video task, with 
no visual stimulus.   

 Air traffi  c control  .—  Participants saw a series of randomly ordered ra-
dar screens (2 sec), each of which showed two diagonal line segments rep-
resenting airplanes. Radar screens either depicted the two planes on a col-
lision course or on separate, non-colliding paths (3.3% of screens showed 
impending collisions, so participants saw approximately 5 impending col-
lisions during the experiment;  Hitchcock,  et al ., 1999 ). Participants were 
instructed to press the spacebar when they saw an impending collision.   

 Signatures  .—  Participants viewed 20 pairs of signatures in a randomized 
order. After a forced waiting period of 15 sec., participants indicated whether 
the two signatures matched by clicking “yes” or “no” (signatures matched in 
95% of cases). The next set of signatures appeared upon selection.   

 Planet Earth (comparison task)  .—  Participants viewed a clip from  Moun-
tains , an episode of the British Broadcasting Company's (BBC) documentary 
fi lm,  Planet Earth  ( Fothergill, Berlowitz, Malone, & Lemire, 2007 ). This clip de-
picted nature and animal scenes, and was chosen because it has been shown 
to elicit interest and amusement without eliciting negative or positive emo-
tions unrelated to boredom (e.g., disgust, relief;   Bartolini, 2011 ; Merrifi eld & 
Danckert, 2014 ). This task was used to ensure that participants would not 
identify all tasks as boring, and thus provided a benchmark for comparison.     

 Current Study 
 This research compared six boredom tasks and one comparison task 

on their relative eff ectiveness in inducing boredom, as assessed by par-
ticipants’ ratings of the intensity and discreteness of their boredom. Two 
studies were conducted on diff erent populations to gauge the generaliz-
ability of the results.   

 Study 1 
 Study 1 was designed to test the relative eff ectiveness of the six bore-

dom inductions in a controlled laboratory setting. As a manipulation 
check, the intensity and discreteness ratings for each boredom task were 
compared to those from the comparison task,  Planet Earth . All six bore-
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dom tasks were predicted to be more intense and discrete than the com-
parison task. Next, intensity, discreteness, and between-subjects reliability 
were compared among the six boredom tasks. The Success Index was used 
to determine the most eff ective task.  A priori , there was no hypothesis re-
garding which boredom task would have the highest Success Index.   

 METHOD  

 Participants 
 Participants were recruited for a laboratory experiment from the Carn-

egie Mellon Center for Behavioral Decision Research (CBDR) pool, a pool 
consisting of undergraduate and graduate students at Carnegie Mellon 
University and residents of Pittsburgh, Pennsylvania. Participants volun-
teered for a 10-min. “Attention Study” that was advertised on the CBDR 
website and were compensated with their choice of course credit or $3. 
Twenty-fi ve participants (9.4%) were removed because they failed Task 
Fidelity screenings (see details below).  4   The fi nal sample consisted of 241 
participants (143 women, 184 Caucasian,  M  age = 31.9 yr.,  SD  = 13.0).  5     

 Measures  
 State boredom  .—  Participants indicated their agreement (1:  Strongly dis-

agree;  7:  Strongly agree ) with seven statements from a validated measure 
of state boredom, the Multidimensional State Boredom Scale (MSBS;  Fahl-
man,  et al ., 2013 ).  6   The seven statements were: “Time was passing by slower 
than usual”; “I was stuck in a situation that I felt was irrelevant”; “Every-
thing seemed repetitive and routine to me”; “I felt bored”; “I seemed to be 
forced to do things that have no value to me”; “I wished I were doing some-
thing more exciting.” Responses were averaged to create a boredom rating 
(Cronbach's αs = .90 and .92 in Studies 1 and 2). Intensity was measured as 
the mean boredom rating using this seven-item subset of the MSBS, and 
between-subjects reliability was measured as the variance of these ratings.   

