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Abstract 

Media multitasking has brought concerns (e.g., lower productivity and performance) in multiple 

settings including college classrooms. The present study examined the behavior of texting in the 

classroom (TIC) by applying the behavioral economic demand theory while taking college 

students’ different attitudes and behaviors of TIC into consideration. Undergraduate students 

(109 females and 73 males for valid data, whose average age was 19.4 [SD = 2.5]) completed 

questionnaires on demographic characteristics, TIC-related attitude and behavior, and a demand 

task with a hypothetical scenario, which aimed to quantify the value of social rewards from text 

messaging with demand intensity (i.e., excessiveness) and elasticity (i.e., persistence). A cluster 

analysis identified four distinct subgroups who had varying levels of attitude (i.e., perceiving 

TIC as appropriate or inappropriate) and frequency of TIC: Inappropriate-Low-Frequency, 

Inappropriate-High-Frequency, Appropriate-Moderate-Frequency, and Appropriate-High-

Frequency subgroups. The subsequent analysis revealed that demand intensity and elasticity of 

the Inappropriate-Low-Frequency subgroup were significantly lower and higher, respectively, 

than those of the Inappropriate-High-Frequency and Appropriate-High-Frequency subgroups. In 

addition, in supplemental analyses of multiple regression, demand intensity, but not elasticity, 

significantly predicted frequencies of TIC. Considering these findings, excessive valuation of 

social rewards from text messaging, particularly characterized by its demand intensity, appears to 

play an important role in the frequency of TIC. The present study contributes to the literature on 

media multitasking by suggesting excessive valuation as a potential factor related to TIC and 

providing practical implications that can help explore effective interventions tailored for distinct 

types of college students who have varying TIC-related attitudes and behaviors. 
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A Behavioral Economic Demand Analysis of Media Multitasking in the College Classroom: 

A Cluster Analysis 

As mobile phones are used almost everywhere across the world, nearly all (97%) people 

own a mobile phone in the United States (Pew Research Center, 2022). Related to the prevalence 

of mobile phone use, media multitasking, or using media (e.g., text messaging) while engaging 

in other media or non-media activities at the same time (van der Schuur et al., 2015), has brought 

some concerns in multiple settings. For example, previous research addressed problematic 

texting behaviors, such as texting while driving (e.g., Hayashi, Foreman, et al., 2019) and texting 

while walking (e.g., Igaki et al., 2019). Texting in the classroom (TIC) is another type of 

problematic texting behaviors (Hayashi, 2021) as texting has been reported as the most common 

in-class media multitasking activity using a mobile phone (e.g., Roberts et al., 2014). The present 

study focuses on examining cognitive and behavioral factors related to TIC among college 

students from a behavioral economic perspective.  

According to previous research, college students engage in text messaging frequently, on 

average, spending 1.5 to 3.5 hours per day (Roberts et al., 2014; Rosen et al., 2013) and sending 

77 to 97 text messages per day (Junco & Cotten, 2012; Lepp et al., 2014). In another study for 

college students (Olmsted & Terry, 2014), nearly all (97.5%) of their participants reported that 

they engaged in TIC at least occasionally. As media multitasking, such as TIC, can reduce 

productivity (Rubinstein et al., 2001; Sanbonmatsu et al, 2013), TIC has been found to be 

associated with poorer academic performance (Bjornsen & Archer, 2015; Ellis et al., 2010; 

Gingerich & Lineweaver, 2014). Thus, it is important to improve knowledge of TIC and related 

factors, which can help develop effective interventions to reduce TIC. 
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There are multiple factors related to TIC, which concern students’ characteristics (e.g., 

motivation, personality, self-regulation, executive function) as well as instructors’ behavior 

(Abel et al., 2012; Bolkan & Griffin, 2017; Hayashi & Nenstiel, 2021; Toyama & Hayashi, 

2021a, 2021b; Wei et al., 2012; Wei & Wang, 2010). One of those factors that have been 

understudied is students’ cognition about TIC, such as their attitude or perception of TIC being 

appropriate or inappropriate (Hayashi, 2021). While few studies had addressed this factor, 

Hayashi (2021) demonstrated some attitude-behavior discrepancy of TIC: college students who 

frequently engaged in TIC despite their perception of TIC as inappropriate showed greater 

degree of impulsive decision making (as determined by rates of delay discounting or subjective 

devaluation of future rewards) compared to those who infrequently engaged in TIC and/or those 

who perceived TIC as appropriate.  

