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ABSTRACT 

Smartphone multitasking has become prevalent under real-time class contexts, 

yet its manifestation and antecedents have not been fully investigated. The purpose 

of this exploratory sequential mixed-method study is to explore Chinese 

undergraduates’ in-class smartphone multitasking behavior and its predictors. By 

adopting the “multitasking cycle” perspective, this study regards multitasking as a 

cyclic process of interruption (i.e., switching from class to other activities) and 

resumption (i.e., switching back to class). In the qualitative phase of this study, 15 

Chinese undergraduate students were recruited as key informants via purposeful 

sampling. The interview findings revealed four themes related to students’ in-class 

smartphone multitasking behavior, namely, smartphone activities, smartphone 

multitasking modes, duration, and frequency of in-class smartphone multitasking. 

A total of 20 themes related to the driving force behind off-task smartphone 

multitasking (at both interruption and resumption stages) and 14 themes related to 

the predictors of on-task smartphone multitasking were also identified. Qualitative 

themes were then selected and transformed to guide the development of quantitative 

research models and the survey instrument. Four research models and a 

questionnaire instrument were eventually constructed in the interim phase.   

In the quantitative phase, the developed survey instrument was used to collect 

data from a large population of undergraduates from Mainland China to validate the 

qualitative findings. To further prove the reliability of the collected behavioral data, 

the experience-sampling method (ESM) approach was adopted to triangulate the 

findings by collecting “at the moment” data regarding students’ in-class smartphone 

behavior.  

The integrated results (qualitative, quantitative, and ESM) regarding in-class 

smartphone multitasking behavior revealed three smartphone activity types 

involved in smartphone multitasking, namely, course-unrelated, course-related, and 

course-unrelated yet learning-related smartphone activities. Three in-class 

smartphone multitasking modes were also identified, namely, frequent switching, 

concurrent smartphone multitasking, and immersive smartphone multitasking. 

Students have a high frequency yet short duration of multitasking with their 
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smartphones. Results regarding the smartphone multitasking predictors indicate 

that positive and negative affects (i.e., pleasure and boredom, usefulness, and 

academic stress) act as reinforcers that play an essential role in driving the 

interruption stage of both off- and on-task smartphone multitasking. The 

resumption stage of off-task and on-task smartphone multitasking was predicted by 

sense of guilt, perceived course value, vigilance, educational cue, perceived cost, 

relative usefulness, task completion, and leadership of instructors. However, 

internal drives, such as sense of guilt and perceived course value, greatly influenced 

students’ off-task switching back intention and subsequent switching back behavior, 

whereas external drives, including leadership of instructors and task completion, 

greatly influenced students’ on-task switching back intention and its actual 

switching back behavior. 

Theoretically, this study advances the conceptualization of “smartphone 

multitasking” and reveals various aspects of in-class smartphone multitasking 

behavior. This work contributes to the smartphone multitasking literature by 

proposing two integrated research models of multitasking predictors, which pave 

new ways for future explorations of the reasons behind multitasking. Practically, 

this study proposes some possible ways for teachers to inhibit students’ problematic 

smartphone behaviors during class. The findings of this work can also help students 

concentrate on classroom learning and mitigate internal and external interruptions 

to their learning. 

 

Keywords: smartphone multitasking, predictors, multitasking cycle, real-time 

classroom, undergraduate students. 
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Chapter 1 Introduction 

 This chapter describes the prevalence of smartphone multitasking behavior 

in educational settings as the research background and states the reasons why 

Chinese undergraduate students are selected as research objects. Afterward, this 

chapter presents the problems, purpose, and significance of this study and 

enumerates the key concepts. The structure of the entire dissertation is also outlined.  

1.1 Research background 

Multitasking is not a rare phenomenon in today’s world (Rosen, Carrier, & 

Cheever, 2013). Sana, Weston, and Cepeda (2013) used the term “ingrained” to 

describe the universality of this phenomenon. Multitasking has already penetrated 

various fields of human activities, including working (Monk, Trafton, & Boehm-

Davis, 2008; König, Oberacher, & Kleinmann, 2010), learning (Hembrooke & Gay, 

2003; Lee, Lin, & Robertson, 2012), entertaining (Rigby, Brumby, Gould, & Cox, 

2017; Christensen, Bickham, Ross, & Rich, 2015), and socializing (Becker, 

Alzahabi, & Hopwood, 2013; Pea et al., 2012). 