  4  Ten participants had an average Task Fidelity Rating of 4.0 or below; an additional 15 indi-
cated that their data should not be used.  
  5  In the fi nal data set, age was negatively correlated to boredom intensity,  r  = −.26,  p  < .0005. 
There was no signifi cant diff erence in intensity between sexes ( p  = .14) or between Caucasian 
and non-Caucasian participants ( p  = .60).  
  6  The Multidimensional State Boredom Scale (MSBS; Fahlman, 2008;  Fahlman,  et al ., 2013 ) was 
developed across multiple experiments using a total of nearly 2,000 participants to ensure 
strong psychometric properties. The scale exhibited high reliability (α = .94). It possessed high 
convergent validity, as established by its moderate to high correlations with two existing 
measures of trait boredom and with related constructs, including depression, anxiety, anger, 
inattention, neuroticism, impulsivity, decreased purpose in life, and decreased life satisfac-
tion. Finally, the authors established the predictive validity of the scale by showing partici-
pants either an interesting or boring video clip and then measuring their level of boredom 
using an open-ended response and the MSBS. As expected, participants in the boring con-
dition described the video clip as “boring” in their open-ended responses and also scored 
higher on the MSBS. For more details, see Fahlman (2008).  
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 Diff erential emotions  .—  The emotion measure was a modifi ed version 
of the Diff erential Emotion Scale (DES;  Gross & Levenson, 1995 ) that in-
cluded a 17-item emotion self-report inventory (i.e., amusement, anger, 
arousal, boredom, confusion, contempt, contentment, disgust, embarrass-
ment, fear, happiness, interest, pain, relief, sadness, surprise, tension). Par-
ticipants indicated the greatest amount of each emotion they felt during 
the task on a 9-point scale with anchors 0: Not even the slightest bit and 
8: The most I’ve ever felt in my life. Following the procedures of  Gross and 
Levenson (1995 ;  Rottenberg,  et al ., 2007 , p. 18), discreteness was measured 
as the percentage of participants whose boredom rating was at least one 
point higher than the other main emotion terms on the modifi ed DES.  7     

 Success Index  .—  The Success Index ( Gross & Levenson, 1995 , pp. 92–
93;  Rottenberg,  et al ., 2007 , p. 18) was calculated as the sum of the normal-
ized intensity and discreteness measures across the six tasks.   

 Task fi delity  .—  Participants indicated their agreement with three state-
ments using a seven-point Likert-type scale (1: Strongly disagree; 7: Strongly 
agree). An example item is, “I tried my hardest to do this task as instruct-
ed.” Cronbach's αs were .70 and .69 in Studies 1 and 2, respectively. Data 
from respondents who had an average Task Fidelity Rating of 4 or below 
(“Neutral”) were dropped. Additionally, participants were dropped who 
said “no” to the question, “In your honest opinion, should we use your 
data?” ( Meade & Craig, 2012 ). Finally, in the Amazon Mechanical Turk 
sample (Study 2), observations with duplicate IP addresses were eliminat-
ed. All elimination criteria were determined prior to data collection.    

 Procedure 
 In a between-subjects design, participants were randomly assigned 

to one of the seven tasks (six elicitations plus one comparison task) and 
subsequently answered questions about their State Boredom, their Dif-
ferential Emotional reactions, and their Task Fidelity. The study ended 
with open-ended comments and demographic questions (age, sex, and 
ethnicity).    

 RESULTS 
 Comparisons (Mann-Whitney  U ) showed that all six boredom tasks 

induced more intense boredom than  Planet Earth  ( U  > 57,  p  < .0005), with 
large eff ect sizes ( r  between .51 and .77;  Table 1 ).  8   Furthermore, those who 

  7  This study adopts  Gross and Levenson's (1995 ) calculation of discreteness, which uses seven 
emotion terms: amusement, anger, contentment, disgust, fear, sadness, and surprise. When 
discreteness is calculated using all 17 emotion terms, the same pattern of results holds.  
  8  The eff ect size of the Mann-Whitney test,  r , ranges from 0 to 1 and is calculated by dividing 
the  z  statistic by the square root of the sample size (for reference, see  Corder & Foreman, 
2009 , pp. 39–40).  Cohen (1988 ; 1992) established conventions for interpreting eff ect size, with 
 r  considered to be small (.10), medium (.30), or large (.50).  
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completed a boredom task were more likely to experience boredom as 
a discrete emotion than those who watched  Planet Earth  [χ 2  (1) > 16.14, 
 p  < .0005], again with large eff ect sizes (φ between 0.48 and 0.64;  Table 1 ).  9   ,    10      