While TIC may involve multiple causes that can affect it in a complex way, this attitude-

behavior discrepancy may be one of the hallmarks of TIC, which warrants further research. 

Thus, the present study focuses on specifically investigating this factor. For this investigation, we 

propose that a behavioral economic approach, which integrates behavioral science and principles 

of microeconomics for the purpose of functional analysis of economic processes (Hursh, 1980, 

1984), can be useful. Particularly, one important feature of these behavioral economic research 

programs is a conceptual and methodological framework for quantifying excessive preference 

for a smaller but immediate reward, and this has been well characterized by the behavioral 

economic demand theory, according to which an impulsive behavior, as characterized by the 

attitude-behavior discrepancy, can be understood by the excessive valuation of the reward that 

maintains the impulsive behavior (cf. Bickel et al., 2014).  
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Demand is a fundamental economic concept referring to the amount of a commodity 

consumed at a given price. In demand analysis that allows for quantifying the subjective value of 

a commodity, a demand curve is often used to graphically show the amounts of a commodity 

consumed at varying prices. Two important indices generated from a demand analysis are 

demand intensity and change in demand elasticity (hereafter demand elasticity for the sake of 

simplicity; cf. Gilroy et al., 2020). Demand intensity refers to the consumption of a commodity at 

the lowest price (i.e., zero or the lowest available price) showing the consumption level when 

little or no constraint is added. This index is useful in addressing some problematic behaviors as 

it is related to the hedonic value one personally puts on a reward (e.g., how much they like or 

enjoy the reward) (Bickel et al., 2014). High demand intensity indicates excessiveness of 

consumption (Koffarnus & Kaplan, 2018). Despite its usefulness, demand intensity alone may 

not predict consumption at higher prices, so another index called demand elasticity should be 

examined together with demand intensity. Demand elasticity refers to how rapidly consumption 

decreases responding to increases in price (i.e., sensitivity of consumption to price increase). In 

opposition to an elastic demand, an inelastic demand can indicate lower sensitivity to increased 

prices or more persistence of consumption.  

Previous studies (Hayashi & Blessington, 2021; Hayashi, Friedel, et al., 2019a) have 

shown that the behavioral economic demand theory could be applied to better understand the 

behavior of text messaging by addressing its excessiveness and persistence. That is, these studies 

have shown that both text-messaging while driving (Hayashi, Friedel, et al., 2019a) and text-

message dependency (Hayashi & Blessington, 2021) can be characterized by higher intensity of 

demand for social interaction (i.e., excessiveness) as well as low elasticity of the demand (i.e., 
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persistence), indicating that those who engage in the problematic text-message behaviors show 

greater valuation of social rewards from text messaging. 

These literatures linking the text-messaging behaviors and the behavioral economic 

demand theory provide a compelling rationale to examine the utility of demand analysis in TIC. 

Specifically for TIC, what has not been addressed in previous research is whether students’ 

attitude-behavior discrepancy as discussed earlier (or consistency between their attitude and 

behavior) can be well explained by their excessive valuation of social rewards associated with 

text messaging, as represented by two theoretically derived demand indices—demand intensity 

(i.e., excessiveness) and demand elasticity (i.e., persistence). Possibly, there may be different 

types of students in terms of their attitude and behavior of TIC (including students who has such 

attitude-behavior discrepancy versus other types of students), who may have varying 

characteristics with regard to the intensity and elasticity of demand for text messaging (in 

general, not specific to TIC). If this is the case, identifying specific groups of students who have 

different characteristics related to problematic texting behavior as indicated by their excessive 

valuation of social rewards would be helpful to develop effective interventions tailored for those 

different types of students to reduce their TIC. Thus, this direction of research applying the 

behavioral economic demand theory while addressing different attitudes and behaviors can have 

practical implications, but no previous studies, to our knowledge, has conducted such research. 