With the development and popularity of information and communication 

technologies (ICT) in recent decades, smartphone use has become prevalent in 

modern society. As pocket-sized devices with instant connection, openness, and 

versatility features, smartphones have significantly changed the way people live. 

These devices have even become indispensable in the daily lives of people, 

particularly youngsters (Salehan & Negahban, 2013; Pew Research Center, 2015; 

2018). The popularity of smartphones has brought multitasking to a new height.  

Smartphone multitasking in the educational setting is commonplace 

nowadays (Luo, Sun, & Yeung, 2018; Xu, Wang, & David, 2016). Empirical 

evidence has shown that university students tend to multitask with their 

smartphones under various learning contexts inside and outside their classrooms 

(Yang, Xu, & Zhu, 2015; Luo, Sun, Yeung, & Li, 2018; Zhang, 2015), especially 

under real-time instructional sessions (Felisoni & Godoi, 2018; Ravizza, Uitvlugt, 
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& Fenn, 2017). In today’s higher education classrooms almost all the students arrive 

for classes equipped with smartphones, the eagerness for students to regularly check 

and engage in phone activities to large extent enhance the likelihood of smartphone 

multitasking during lessons (Felisoni & Godoi, 2018; Ravizza, Uitvlugt, & Fenn, 

2017; Carrier, Rosen, & Cheever, 2015). Additionally, under the era of educational 

informationization, diverse pedagogical and economic factors encourage course 

instructors to incorporate smartphones as instructional tools (Wood, Mirza, & Shaw, 

2018), which may also increase the frequency of in-class smartphone multitasking. 

However, although in-class smartphone multitasking has become prevalent 

nowadays, it was proven to bring negative consequences like poorer academic 

performance and attentional outcomes to university students (Carrier et al. 2015; 

Junco and Cotten 2011; Lau 2017). Thus, in-class smartphone multitasking is 

considered as inappropriate behavior in most cases. Given that, researchers have 

started to show great interests in this issue (Sapci, Elhai, Amialchuk, & Montag, 

2021; Fu, Gao, Wei, Chen, & Liu, 2021; Deng, Liu, Ku, & Lin, 2021) and are 

willing to devote significant effort to advance the knowledge of in-class smartphone 

multitasking in expect to provide guidance for optimizing university classroom and 

correcting in-class problematic behaviors of students. Similarly, this study aims to 

explore how Chinese undergraduate students multitask with their smartphones in 

real-time classroom contexts and identify the driving force behind their in-class 

smartphone multitasking behaviors.  

China presents an ideal setting for in-class smartphone multitasking research 

for several reasons. First, China has the second-largest youth population in the 

world (328 million; Xiong, Warwick, & Chalies, 2020) and, according to the Pew 

Research Centre, the smartphone penetration rate among Chinese youth had 

reached 94% as early as 2017. Second, China provided 85.3% of its adolescent 

population with Internet accessibility by 2015, and the Chinese youth spends an 

average of 26 hours browsing the Internet per week (CNNIC, 2016). These figures 

jointly demonstrate that smartphone multitasking has become a non-negligible 

issue for Chinese universities. 

https://www.sciencedirect.com/science/article/pii/S0190740920307246#b0060
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1.2 Conceptualization of smartphone multitasking 

Multitasking has been conceptualized as a two-stage continuum that includes 

the interruption stage of switching from a primary task to a secondary task and the 

resumption stage of switching back from a secondary task to a primary task 

(Salvucci et al., 2009). These two stages are indispensable and jointly constitute a 

dynamic multitasking cycle (see Figure 1.1). This conceptualization is consistent 

with the view of Judd (2013), who argued that “if a user switches between a series 

of tasks without returning to a previous task, then, no matter how frequently those 

switches occur, only task switching and not multitasking has occurred” (p. 359). 

Therefore, if users only switch from one task to another without switching back, 

then this behavior is considered “smartphone distraction” or “Internet wandering” 

rather than smartphone multitasking. 