 A Kruskal-Wallis nonparametric test indicated that there were sig-
nifi cant diff erences among the tasks in boredom intensity [H(5) = 22.53, 
 p  < .0005]. Follow-up comparisons indicated that the peg-turning task was 
signifi cantly more boring than the average of the other fi ve boredom tasks 
[ U  = 1597,  p  < .0005,  r  = .30].  11   Discreteness was not signifi cantly diff erent 
among the six boredom tasks [χ 2 (5) = 3.27,  p  = .66]. Between-subjects re-
liability was not signifi cantly diff erent among the six boredom tasks 
(Brown-Forsythe  F  5, 203  = 2.11,  p  = .07]. Overall, the Success Index was high-
est for the peg-turning task, followed by the video.   

 TABLE 1  
 SUMMARY STATISTICS BY TASK, STUDY 1  

Task
Intensity Discreteness

Success 
Index  n 

 M  SD Eff ect 
Size ( r) % Eff ect 

Size (φ)

1. Peg turning 5.59 a, b 1.02 0.77 61.8 a 0.544 1.78 34

2. Video 4.90 a 1.13 0.68 71.9 a 0.636 1.70 32

3. Audio 4.82 a 0.87 0.67 68.8 a 0.608 1.05 32

4. 1-back 4.53 a 1.29 0.55 57.9 a 0.504 −1.22 38

5. Air traffi  c control 4.44 a 1.37 0.51 56.8 a 0.496 −1.59 37

6. Signatures 4.46 a 1.10 0.61 55.6 a 0.487 −1.72 36

7. Planet Earth (com-
parison task) 2.91 1.17 — 9.4 — — 32

 Mean, All Tasks  4.78  1.21  —  61.2  —  —  241 
  Note .—Boredom was a composite measure with a possible range of 1 to 7. Higher scores indi-
cate more intense boredom. Discreteness was equal to the percentage of participants whose 
boredom rating on the Diff erential Emotion Scale was at least one point higher than the oth-
er discrete emotion terms: amusement, anger, contentment, disgust, fear, sadness, and sur-
prise. The Success Index was calculated by normalizing intensity and discreteness for all of 
the tasks and summing the two  z -scores. The eff ect size  r  refl ects pairwise comparisons to 
 Planet Earth  and was computed as the Mann Whitney  z  statistic divided by the square root of 
the sample size.  a  Planet Earth  comparison,  p  < .0005.  b Average of other fi ve boring tasks com-
parison,  p  < .05. 

  9  The eff ect size of the chi-squared test, phi (φ), is calculated as the square root of the chi-squared
test statistic divided by the sample size. Like  r , the statistic ranges from 0 to 1, and follows 
 Cohen's (1988 ; 1992) conventions of .10, .30, and .50 to indicate small, medium or large eff ects.  
  10  The comparison task,  Planet Earth , had generally higher single-item ratings of amusement, 
happiness, and interest than the six boredom tasks, consistent with the defi nition of boredom 
and with past research using this stimulus (see Appendix, Table A).  
  11  Additionally, exploratory analyses revealed that every one of the seven items used to mea-
sure boredom was highest for the peg turning task (see Appendix, Table B).  
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 DISCUSSION 
 Study 1 indicated that all six of the experimental tasks were rated more 

boring and more discrete than the comparison task,  Planet Earth . Further-
more, Study 1 provided evidence that the peg-turning task elicited signifi -
cantly more boredom intensity than any of the other boredom tasks, and 
the Success Index was highest for the peg-turning task. 

 Study 1 was constrained to local residents and university students 
who were recruited from a research participation pool. Study 2 used iden-
tical procedures and measures with participants from a diff erent popula-
tion to explore whether these patterns generalized.   