The present study aimed to improve the knowledge of TIC using the behavioral economic 

demand theory while taking college students’ different attitudes and behaviors of TIC into 

consideration. The overarching goal of the present study was to examine (a) whether there is a 

distinct subgroup of college students who demonstrate the attitude-behavior discrepancy in terms 

of TIC, and if so, (b) whether such a subgroup of students differ from other students in terms of 
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their demand for social interaction from text messaging. Specifically, in an effort to evidence 

attitude-behavior discrepancies in college students’ TIC, we first determined whether college 

students fell into discrete subgroups in terms of frequencies and attitudes of their TIC. To this 

end, we adopted a cluster analysis technique, which allowed us to identify naturally-occurring 

distinct subgroups based on similarities across selected variables, so that members of the 

resulting subgroups are as similar as possible to others within their subgroup and as different as 

possible to those in other subgroups (Clatworthy et al., 2005; Yim & Ramdeen, 2015). This is in 

contrast to previous studies (e.g., Hayashi, 2021) that employed simpler and more arbitrary 

classification approaches (e.g., median-split). It was hypothesized that college students would be 

grouped into distinct and practically meaningful subgroups that would differ in their levels of 

frequencies and attitudes of TIC, and one of such subgroups would be the one showing the 

attitude-behavior discrepancy (i.e., those who perceive TIC as inappropriate but still engage in 

TIC frequently).  

If a subgroup of students who shows the attitude-behavior discrepancy is identified, a 

next logical step is to examine how the subgroup differs from other subgroups. Therefore, we 

compared a subgroup of students with the attitude-behavior discrepancy with other subgroups of 

students in terms of valuation of social rewards from text messaging, as represented by the 

intensity and elasticity of the demand. Based on the previous finding that students with the 

attitude-behavior discrepancy showed greater impulsive decision making (Hayashi, 2021), it was 

hypothesized that the subgroup of students with such attitude-behavior discrepancy would show 

greater valuation of social reward from text messaging, as represented by higher demand 

intensity (i.e., excessiveness) and lower elasticity (i.e., persistence), than other subgroups of 

students.  
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Method 

Participants 

We recruited 192 undergraduate students from introductory psychology courses at a 

university in the Northeastern United States for this study, and the students received course 

credit for their participation. Using the criteria developed by Stein et al. (2015), students who 

showed nonsystematic patterns of responding (n = 10) on the demand task were excluded from 

this study (details described below). The remaining sample consisted of 109 females and 73 

males, and their mean age and years of higher education were 19.4 (SD = 2.5) and 1.4 (SD = 

1.1), respectively.  

Procedure 

An online session was hosted on Qualtrics (Provo, UT). After agreeing to participate, the 

participants completed questionnaires on their demographic information (age, gender, and years 

of higher education) and their in-class text-messaging behavior as well as a demand task with a 

hypothetical scenario. The present study is a part of the larger survey and portions of the present 

data were reported in different studies with different goals and analyses ([blinded for review]). 

The Institutional Review Board at the second author’s affiliated university reviewed the study 

protocol and deemed the study exempt. 

Questionnaire on In-Class Text-Messaging Behavior  

The questionnaire included four questions about TIC. Two questions assessed the 

frequencies of their sending and reading a text message in the classroom separately (e.g., “How 

often do you send a conversation through text, email, and/or social media (e.g., Facebook) while 

you are in class?”) using a 5-point Likert scale ranging from 1 (never), 2 (seldom/occasionally), 
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3 (sometimes), 4 (often/usually), to 5 (always). Total scores of the two questions were calculated, 

and higher scores indicate higher frequencies of TIC. Cronbach’s alpha with the current sample 

was .89.  

The other two questions assessed their attitudes toward sending and reading a text 

message in the classroom separately (e.g., “In general, how inappropriate is it to read a 

conversation through text, email, and/or social media (e.g., Facebook) while you are in class?”) 

using a 5-point Likert scale ranging from 1 (not at all), 2 (slightly), 3 (moderately), 4 (very), to 5 

(extremely). Total scores of the two questions were calculated, and higher scores indicate more 

unfavorable attitudes (i.e., inappropriateness) toward TIC. Cronbach’s alpha with the current 

sample was .92.  