 

Figure 1.1 Multitasking Cycle 

Multitasking is usually categorized into on-task and off-task across different 

settings (Burak, 2012; Downs, Tran, McMenemy, & Abegaze, 2015; Fried, 2008; 

Hassoun, 2015; Rosen et al., 2013; Wood et al., 2018) based on the goal of the 

secondary task. Specifically, on-task multitasking is observed when the goal of the 

secondary task is in line with that of the primary task (e.g., listening to the lecture 

while taking notes), whereas off-task multitasking is observed when the secondary 

task is not related to the primary task (e.g., playing games while listening to the 

lecture). 
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Three core features of smartphone multitasking have been identified based on 

the multitasking literature and the present research context. First, smartphone 

multitasking is an individual-based human behavior. Second, the secondary 

task/tasks should be smartphone-related activity/activities. Third, smartphone 

multitasking involves interruption and resumption stages and can be manifested as 

on-task and off-task multitasking. On the basis of these concepts, this study defines 

“in-class smartphone multitasking” as “a dynamic cycle involving interruption and 

resumption stages in which the attention of learners switches back and forth 

between their ongoing class and their smartphone-related activities.” Accordingly, 

the on-task smartphone multitasking is conceptualized as “switches back and forth 

between ongoing class and smartphone-based course-related activities”, whereas 

off-task smartphone multitasking as “switches back and forth between ongoing 

class and smartphone-based course-unrelated activities”. 

1.3 Statement of the problem 

Given that smartphone multitasking has become common part of human life, 

this behavior has attracted the attention of scholars from various disciplines, 

including psychology, communication, and education (e.g., Salvucci, & Taatgen, 

2008; Hwang, Kim, & Jeong, 2014; Andersen, Minor, & Lassen, 2020). However, 

researchers hold conflicting views toward the definition of multitasking and simply 

equated multitasking as a distraction conduct (Demirbilek & Talan, 2018; Downs 

et al., 2015; Leysens, le Roux, & Parry, 2016). Therefore, the existing definitions 

of multitasking are unable to clearly state what constitutes smartphone multitasking 

and how smartphone multitasking behaviors can be captured. 

A systematic literature review published on January 2022 (Zhou & Deng, 

2021) revealed that the consequences of on-task and off-task smartphone 

multitasking have been well documented in the literature (e.g., Stokols, 2018; Chen 

& Yan, 2016; Karpinski, Kirschner, Ozer, Mellott & Ochwo, 2013; Dindar & 

Akbulut, 2016; Gaudreau, Miranda, & Gareau, 2013). However, studies on the 

predictors of students’ in-class smartphone multitasking behavior are minimal and 

far from comprehensive. These studies (e.g., Labăr & Ţepordei, 2019; Deng, Ku, 
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& Kong, 2019) also fail to differentiate the predictors of on-task and off-task 

smartphone multitasking. Therefore, the similarities or differences between the 

determining factors of on-task and off-task multitasking and the presence of 

relationships between these two sets of factors are yet to be confirmed.  

Although several predictors of students’ in-class smartphone multitasking 

have been uncovered in the literature, they are all geared toward predicting the 

switch of students’ attention from their ongoing class to their smartphone-related 

activity/activities. As a continuum, the process of switching back from smartphone-

related activity/activities to the ongoing class also deserves research attention. 

However, this issue has never been explored in previous studies. Therefore, 

exploring in-class smartphone multitasking behavior and its predictors is urgently 

needed. 

1.4 Research purposes and questions 

To address the aforementioned research gaps, the study serves two 

purposes (see Figure 1.2). 

 

Figure 1.2 Research Purposes 

First, this study intends to illustrate how Chinese undergraduate students 

multitask with their smartphones. Specifically, this work aims to provide a 
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descriptive account of students’ smartphone multitasking behaviors under real-time 

classroom environments. Second, this study aims to identify and confirm the 

predictors of on-task and off-task smartphone multitasking behavior (involving 

both the interruption and resumption stages) during class time. 

To achieve these objectives, the following overarching main research 

questions (RQs) are formulated:  

RQ1: How do Chinese undergraduate students multitask with their 

smartphones in the real-time classroom context? 