 Study 2 
 To test the relative eff ectiveness of the six boredom inductions in a dif-

ferent experimental setting, participants were recruited from Amazon's Me-
chanical Turk, an online marketplace for computerized work ( Buhrmester, 
Kwang, & Gosling, 2011 ). As in Study 1, the intensity and discreteness 
of each boredom task were fi rst compared to the comparison task,  Planet 
Earth . Then intensity, discreteness, and between-subjects reliability were 
compared among the six boredom tasks. The Success Index was used to 
identify the most eff ective induction.  

 Participants 
 Participants were recruited using Amazon Mechanical Turk (www.

mturk.com;  Buhrmester,  et al ., 2011 ). Participants volunteered for a 10 min. 
“Attention Study” that was advertised on the website. Eligible partici-
pants had at least a 95% approval rating on previous tasks. Participants 
who failed Task Fidelity screenings were excluded from analysis ( N  = 44).  12   
The fi nal sample consisted of 416 participants (166 women; 243 Caucasian; 
 M  age = 33.3 yr.,  SD  = 11.3).  13      

 RESULTS AND DISCUSSION 
 All six boredom tasks were rated signifi cantly more boring than the 

comparison task (Mann-Whitney  U s > 326,  p  < .0005), with moderate to large 
eff ect sizes for all tasks ( r  between .39 and .66;  Table 2 ). Additionally, those 
who completed any of the boredom tasks were more likely to rate bore-
dom as a discrete emotion than those who watched the  Planet Earth  video 
[χ 2 (1) > 13.02,  p  < .0005], also exhibiting moderate to large eff ect sizes (φ be-
tween 0.32 and 0.56;  Table 2 ).  14      

  12  Sixteen participants had an average Task Fidelity Rating 4.0 or below, another 7 participants 
indicated that their data should not be used, and an additional 21 responses from duplicate 
IP addresses were dropped.  
  13  Age was negatively correlated to boredom ( r  = −.35,  p  = .01). There was no signifi cant dif-
ference across sex ( p  = .45) or between Caucasian and non-Caucasian participants ( p  = .11).  
  14  As in Study 1, the comparison task,  Planet Earth , was generally higher in single-item rat-
ings of amusement and interest compared to the six boredom tasks (see Appendix, Table C).  
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 A Kruskal-Wallis nonparametric test indicated signifi cant diff erences 
among the six tasks in boredom intensity [H(5) = 27.45,  p  < .0005]. Peg turn-
ing was rated signifi cantly more boring than the average of the other fi ve 
boredom tasks ( U  = 4410.5,  p  < .0005,  r  = .25).  15   Discreteness was not diff er-
ent among the six boredom tasks [χ 2 (5) = 10.71,  p  = .06]. Between-subjects 
reliability among the six boring tasks was signifi cantly diff erent (Brown-
Forsythe  F  6, 409  = 3.32,  p  = .003). However, no single task had a signifi cant-
ly lower variance than the combined variance of the other fi ve boredom 
tasks ( p  > .11). The Success Index was highest for the peg-turning task, fol-
lowed by the 1-back.   

 GENERAL DISCUSSION 
 This research is the fi rst to systematically compare boredom induc-

tions in terms of their overall eff ectiveness. All six computerized tasks 
tested here elicited more boredom than the comparison task,  Planet Earth , 
with eff ect sizes ranging from 0.39 to 0.77. Additionally, all six tasks in-
duced boredom without eliciting other emotions, with eff ect sizes of dis-
creteness ranging from 0.33 to 0.64. Overall, the peg-turning task had the 

 TABLE 2  
 SUMMARY STATISTICS BY TASK, STUDY 2  

Task
Intensity Discreteness

Success 
Index  n 

 M  SD Eff ect 
Size ( r ) % Eff ect 

Size (φ)