Hypothetical Text-Messaging Demand Task  

To assess the demand for text messaging in a general context, a hypothetical text-

messaging demand task was developed based on similar previous studies (Hayashi, Friedel, et 

al., 2019a; Reed et al., 2016; Roma et al., 2016). In this task, the participants indicated their 

likelihood of paying an extra charge to continue sending and receiving text messages using a 

visual analog scale. The following instruction was given on each trial: 

Suppose you have a prepaid cell phone that has a maximum number of text messages you 

can send and receive for each month. Once you hit the maximum, you have no other way 

to send and receive text messages for the rest of the month unless you pay an extra charge 

to unlock the limit. Imagine that you hit the maximum but you still have 5 days left 

before the next month begins. If the extra charge to unlock the limit is [amount], how 

likely you are to pay the extra charge (rating: 100) versus waiting for 5 days without 

sending and receiving text messages (rating: 0)? 
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The visual analogue scale, a horizontal line anchored with 0 (definitely wait) and 100 

(definitely pay) on the left and right edges of the line, respectively, was located immediately 

below the instruction. On each trial, the participants rated their likelihood of paying the extra 

charge by dragging the slider bar of the visual analogue scale. The amount of the extra charge 

varied across trials in this order: $0.10, $1, $3, $5, $10, $15, $20, $30, $40, $50, $60, and $80.  

The demand task can provide two important demand indices, demand intensity and 

demand elasticity, that indicate the level of valuation of a reward of interest. In the present study, 

demand intensity refers to the level of demand for text messaging at the lowest amount of the 

extra charge, and it was based on the observed data (i.e., the likelihood of paying when the extra 

charge was $0.10). Higher demand intensity indicates higher likelihood of paying the extra 

charge. 

Demand elasticity in the present study refers to sensitivity of the demand to increases in 

the amount of the extra charge, and it was represented by essential value (EV; Hursh, 2014), 

which was calculated in two steps. First, the value of the α parameter was derived by fitting 

group or individual data to the exponentiated version of the demand equation (Koffarnus et al., 

2015) using least squares nonlinear regression: 

𝑄 = 𝑄0 ∙ 10
𝑘(𝑒−𝛼𝑄0𝐶−1) (1) 

where Q is likelihood of paying a given amount of the extra charge C, Q0 is demand intensity, α 

is the rate of change in elasticity, and k is a constant that denotes the range of likelihood of 

paying the extra charge in log units (k = 2 for all analyses; Gilroy et al., 2018). We chose the 

exponentiated version because it allows for inclusion of zero values in the analyses (Koffarnus et 

al., 2015).  
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Second, using the α value derived, essential value was calculated based on the following 

formula: 

𝐸𝑉 =
1

(100 ∙ 𝛼 ∙ 𝑘1.5)
 (2) 

where the parameters are the same as in Equation 1. Please note that higher essential values 

indicate lower demand elasticity (i.e., greater insensitivity or persistence of the likelihood despite 

increases in the price). We used essential values for the analysis of the demand elasticity because 

Equation 1 could not be fit to data from some participants due to the likelihood being 0 for all the 

amounts, but essential values for these participants could be conceptualized as zero (see Hayashi, 

Friedel, et al., 2019a; Reed et al., 2016, for similar arrangements).  

Data Exclusion, Group Assignment, and Data Analyses  

As mentioned previously, we applied the criteria developed by Stein et al. (2015) to 

identify non-systematic responders and the data from 10 participants were excluded from 

analyses. The criteria flag nonsystematic data for further consideration in these three categories: 

(a) trend: consumption (cf. likelihood in the present study) not reduced by more than 0.025 log-

unit range from the first to last price; (b) bounce: the proportion of “jumps” (defined as increases 

in consumption from one price to another greater than 25% of the consumption at the first price) 

greater than 10% of all price increases; and (c) reversal from zero: reoccurrence of nonzero 

consumption once zero consumption at two consecutive prices are observed. We excluded all 

data that violated the bounce and reversal-from-zero criteria but relaxed the trend criterion and 

did not exclude the data with zero consumption (i.e., exclusive choice of 0 as the likelihood for 

paying the extra charge), as mentioned previously. The exclusion rate in the present study (5.2%) 

is comparable to that of the previous studies with similar arrangements (e.g., Reed et al., 2016).  
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To determine whether college students can be classified into distinct subgroups in terms 

of their attitudes and frequencies of TIC, a hierarchical cluster analysis, which involves a series 

of sequential steps in which individual cases are merged together one at a time based on their 

similarities (Greenacre & Primicerio, 2013), was conducted with Ward's method as the method 

of clustering, squared Euclidian distances as the measure of the distance, and z-score conversion 

as the method of standardization (see Clatworthy et al., 2005; Yim & Ramdeen, 2015, for more 

technical details and the rationale of the choices of the parameters). To determine the number of 

clusters, we used the inverse scree technique (Lathrop & Williams, 1987), in which a sudden 

change in coefficient values was detected by visual inspection (see Yim & Ramdeen, 2015, for 

more technical details).  