RQ2: What are the predictors of Chinese undergraduate students’ in-class 

smartphone multitasking behavior? 

On the basis of the conceptualization of multitasking, this broad research 

question is unpacked into the following sub-questions (SQs): 

SQ1: What drives Chinese undergraduate students to switch from their 

ongoing class to their off-task smartphone activities? 

SQ2: What drives Chinese undergraduates to switch from their off-task 

smartphone activities back to their class? 

SQ3: Which factors determine the switching behavior of Chinese 

undergraduate students from their ongoing class to their on-task smartphone 

activities? 

SQ4: Which factors determine the switching behavior of Chinese 

undergraduate students from their on-task smartphone activities back to their 

ongoing class? 

1.5 Significance of the research 

This study offers theoretical and practical significance. At the theoretical level, 

this study offers researchers detailed information about the manifestations and 

predictors of Chinese undergraduates’ in-class smartphone multitasking behaviors, 
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which will contribute valuable insights to the multitasking literature. Previous 

studies have not reached a consensus on what constitutes smartphone multitasking 

and how to capture learners’ in-class smartphone multitasking behaviors. In 

addition, the driving force behind students’ in-class smartphone multitasking has 

not yet been extensively examined. One of the theoretical significances of this study 

lies in its conceptualization of “smartphone multitasking” in a “multitasking cycle”. 

This definition contributes to the conceptualization of smartphone multitasking and 

provide guidance for future research on multitasking behavior. Moreover, modeling 

the antecedents of on-task and off-task smartphone multitasking (involving both 

interruption and resumption stages) can contribute to understanding, optimizing and 

improving multitasking research. 

At the practical level, the findings of this work on students’ in-class 

smartphone multitasking behavior can enlighten and empower practitioners who 

are committed to introducing electronic devices into the teaching and learning 

process. By providing relevant information regarding in-class smartphone 

multitasking behavior and its predictors, this study facilitates the achievement of 

educational goals, such as optimizing the curriculum structure and improving 

educational efficiency. The findings of this systematic work also help educators 

identify the diversified in-class behaviors of learners and develop strategies for 

coping with learners’ problematic smartphone use during their lectures.  

At the learner level, the findings of this systematic study provide students a 

“snapshot” of their own behaviors in real-time classroom settings. On the one hand, 

this work deepens the students’ self-awareness of their problematic behaviors to 

some extent. On the other hand, this work suggests some ways that can help students 

ward off these problematic behaviors within and outside their classes. 

1.6 Organization of the dissertation 

This study is divided into nine chapters. Chapter 1 (Introduction) presents the 

background of the study, conceptualization of multitasking, statement of the 

problem, research purposes, research questions, and significance of the study. 
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Chapter 2 (Literature Review) provides an extensive review of theories and studies 

related to the definition of “in-class smartphone multitasking,” in-class multitasking 

behaviors, and impact of multitasking on learning. A theoretical framework of in-

class multitasking predictors is also constructed based on the students’ motivation 

and self-regulated learning in the college classroom model and the multitasking 

literature. The research gaps are also indicated.  

Chapter 3 (Mixed Methodology) outlines the rationale of the research design and 

method by conducting a mixed method literature review. This chapter then explains 

why the mixed-method approach is adopted and describes the data collection and 

analysis procedure. 

Chapter 4 (Qualitative Methodology) describes the qualitative methodology used 

in this mixed-method research, including the research design, data collection, and 

data analysis. 

Chapter 5 (Qualitative Findings) summarizes the qualitative findings under the 

guidance of the adapted student motivation and self-regulated learning in the 

college classroom model. These findings reveal the Chinese undergraduate students’ 

in-class smartphone multitasking behaviors and the predictors of their on-task and 

off-task smartphone multitasking (both interruption and resumption stages). 

Chapter 6 (Interim Phase) illustrates how the research models and survey 

instrument are constructed based on the qualitative findings. This chapter also 

presents an overview of the qualitative results and discusses the selection of 

qualitative themes, the transformation of data, the construction of models, and the 

development of the research instrument.  