1. Peg turning 5.79 a, b 1.07 0.66 72.9 a 0.56 3.09 48

2. 1-back 5.01 a 1.19 0.49 67.8 a 0.51 0.50 59

3. Air traffi  c control 5.15 a 1.18 0.53 64.2 a 0.47 0.48 67

4. Video 4.98 a 1.18 0.48 61.5 a 0.45 −0.26 52

5. Audio 4.98 a 1.44 0.47 52.2 a 0.36 −1.26 67

6. Signatures 4.64 a 1.22 0.39 48.5 a 0.33 −2.55 66

7. Planet Earth 
 (comparison task) 3.37 1.67 — 17.5 — — 57

 Mean, All Boring Tasks  5.06  1.29  —  60.5  —  —  416 
  Note .—Boredom was a composite measure with a possible range of 1 to 7. Higher scores in-
dicate more intense boredom. Discreteness was equal to the percentage of subjects whose 
boredom rating on the Diff erential Emotion Scale was at least one point higher than the oth-
er discrete emotion terms: amusement, anger, contentment, disgust, fear, sadness, and sur-
prise. The Success Index was calculated by normalizing intensity and discreteness for all of 
the tasks and summing the two  z -scores. The eff ect size  r  refl ects pairwise comparisons to 
 Planet Earth  and was computed as the Mann Whitney  z  statistic divided by the square root of 
the sample size.  a  Planet Earth  comparison,  p  < .0005.  b Average of other fi ve boring tasks com-
parison,  p  < .05. 

  15  As in Study 1, exploratory analyses revealed that every one of the seven items used to mea-
sure boredom was highest for the peg turning task (see Appendix, Table D).  
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highest Success Index in both samples among the boredom tasks stud-
ied, making it the recommended induction. It is impressive that a repeti-
tive motor task designed over 50 years ago by Festinger and Carlsmith 
emerged as the most boring task in the present day. 

 The data presented here provide a baseline task that can be used to 
explore boredom's causes and to test interventions. With only minor re-
visions to the peg-turning task, researchers could evaluate the eff ect of 
goals, performance feedback, cognitive load, perceptual stimuli (i.e., back-
ground music), task duration, and other characteristics on boredom. Ma-
nipulations such as these have the potential to inform theory and also 
practical interventions that minimize boredom in everyday life. 

 This research also allows researchers to make informed decisions re-
garding the selection of tasks to fi t their study design. For instance, one 
may prefer to use videos to induce emotions in online participants. The ef-
fect sizes, sample sizes, and task details reported here suggest that a com-
parison of the boredom video and the  Planet Earth  video would require 
approximately 38 laboratory participants to have 0.80 power to detect a 
signifi cant diff erence in boredom between conditions, using a two-tailed 
test and setting a conservative α of 0.001 ( Cohen, 1988 ,  1992 ).  

 Limitations and Future Directions 
 All of the tasks in this work were computerized, as one goal of this re-

search was to create fl exible stimuli that can be easily adapted by future 
researchers. However, boredom can emerge in situations that are not re-
fl ected in a computerized stimulus. Although the present tasks span the 
range of boredom inductions used in previous research (i.e. repetitive kin-
esthetic, cognitive, and media), they still are only an arbitrary selection of 
possible tasks in daily life. Researchers should be mindful of circumstanc-
es in which alternative inductions provide improved external validity. 

 Second, the evaluation of the boredom tasks depends on the scale used 
to measure boredom. In this study, boredom was measured with a subset 
of the MSBS, a measure that includes questions on perceived meaning, 
repetition, and slowed time. Although most boredom researchers would 
agree that these characteristics are associated with boredom (for a discus-
sion, see  Mikulas & Vodanovich, 1993 ), adopting a diff erent defi nition of 
boredom would result in a diff erent evaluation of the tasks. This concern 
is partially alleviated because the peg-turning task scored the highest on 
every item in the seven-item MSBS subset (most notably, “I felt bored”), 
and it also scored the highest on the single-item measure using the modi-
fi ed DES. However, the lack of a consensus regarding the defi nition of 
boredom remains a fundamental obstacle facing the fi eld, and necessarily 
limits the applicability of any single induction. 
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 Finally, the present work does not explicitly test why these tasks in-
duce boredom or why they are diff erentially eff ective. Although this study 
did not predict which task would be most eff ective at eliciting boredom, 
in hindsight one can speculate on why the peg-turning task was the most 
successful. First, the task is highly repetitive, as participants not only re-
peatedly click pegs but are also forced to “start over” after every set of 
pegs. The association between repetition and boredom has been discussed 
since the early 1900's in the context of assembly line work (Wyatt, 1929), 
and turning pegs exemplifi es such repetition. Second, peg turning may be 
particularly boring because it is not challenging. In his work on boredom 
and fl ow,  Csikszentmihalyi (2000 ) suggested that boredom occurs when 
skill exceeds challenge, i.e., when tasks are too easy. In contrast to the oth-
er tasks examined in this study, peg turning requires minimal cognitive ef-
fort. Finally, peg turning may feel meaningless. Whereas the air traffi  c con-
trol task may have real world parallels that lend it a sense of importance, it 
is diffi  cult to imagine the usefulness of repeatedly clicking a button to ro-
tate a circle on a screen. Although the current data are limited in their abil-
ity to specify what makes each task more or less boring, future work that 
manipulates task characteristics, ranging from repetition to cognitive load 
to active or passive engagement, may allow researchers to disentangle the 
multiple elements that drive boredom. 