Once distinct subgroups of students who differed in terms of their attitudes and 

frequencies of TIC, the subgroups were compared on the demographic variables, in-class text-

messaging behavior, and demand indices. With respect to the statistical analyses of the 

demographic variables and measures on in-class text-messing behavior, gender was analyzed by 

a chi-square test. Continuous variables were analyzed by a one-way analysis of variable 

(ANOVA) or by the Welch ANOVA if the assumption of homogeneity of variances, as assessed 

by Levene's test for equality of variances, was violated. The post-hoc pairwise comparisons were 

performed by the Tukey test or by the Games-Howell test if the assumption of homogeneity of 

variances was violated. The two demand indices were analyzed with the Kruskal-Wallis test 

because some data were not normally distributed. The post-hoc pairwise comparisons were 

conducted using the Dunn test (Dunn, 1964) with Bonferroni corrections. Lastly, as 

supplemental analyses, multiple linear regression was performed to determine whether the 



DEMAND ANALYSIS OF MEDIA MULTITASKING IN THE COLLEGE CLASSROOM 15 
 

demand intensity and elasticity would predict attitudes and frequencies of TIC. All statistical 

analyses were performed with SPSS Version 27. The statistical significance level was set at .05. 

Results 

Figure 1 shows a scree plot of the cluster analysis demonstrating the change in the 

coefficient values as a function of the number of clusters. There was a discontinuous or robust 

increase in coefficient values (i.e., “jump”) between three- and four-cluster models, suggesting 

the model with four clusters best fits the present data. Table 1 shows the demographic 

characteristics of the four clusters. There was a statistically significant difference across the 

clusters for age, F(3, 96.7) = 3.26, p = .025, partial η2 = .042, but no statistically significant 

difference was found for gender, χ2(3) = 5.27, and years of higher education, F(3, 178) = 0.47, p 

= .703,  partial η2 = .008. 

Figure 2 shows the inappropriateness and frequency of in-class text-messaging behavior 

of each participant. The results of the ANOVA revealed the clusters differed significantly on 

inappropriateness, Welch's F(3, 95.7) = 128.37, p < .001, partial η2 = .679, and frequency, 

Welch's F(3, 94.6) = 182.69, p < .001, partial η2 = .715. The results of the post-hoc comparisons 

are shown in Table 2. Overall, the four clusters show distinctive patterns in terms of 

inappropriateness and frequency of in-class text messaging. Participants in Cluster 1 were 

characterized by high inappropriateness and low frequency of in-class text messaging and are 

termed here as Inappropriate-Low-Frequency users. Participants in Cluster 2 were characterized 

by high inappropriateness and high frequency and are termed as Inappropriate-High-Frequency 

users. Participants in Cluster 3 were characterized by low inappropriateness and moderate 

frequency and are termed as Appropriate-Moderate-Frequency users. Finally, participants in 
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Cluster 4 were characterized by low inappropriateness and high frequency and are termed as 

Appropriate-High-Frequency users. 

Figure 3 shows the group medians of the likelihood of paying the extra charge as a 

function of the amounts of the charge and best-fitting demand curves for all clusters. For all 

clusters, Equation 1 described the data very well (R2’s >.93). Demand for text messaging was 

less intense (i.e., lower Q0 value) and more elastic (i.e., lower essential value) for the 

Inappropriate-Low-Frequent users than other three types of users, indicating that the 

Inappropriate-Low-Frequency users were less likely to continue text messaging at the lowest 

amount of the extra charge and were more sensitive to increase in the amounts of the charge.  

To further analyze the difference across the clusters, the demand indices were calculated 

based on the data from each participant, and Figure 4 shows median demand intensity (Q0) and 

demand elasticity (EV) for all clusters. The results of the Kruskal-Wallis test revealed significant 

differences across clusters on the demand intensity, χ2(3) = 12.43, p = .006, and the demand 

elasticity, χ2(3) = 12.85, p = .005. Table 3 shows the results of the post-hoc comparisons 

performed by the Dunn-Bonferroni test. 