Chapter 7 (Quantitative Methodology and Findings) describes the quantitative 

methodology used in this mixed-method research and summarizes the quantitative 

findings. This chapter is divided into five parts. The first part introduces the 

research design. The second part discusses the data collection. The third part 

describes the data analysis procedure. The fourth part presents the research findings 

from the quantitative data. The fifth part describes the data triangulation process.   
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Chapter 8 (Data Mixing and Discussion) summarizes the qualitative, quantitative, 

and data triangulation results to answer the proposed research questions, interprets 

the constructed research models from the theoretical perspective, and compares 

these models.  

Chapter 9 (Conclusion and Recommendation) provides a roadmap that highlights 

the critical findings of this study; summarizes the research results, highlights the 

contribution of this work to both research and practice, and discusses the limitations 

and recommendations for future research. 
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Chapter 2 Literature Review 

This chapter begins by reviewing the definitions of multitasking as proposed 

by researchers from different domains. Afterward, this chapter explores in-class 

multitasking research in educational settings from the perspectives of in-class 

multitasking behaviors, impact of multitasking, and predictors of in-class 

multitasking. The conceptual framework and research gaps are also presented.  

2.1 Definition of in-class smartphone multitasking 

Although the history of multitasking can be traced back to the golden age of 

Greece (Meyer & Kieras, 1997), scholars have only begun to explore multitasking 

in the 19th century (Stein, 1896 and Welch, 1898, as cited in Logan & Gordon, 

2001). Multitasking has been typically defined as the ability to handle more than 

one task simultaneously (Meyer & Kieras, 1997; Bühner, König, Pick, & Krumm, 

2006; Ishizaka, Marshall, & Conte, 2001). However, the definitions of multitasking 

vary across different research domains, and a universally accepted definition for 

this concept is yet to be formulated.  

Most studies on multitasking are concentrated in the fields of psychology and 

communication. In the field of psychology, psychologists have identified two forms 

of multitasking. On the one hand, dual-task, parallel processing, or concurrent 

multitasking involves the completion of tasks at the same time (Salvucci & Taatgen, 

2008; Monsell, 2003; Delbridge, 1998). On the other hand, sequential multitasking 

or set switching involves the switching or shifting from one task to another (Dzubak, 

2008; Lau, 2017). Salvucci, Taatgen, and Borst (2009) used the “multitasking time 

continuum” (p. 1820) to explain these two forms of multitasking (see Figure 2.1). 

On the far left of the continuum, concurrent multitasking is characterized by highly 

frequent switching. For example, listening to lectures while taking notes can be 

viewed as concurrent multitasking that involves rapid switches in every few 

seconds. On the far right, writing assignments while reading emails involves a 

relatively long span between task switching and can be characterized as sequential 

multitasking. Although these two types of multitasking both involve task switching, 
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they differ in terms of switching and amount of time spent on one task before 

switching to another.  

 

Figure 2.1 Multitasking Time Continuum in the Learning Context 

(Adapted from Salvucci, Taatgen, & Borst, 2009, p. 1820) 

Psychologists usually associate multitasking with human attention, a finite 

mental resource that fuels all cognitive activities (Courage, Bakhtiar, & Fitzpatrick, 

2015). According to Posner (1990), one of the most prominent cognitive 

psychologists, concurrent multitasking involves divided attention when individuals 

process more than one stimulus (information) at a time. In reality, when individuals 

concentrate on a single task, their attention can be well-directed, and the pending 

information (i.e., task to be performed) can be dealt with efficiently (Naveh-

Benjamin, Craik, Perretta, & Tonev, 2000). However, if more tasks are presented, 

then individuals must divide their attention, thereby resulting in a fragmented 

information processing (Sana et al., 2013). Posner (1990) also suggested that 

sequential multitasking naturally involves rapid attention switching. Individuals are 

only required to handle one stimulus at a time while they constantly switch back 

and forth among different stimuli in rapid succession. In other words, sequential 

multitasking involves a change in the tasks and focus of individuals.  

In the field of communication, multitasking is also known as media 

multitasking, media layering, or multitasking with media given that the involved 

task/tasks are completed using different forms of media. Two representative 

definitions of multitasking have been proposed in the communication domain. On 

the one hand, Hwang, Kim, and Jeong (2014) defined multitasking as “using two 
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or more media simultaneously” (p. 542). On the other hand, Jeong and Fishbein 

(2007) defined multitasking as “an audience behavior that combines media with 

another non-media activity” (p. 364). These definitions suggest that multitasking in 

the field of communication has two forms, namely, multitasking with media 

activities only and multitasking with both media and non-media activity/activities. 