 By creating, validating, and demonstrating the eff ectiveness of six dif-
ferent boredom inductions, the current work provides an important meth-
odological foundation for future researchers interested in studying bore-
dom across a broad range of experimental paradigms. Having validated 
methods for inducing boredom, assessing their relative eff ect sizes, and 
encouraging the application of the new state boredom scale ( Fahlman,  et 
al ., 2013 ) should facilitate continued research on a wide variety of judg-
ments, choices, and behaviors that may be aff ected by boredom.       
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250 APPENDIX 

 TABLE A 
 DIFFERENTIAL EMOTION SCALE IN LABORATORY SETTING, STUDY 1  

Task
Peg Turning Video Audio 1-back Signatures Air Traffi  c 

 Control Planet Earth

 M  SD  M  SD  M  SD  M  SD  M  SD  M  SD  M  SD 

Amusement 2.44* 2.29 1.63* 1.56 2.13* 2.14 2.24* 1.91 2.47* 2.08 2.49* 2.01 4.34 1.89

Anger 0.97 1.90 0.72 1.63 0.56 1.08 0.42 1.08 0.78 1.59 0.41 1.07 0.34 0.87

Arousal 0.35 0.98 0.34 0.65 0.47 1.39 0.79 1.47 0.64 1.52 0.32 0.63 1.00 1.48

Boredom 4.59* 2.49 4.66* 2.28 4.13* 1.88 4.05* 2.39 4.06* 2.19 3.62* 1.75 1.91 2.29

Confusion 1.68 2.16 2.09 2.13 1.72 1.69 1.21 1.88 2.19 1.98 0.97 1.61 1.03 1.81

Contempt 0.97 1.75 0.53 1.02 1.00 1.50 0.76 1.52 0.64 1.13 0.38 0.86 0.91 2.07

Contentment 1.24 1.56 2.03 1.64 1.81 1.77 1.74 1.83 1.78 1.71 2.24 2.14 3.63 2.34

Disgust 0.68 1.65 0.63 1.36 0.31 0.86 0.63 1.34 0.67 1.45 0.03 0.16 0.22 0.75

Embarrassment 0.56 1.35 0.31 0.90 0.38 0.94 0.53 0.92 0.36 1.07 0.24 0.64 0.25 1.41

Fear 0.47 1.33 0.06 0.25 0.06 0.25 0.39 1.10 0.25 0.65 0.68 1.51 0.16 0.63

Happiness 1.44* 1.78 1.03* 1.20 1.13* 1.26 1.61* 1.84 1.72* 1.99 1.78* 2.07 3.69 2.10

Interest 2.12* 1.97 2.16* 1.48 2.25* 1.92 3.32 2.34 2.89* 1.98 2.70* 2.00 5.19 2.22