Lastly, as supplemental analyses, multiple liner regression predicting attitudes and 

frequencies of TIC as outcome variables was performed with the two demand indices as 

predictors. The results showed that demand intensity (β = .26, t = 3.61, p < .001), but not demand 

elasticity (β = .14, t = 1.92, p = .056), significantly predicted frequencies of TIC, and that both 

demand intensity (β = -.08, t = -1.10, p = .275) and demand elasticity (β = -.04, t = -0.58, p 

= .566) did not significantly predict attitudes of TIC. 
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Discussion 

The present study aimed to examine the behavior of TIC among college students by 

applying the behavioral economic demand theory while taking their different attitudes and 

behaviors of TIC into account. As discussed in detail below, we specified practically meaningful 

subgroups of students with a cluster analysis and demonstrated significant differences related to 

excessiveness and persistence of text messaging (indicated by the demand intensity and 

elasticity, respectively) among the distinct subgroups.  

The results of the present study supported our first hypothesis that college students would 

be grouped into distinct and practically meaningful subgroups that would differ in their levels of 

frequencies and attitudes of TIC, and one of such subgroups would show the attitude-behavior 

discrepancy (i.e., those who frequently engaged in TIC despite their perception of its 

inappropriateness), as shown by the results of our cluster analysis and the significant differences 

among the four distinct subgroups of college students who differed in the combination of levels 

of frequencies (“low,” “moderate,” or “high”) and attitudes (“appropriate” or “inappropriate”) of 

TIC. This finding based on the more sophisticated (and less arbitrary) classification technique 

extends previous research that reported such a discrepancy (e.g., Hayashi, 2021), which further 

illustrates the importance of investigating the underlying mechanism of the discrepancy.  

For our second hypothesis that the subgroup of students with the attitude-behavior 

discrepancy (i.e., those who perceived TIC as inappropriate but still engaged in TIC frequently) 

would show greater valuation of social rewards from text messaging, as represented by higher 

demand intensity and lower elasticity than other subgroups, our results only partially support this 

hypothesis. When compared with the Inappropriate-Low-Frequency subgroup (who might be 

considered “good students” as they did not engage in TIC frequently perceiving it as 
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inappropriate), the attitude-behavior-discrepancy subgroup showed higher demand intensity and 

lower elasticity as expected. However, the levels of the two demand indices of the attitude-

behavior-discrepancy subgroup did not differ from those of the other two subgroups. Thus, while 

Hayashi (2021) demonstrated that such an attitude-frequency discrepancy for TIC was related to 

impulsive decision making, the present findings suggest that the excessive valuation of social 

rewards (i.e., demand) could not completely explain the attitude-frequency discrepancy.  

It should be noted, however, that the results of this study may have been affected by some 

potential statistical and methodological issues. Specifically, while Figure 3 shows some apparent 

differences, for example, between the Inappropriate-High-Frequency subgroup (i.e., students 

with the attitude-behavior discrepancy) and Appropriate-Moderate-Frequency subgroup, they 

were not statistically significant. This may have been influenced by the lack of sufficient 

statistical power due to the relatively small sample size of this study. Additionally or 

alternatively, a ceiling effect may have affected the results: the similarity or insignificant 

difference in the demand curves among the three subgroups other than the “good-student” 

subgroup may have been because their demand indices, particularly demand intensity, were too 

close to the upper limit (i.e., the maximum likelihood in this study was 100). In other words, 

there may actually have been differences among these three subgroups, which could not be 

detected in the present study due to the lack of statistical power and/or the ceiling effect. These 

issues should be addressed in future research having larger numbers of samples and/or using 

alternative measures.  

Nevertheless, with respect to the role of excessive demand for text messaging in the 

frequency of TIC (not in the attitude-behavior discrepancy), the present results of the multiple 

regression analyses that demand intensity, but not elasticity, significantly and independently 
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predicted the frequency of TIC have an important implication. In contrast to the previous 

findings on other texting behaviors indicating that both higher demand intensity and lower 

demand elasticity were associated with higher texting while driving (Hayashi, Friedel, et al., 

2019a) and greater text-message dependency (Hayashi & Blessington, 2021), the present study 

suggests that TIC may be characterized by excessiveness (i.e., high demand intensity), rather 

than persistence (i.e., low demand elasticity), of text messaging. This finding that excessive 

valuation, particularly demand intensity, of text messaging in general predicted the frequency of 

TIC can correspond to previous findings suggesting associations of habitual use of text 

messaging with the frequency of TIC (e.g., Wei & Wang 2010). Future research is needed to 

identify how exactly the attitudes toward TIC would interact with excessive valuation of social 

interaction from text messaging in influencing habitual use of text messaging.  