For instance, taking an online course while browsing a website using the same 

laptop or taking an online course while texting by smartphone involves switching 

between media events and therefore falls under the first form of multitasking. 

However, doing homework while listening to the radio falls under the second form 

of multitasking as it involves switching between media and non-media task/tasks. 

This study defines in-class smartphone multitasking by combining the 

characteristics of multitasking proposed in the psychology and communication 

fields. First, in-class smartphone multitasking is defined similarly as what 

psychologists call task-switching, but these two behaviors fundamentally differ. In 

this study, multitasking is considered a “two-stage continuum” (Salvucci et al., 

2009) that involves switching off (i.e., interruption stage) and switching back (i.e., 

resumption stage), that is, individuals must switch back after switching from their 

primary task to their secondary task. By contrast, previous definitions of 

multitasking have only considered “switching off” and ignored “switching back.” 

Therefore, the multitasking defined in previous studies merely alludes to 

“smartphone distraction” or “Internet wandering.”.  

Additionally, smartphone multitasking is a media-involving behavior whose 

attributes are in line with those of media multitasking. However, in real-time 

classroom contexts, smartphone activities may be bounded or shaped by in-class 

environments. Specifically, smartphones may allow college students to engage in 

learning-related activities, such as note taking and information searching during 

lectures. They can also connect students to an enticing selection of non-academic 

stimuli (Stokols, 2018; Bjerre-Nielsen, Andersen, Minor, & Lassen, 2020), such as 

performing course-unrelated smartphone activities while attending lectures. 
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2.2 In-class multitasking behaviors 

Investigating multitasking behaviors can help illuminate the complex nature 

of multitasking and deepen the present understanding of this concept in educational 

scenarios. Previous studies on multitasking behavior have primarily focused on 

multitasking frequency (Hikmat & Mulyono, 2018; Kononova & Yuan, 2017; 

Calderwood et al., 2014; Judd & Kennedy, 2011; Clayson & Haley, 2013), duration 

(Calderwood et al., 2014), and types of activities involved (Hikmat & Mulyono, 

2018; Judd, 2015; Judd, 2014).  

First, several studies have underscored the high frequency of multitasking in 

learning situations. For example, Hikmat and Mulyuno (2018) revealed that pre-

service teachers use their smartphones in their daily routine and that a third of these 

teachers mentioned that they frequently use their smartphones while learning. 

Kraushaar and Novak (2010) measured students’ laptop multitasking frequency by 

monitoring the average number of windows open on their laptops during lectures. 

They found that compared with other types of multitasking, off-task multitasking 

behaviors occur more frequently and occupy an absolute dominant position. By 

collecting users’ logging data, Judd and Kennedy (2011) found that although most 

students report that they have demonstrated multitasking behavior in computer-

based learning, their actual multitasking frequency is far greater than expected. 

Moreover, Calderwood et al. (2014) applied multiple approaches in their 

experimental study to jointly assess the frequency of media multitasking in 

homework sessions. They found that students multitask very frequently in three-

hour learning sessions. 

The frequency of activities involved in multitasking has also been examined 

in previous studies. For instance, researchers have classified the activities involved 

in multitasking into three levels (high frequency, moderate frequency, and low 

frequency) based on usage frequency. They categorized texting (SMS) as a high-

frequency activity during class time and making smartphone calls and instant 

messaging (e.g., WhatsApp and WeChat) as low-frequency activities (Junco, 2012; 

Junco & Cotten, 2012; Kraushaar & Novak, 2010). Hikmat and Mulyuno (2018) 
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found that off-task activities, such as texting and searching the Internet, were being 

performed by students much more frequently than on-task activities, such as 

reading e-textbooks, during their real-time lectures.  

However, studies on the duration of multitasking are relatively few. These 

researchers pointed out that students tend to spend a large portion of their class time 

multitasking (Calderwood et al., 2014). In the same vein, Kay and Lauricella (2011) 

found that most students spend half of their learning time on recreation activities. 