Pain 0.50 1.08 0.38 1.07 0.13 0.55 0.24 0.79 0.28 0.88 0.24 0.72 0.38 1.21

Relief 2.00 2.85 0.59 1.04 1.50 2.02 1.11 1.71 1.33 1.85 1.19 1.82 0.94 1.78

Sadness 0.12 0.41 0.88 1.79 0.44 0.88 0.13 0.48 0.58 1.44 0.19 0.62 0.25 0.67

Surprise 1.21 2.25 0.59* 1.10 0.69* 1.45 0.97 1.64 1.03 1.54 1.16 1.57 2.34 2.31

Tension 2.03 2.36 1.47 1.83 1.34 1.70 1.76 2.05 1.11 1.70 1.54 1.73 0.69 1.18

Discreteness 0.62 0.72 0.69 0.58 0.56 0.57 0.09

 n 34 32 32 38 36 37 32
  Note .—Each emotion was rated on a scale with anchors 0: Not even the slightest bit and 8: The most I’ve ever felt in my life. *Planet Earth com-
parison,  p  < .0005. 
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 TABLE B  
 MULTIDIMENSIONAL BOREDOM SCALE ITEMS IN LABORATORY SETTING, STUDY 1  

Task

Item

 n 1 2 3 4 5 6 7

 M  SD  M  SD  M  SD  M  SD  M  SD  M  SD  M  SD 

Peg turning 5.44 1.40 5.68 1.25 5.59 1.37 6.38 0.95 5.76 1.37 4.76 1.71 5.53 1.52 34

Video 4.91 1.28 5.25 1.37 4.91 1.51 4.66 1.41 5.00 1.46 4.50 1.55 5.06 1.46 32

Audio 4.69 1.20 5.13 1.13 5.09 1.33 4.31 1.26 5.34 1.10 4.25 1.22 4.91 1.45 32

1-back 4.37 1.65 3.89 1.91 5.26 1.45 4.97 1.55 4.79 1.79 3.47 1.86 5.00 1.86 38

Air traffi  c control 4.41 1.46 3.59 1.82 4.68 1.77 5.08 1.57 5.05 1.79 3.65 2.00 4.59 1.82 37

Signatures 5.00 1.12 3.75 1.68 4.56 1.58 4.67 1.39 4.75 1.54 3.78 1.82 4.72 1.68 36

Planet Earth (com-
parison task) 3.63 1.29 2.75 1.22 3.06 1.50 2.56 1.41 2.75 1.74 2.69 1.51 2.94 1.65 32

  Note .—Items were: 1. Time was passing by slower than usual. 2. I was stuck in a situation that I felt was irrelevant. 3. I wished time would go by 
faster. 4. Everything seemed repetitive and routine to me. 5. I felt bored. 6. I seemed to be forced to do things that have no value to me. 7. I wished 
I were doing something more exciting. Respondents indicated their agreement using a seven-point Likert-type scale (1: Strongly disagree; 2: Dis-
agree; 3: Somewhat disagree; 4: Neutral; 5: Somewhat agree; 6: Agree; and 7: Strongly agree). 
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252 TABLE C  

 DIFFERENTIAL EMOTION SCALE IN ONLINE SETTING, STUDY 2  

Emotion
Peg Turning Video Audio 1-back Signatures Air Traffi  c 

 Control Planet Earth

 M  SD  M  SD  M  SD  M  SD  M  SD  M  SD  M  SD 

Amusement 2.06* 1.98 2.04* 2.22 1.90* 1.93 2.46* 2.36 2.86* 2.29 2.31* 2.26 4.44 2.01

Anger 1.77* 2.13 1.38 2.05 1.30 2.13 1.31 2.14 0.68 1.17 0.85 1.51 0.44 0.96

Arousal 1.46 2.07 1.04 1.99 1.13 1.89 1.05 1.80 1.00 1.63 0.82 1.39 1.18 1.62

Boredom 5.33* 2.50 4.63* 2.38 4.55* 2.61 4.61* 2.24 3.89 2.09 4.88* 2.43 2.56 2.38

Confusion 2.38 2.28 1.77 1.98 1.97 2.44 1.58 2.20 1.92 2.14 1.45 2.21 1.18 1.79

Contempt 1.98* 2.26 1.27 1.96 1.37 2.13 1.64 1.98 1.17 1.76 1.15 1.86 0.61 1.26

Contentment 2.13 2.10 1.83 1.88 1.85* 2.04 1.59 1.75 2.38 2.06 1.97 2.10 3.07 2.23