Implications for Interventions 

In addition to its contribution to furthering the knowledge of TIC, the present study offers 

two implications for potential interventions for TIC. First, the present finding of identifying 

distinct four subgroups of college students can be useful in exploring effective interventions to 

reduce TIC. For example, two subgroups identified in this study had different attitudes toward 

TIC but still engaged in TIC frequently, which suggests that changing only students’ attitude 

may not be an effective intervention to reduce the frequency of TIC. In addition, considering the 

lower (or moderate) frequency of the other subgroup who perceived TIC as appropriate, such an 

undesirable attitude may not necessarily lead to the problematic behavior (i.e., high frequency of 

TIC). Thus, in order to reduce their frequency of TIC, it may be necessary to address students’ 

other characteristics in addition to their attitude. 

Second, if the demand, or excessive valuation, of text messaging plays an important role 
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in the frequency of TIC as discussed earlier, one potentially effective intervention is episodic 

future thinking, which can help enhance the salience of future, long-term outcomes of a certain 

behavior (Bickel et al., 2017). Previous research has shown that engaging in episodic future 

thinking reduces demand for food in a similar hypothetical task (Sze et al., 2017). This approach 

may also be useful for reducing the demand for TIC, which may result in decreasing its 

frequency. Future research should examine the effectiveness of this intervention to reduce TIC. 

As distinct subgroups have been identified in the present study, the intervention should possibly 

be tailored for different types of students with varying attitudes and behaviors, rather than using 

a one-size-fits-all approach indiscriminately targeting “college students” as a whole. 

Limitations 

Despite the contributions of the present study to directing potential future research, there 

were some limitations to be noted. First, in addition to the small sample size as discussed earlier, 

the results of this study were based on data from students in a single university, although this was 

the first study, to our knowledge, that applied demand analysis to TIC. In order to generalize the 

findings, it should be replicated with larger and diverse samples from various universities. In 

addition, while the cluster analysis allowed us to identify practically meaningful subgroups of 

college students, it could not determine, due to our cross-sectional design, whether there was a 

causal relationship between the characteristics indicated by the demand indices (i.e., 

excessiveness and persistence of text messaging) and TIC (or its attitude and frequency). In order 

to develop effective interventions for TIC as discussed earlier, such a causal relationship would 

need to be identified. Thus, future research should adopt experimental designs to test the 

causality. Third, while the demand task in the present study showed good concurrent validity 

based on the significant association between TIC frequencies and the demand intensity, we did 
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not evaluate other types of validity (e.g., convergent validity; MacKillop et al., 2008) as well as 

test-retest reliability of the task (Johnson, & Bruner, 2013). To improve the utility of the demand 

task, it is advisable for future research to further evaluate the validity and reliability of the task. 

Lastly, the demand task in the present study was hypothetical and thus discrepancies between 

hypothetical and actual choice patterns can occur (Jacobs & Bickel, 1999). It is important to 

note, however, that this issue is empirical in nature: Previous research using similar demand 

tasks has documented high correspondence between hypothetical and actual choices (Amlung & 

MacKillop, 2015; Amlung et al., 2012; Wilson et al., 2016). Given the strong empirical support, 

we believe the use of the hypothetical task in the present study would be acceptable, at least in 

this exploratory study. 

Conclusion 

In conclusion, the present study was the first, to our knowledge, that aimed to explain the 

behavior of TIC by applying behavioral economic demand analysis and identified excessive 

valuation for text messaging as a potential factor related to the frequency of TIC. Considering 

our findings, we provided practical implications that can help explore effective interventions for 

distinct types of college students who have varying TIC-related attitudes and behaviors. These 

findings contribute to the literature on media multitasking in the college classroom. 
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Table 1 

Demographic Characteristics for All Clusters 

Characteristics Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Gender     

Female 23 29 33 24 

Male 22 10 26 15 

Age in years* 19.7 (2.6) 18.8 (1.0) 19.9 (3.6) 18.8 (1.0) 

Years of higher education   1.4 (1.1)   1.3 (1.0)   1.5 (1.3)   1.2 (1.1) 

Note. The numbers are means (and SD’s) except for Gender. Cluster 1 = Inappropriate-Low-

Frequency subgroup. Cluster 2 = Inappropriate-High-Frequency subgroup. Cluster 3 = 

Appropriate-Moderate-Frequency subgroup. Cluster 4 = Appropriate-High-Frequency subgroup. 