They argued that task motivation and self-efficacy for learning may be associated 

with multitasking duration. Using the eye-tracking technique, Kraushaar and Novak 

(2019) captured the multitasking duration of students in a classroom setting and 

found that these students allocate more time to off-task multitasking than on-task 

multitasking.  

Previous studies have also identified smartphone-related activities that 

students usually perform while learning. These activities can be categorized into 

on-task and off-task activities. Searching for information, accessing social networks, 

chatting, and instant messaging are the most common off-task activities that involve 

multitasking (Junco & Cotton, 2012). Other researchers have identified some 

examples of on-task multitasking, including searching for the definition of a term 

online or viewing an online video demonstration (Wood, Mirza, & Shaw, 2018). 

Meanwhile, the most frequent on-task secondary smartphone activities of students 

during class include reading e-books, recording lectures, and translating texts (e.g., 

Hikmat & Mulyuno, 2018, Wood et al., 2018). Deng, Liu, Ku, and Lin (2021) also 

revealed that students use their smartphones to complete their assignments for other 

classes or to work on their part-time jobs during their class sessions. They defined 

this multitasking type as “learning-related yet off-task activities”. From the 

perspective of multitasking tools, smartphones and laptops are considered two 

primary sources of distraction in class learning. These devices are mainly used by 

students for their off-task activities, such as playing games and watching YouTube 

videos, in learning contexts (Puente, 2017).  

 



 

 

15 

 

2.3 Impact of multitasking on learning 

Most studies on multitasking and education have explored the consequences 

of multitasking in three aspects, namely, learners’ academic performance, cognition, 

and perception toward multitasking.  

Academic performance is often measured by one’s grade point average 

(GPA), quiz scores, academic outcomes, or course grades. Self-reported 

questionnaires and experimental approaches were utilized most often in previous 

studies to probe the possible relationship between multitasking and learning 

outcomes. According to these studies, multitasking and learning performance are 

often negatively correlated (Karpinski, Kirschner, Ozer, Mellott, & Ochwo, 2013; 

Gaudreau et al., 2014; Wammes et al., 2019; Fox, Rosen, & Crawford, 2009; Glass 

& Kang, 2019; Uzun & Kilis, 2019; Downs et al., 2015; Deng et al., 2019; Sapci, 

Elhai, Amialchuk, & Montag, 2021). For instance, Leyson et al. (2016) explored 

the implications of digital media multitasking in the university classroom context 

for learning. They found a clear negative correlation between digital media 

multitasking and academic performance, thereby suggesting that media 

multitasking poses a significant distraction to learners. Wood et al. (2012) evaluated 

the impact of off-task multitasking with technology in real-time university 

classroom settings and found that attending lectures while engaging in technology-

related off-task multitasking negatively affects student learning. These results are 

also consistent with the findings of Van der Schuur, Baumgartner, Sumter, and 

Valkenburg (2015). After systematically reviewing a series of published articles 

regarding multitasking, they found that multitasking may have detrimental effects 

on academics in most circumstances.  

In addition to academic performance, multitasking may also influence 

students’ cognitive ability. Previous studies suggest that multitasking negatively 

affects learners’ cognitive activities, including their comprehension, knowledge 

retention (Dindar & Akbulut, 2016; Lee & Lin, 2012; Fayyoumi, 2014; Wei, Wang, 

& Fass, 2014), memory (Dindar & Akbulut, 2016), executive function (Martín-

Perpiñá, Poch, & Cerrato, 2019), and information encoding (Waite, Lindberg, Ernst, 
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Bowman, & Levine, 2018). Wei et al. (2014) experimentally investigated the effects 

of online chatting and two note-taking techniques (handwritten vs. computer 

mediated) on college students’ cognitive learning and found that students who do 

not engage in off-task multitasking during class can better recall their lecture 

content and took higher-quality notes compared with multitaskers. In their 

experimental research, Dindar and Akbulut (2016) explored the correlations among 

different types of multitasking and content retention in multimedia learning 

environments and found that concurrent and extended sequential multitasking 

negatively affects students’ learning retention. Researchers have also used several 

theories to support their findings regarding the impact of in-class multitasking on 

academic performance. For instance, cognitive bottleneck theory (Welford, 1967) 

posits that attending to more than one task simultaneously “clogs up” the bottleneck 

by overloading an individual’s information processing ability. Meanwhile, 

cognitive load theory (Paas, van Gog, & Sweller, 2010; Sweller, 1988) posits that 

the decrement in the learning performance of multitaskers can be ascribed to the 

inconsistency and limited functions of their visual and verbal channels and their 

inability to coordinate incoming information. In sum, multitasking studies assume 

that individuals have limited capacities to deal with multiple stimuli simultaneously. 