Disgust 1.46 2.21 0.94 1.84 1.30 2.10 1.03 1.83 0.59 1.25 0.91 1.73 0.54 1.36

Embarrassment 1.25 2.08 0.77 1.75 0.94 1.94 0.86 1.91 0.56 1.28 0.69 1.35 0.58 1.45

Fear 0.52 1.41 0.40 1.02 0.78 1.86 0.61 1.57 0.53 1.26 0.58 1.47 0.32 0.87

Happiness 2.17 2.43 2.17 2.09 2.19* 2.40 2.07 2.17 2.53 2.34 2.51 2.54 3.68 2.59

Interest 2.42* 2.31 2.79* 2.34 2.96* 2.47 2.97* 2.38 3.82 2.20 3.40* 2.56 5.19 2.13

Pain 1.19 2.08 0.62 1.22 0.96 1.88 0.81 1.91 0.42 1.10 0.55 1.31 0.33 0.93

Relief 1.52 2.05 1.87 2.21 2.03 2.47 1.61 2.13 1.86 2.08 2.00 2.11 1.23 1.89

Sadness 1.13 1.88 0.75 1.38 0.96 1.96 0.68 1.58 0.67 1.27 0.64 1.56 0.46 1.02

Surprise 1.65 2.36 1.25 1.84 1.12* 1.97 1.51 2.28 1.15* 1.68 1.63 2.46 2.58 2.36

Tension 2.06* 1.98 1.65 2.10 1.37 2.25 2.39* 2.54 1.39 1.78 1.94 2.38 0.81 1.70

 Discreteness 0.73 0.63 0.52 0.68 0.49 0.64 0.18

  n 48 52 67 59 66 67 57
  Note .—Each emotion was rated on a scale with anchors 0: Not even the slightest bit and 8: The most I’ve ever felt in my life. *Planet Earth com-
parison,  p  < .0005. 
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 TABLE D  
 MULTIDIMENSIONAL BOREDOM SCALE ITEMS IN ONLINE SETTING, STUDY 2  

Task

Item

 n 1 2 3 4 5 6 7

 M  SD  M  SD  M  SD  M  SD  M  SD  M  SD  M  SD 

Peg turning 5.58 1.33 5.71 1.68 6.06 1.04 6.52 0.74 5.67 1.89 5.38 1.62 5.63 1.79 48

1-back 5.02 1.48 4.36 1.63 5.25 1.59 5.36 1.30 5.07 1.72 4.49 1.81 5.54 1.19 59

Air traffi  c control 5.25 1.35 4.49 1.71 5.63 1.35 5.69 1.34 5.34 1.60 4.39 1.78 5.27 1.61 67

Video 5.10 1.32 5.00 1.48 5.37 1.31 4.46 1.46 5.19 1.69 4.65 1.62 5.12 1.40 52

Audio 5.07 1.54 5.09 1.63 5.18 1.68 4.69 1.63 4.87 2.01 4.67 1.80 5.31 1.61 67

Signatures 5.00 1.56 3.94 1.52 5.20 1.49 4.92 1.60 4.61 1.75 3.94 1.74 4.88 1.45 66

Planet Earth (comparison 
task) 3.68 1.85 3.25 1.73 3.68 1.95 2.93 1.59 3.11 1.90 3.21 1.79 3.70 2.01 57

  Note .—Items were: 1. Time was passing by slower than usual. 2. I was stuck in a situation that I felt was irrelevant. 3. I wished time would go by 
faster. 4. Everything seemed repetitive and routine to me. 5. I felt bored. 6. I seemed to be forced to do things that have no value to me. 7. I wished 
I were doing something more exciting. Respondents indicated their agreement using a seven-point Likert-type scale (1: Strongly disagree; 2: Dis-
agree; 3: Somewhat disagree; 4: Neutral; 5: Somewhat agree; 6: Agree; and 7: Strongly agree). 

21-P
M

S
_M

arkey_140058.indd   253
21-P

M
S

_M
arkey_140058.indd   253

02/08/14   9:04 A
M

02/08/14   9:04 A
M