*p < .05. 
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Table 2 

Post-Hoc Comparisons of In-Class Text Messaging among Clusters  

Measures Comparison     Δ SE   p     95% CI 

Inappropriateness C1 & C2 0.52 0.24 .135   [-0.10, 1.14] 

 C1 & C3 4.05 0.26 < .001   [3.36, 4.74] 

 C1 & C4 3.88 0.29 < .001   [3.12, 4.63] 

 C2 & C3 3.53 0.25 < .001   [2.89, 4.18] 

 C2 & C4 3.36 0.27 < .001   [ 2.64, 4.07] 

 C3 & C4 -0.18 0.30 .934   [-0.95, 0.60] 

Frequency C1 & C2 -4.17 0.28 < .001   [-4.92, -3.43] 

 C1 & C3 -1.27 0.24 < .001   [-1.88, -0.66] 

 C1 & C4 -4.74 0.22 < .001   [-5.32, -4.15] 

 C2 & C3 2.90 0.29 < .001   [2.14, 3.66] 

 C2 & C4 -0.56 0.28 0.188   [-1.30, 0.170] 

 C3 & C4 -3.47 0.23 < .001   [-4.07, -2.86] 

Note. The p values and 95% CI’s were adjusted for multiple comparisons according to the 

Games-Howell procedure. Δ = Mean difference. C1 = Inappropriate-Low-Frequency subgroup. 

C2 = Inappropriate-High-Frequency subgroup. C3 = Appropriate-Moderate-Frequency subgroup. 

C4 = Appropriate-High-Frequency subgroup. Bold numbers indicate statistical significance.  
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Table 3 

Post-Hoc Comparisons of Demand Indices among Clusters  

Indices Comparison     Z   p r 

Intensity C1 & C2 -2.70 0.041 0.29 

 C1 & C3 -1.24 1.000 0.12 

 C1 & C4 -3.06 0.013 0.33 

 C2 & C3 1.68 0.562 0.17 

 C2 & C4 0.35 1.000 0.04 

 C3 & C4 -2.06 0.237 0.21 

Elasticity C1 & C2 -2.70 0.042 0.29 

 C1 & C3 -2.15 0.190 0.21 

 C1 & C4 -3.34 0.005 0.36 

 C2 & C3 0.80 1.000 0.08 

 C2 & C4 0.62 1.000 0.07 

 C3 & C4 -1.48 0.827 0.15 

Note. The p values were adjusted for multiple comparisons according to the Bonferroni 

procedure. C1 = Inappropriate-Low-Frequency subgroup. C2 = Inappropriate-High-Frequency 

subgroup. C3 = Appropriate-Moderate-Frequency subgroup. C4 = Appropriate-High-Frequency 

subgroup. Bold numbers indicate statistical significance. 
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Figure 1 

Scree Plot of the Cluster Analysis  
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Figure 2 

Inappropriateness and Frequency of In-Class Text-Messaging Behavior for All Clusters  

 

Note. Error bars indicate 95% confidence intervals and thick horizontal lines within the error 

bars indicate means. Cluster 1 = Inappropriate-Low-Frequency subgroup. Cluster 2 = 

Inappropriate-High-Frequency subgroup. Cluster 3 = Appropriate-Moderate-Frequency 

subgroup. Cluster 4 = Appropriate-High-Frequency subgroup. ***p <.001. 
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Figure 3 

Likelihood of Paying the Extra Charge and Best-Fitting Demand Curves as a Function of the 

Amounts of the Extra Charge 

 

Note. EV = essential value.  
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Figure 4 

Median Demand Intensity and Elasticity for All Clusters 

 

Note. Error bars indicate 95% confidence intervals. Cluster 1 = Inappropriate-Low-Frequency 

subgroup. Cluster 2 = Inappropriate-High-Frequency subgroup. Cluster 3 = Appropriate-

Moderate-Frequency subgroup. Cluster 4 = Appropriate-High-Frequency subgroup. *p <.05. **p 

<.01. 

 

 

 

 


	A behavioral economic demand analysis of media multitasking in the college classroom: A cluster analysis
	Recommended Citation

	OLE_LINK2
	OLE_LINK1