In addition to its impact on academic performance, multitasking in a learning 

environment also has emotional consequences. Through a sophisticated survey, 

Fayyoumi (2014) detected a negative relationship between in-class off-task 

multitasking and learners’ life satisfaction. Gaudreau, Miranda, and Gareau (2014) 

also confirmed that non-academic-related laptop multitasking is significantly 

associated with a lower level of self-reported satisfaction, which can be ascribed to 

the fact that off-task multitasking behavior consumes one’s cognitive resources for 

learning, thereby negatively affecting students’ academic performance and life 

satisfaction (Fayyoumi, 2014) 

2.4 Overarching theoretical framework 

Previous studies on in-class multitasking have failed to extensively examine 

the driving force behind such behavior. A theoretical framework for understanding 
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or predicting multitasking behavior is also lacking. To comprehensively capture the 

antecedents of Chinese undergraduates’ in-class smartphone multitasking behavior, 

this study builds a conceptual framework based on the student motivation and self-

regulated learning in the college classroom model of Pintrich and Zusho (2002) (see 

Figure 2.2). 

 

Figure 2.2 Student Motivation and Self-Regulated Learning in the College 

Classroom Model (Source: Pintrich & Zusho, 2002, p. 59) 

The student motivation and self-regulated learning model of Pintrich and 

Zusho (2002) illustrates how students’ in-class learning behaviors are shaped. This 

model combines several theoretical perspectives, such as models of self-regulated 

learning (Butler & Winne, 1995; Zimmerman, 1989; 2000) and expectancy value 

theory (Pintrich, 1988; 1989), as components to explain students’ behaviors in the 

classroom context. Figure 2.2 illustrates the model, which incorporates four 

predictive components, namely, personal characteristics (A), classroom context (B), 

motivational processes (C), and self-regulatory processes (D), as well as a 

consequence component: outcomes (E). Specifically, Component A refers to the 

students’ personal characteristic such as age, gender, and ethnicity, while 

component B is a contextual factor that include various features of the classroom 

environment. These two factors are indicated to exert influences on the motivational 

(C) and self-regulatory (D) processes, the next two major components of the model. 
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The motivational process refers to students’ internal thoughts, and emotions about 

themselves in relation to the context and their perceptions of that context. Self-

regulatory process (D) involves the internal strategies and processes that students 

are able to use for monitoring, controlling, and regulating themselves. Moreover, 

the outcome component (E) in the model includes various consequences such as 

choice, effort, persistence, and achievement (Pintrich & Zusho, 2002). However, as 

Pintrich and Zusho (2002) indicated that for ease of presentation, the model is 

presented in a linear format with the direction of influence described as flowing 

from the classroom context and personal characteristics to motivation and self-

regulatory processes to outcomes. Actually, the relationships among components in 

the model are reciprocal (Pintrich, 2000c; Zimmerman, 2000).  

The above model is adopted as the overarching framework of this study for 

three reasons. First, this model was built based on the college classroom context. A 

classroom represents a unique system with a distinct structure, interactional patterns, 

and properties (Yasar, 2017). Higher education classrooms also differ from those of 

other education levels (Hitlin, 2008). The above model is rooted in the college 

classroom context, and new constructs and relationships emerge over time through 

a further exploration of experiences in higher education (Pintrich & Zusho, 2002). 

Given its contextualization in university classroom environments, this model is 

selected for this study.  

Second, the above model offers a comprehensive structure that helps discern 

and interpret the relevant variables. Specifically, this model emphasizes self-

regulatory process and motivations, which are two constructs that have long been 

considered critical in facilitating students’ learning. Previous empirical studies have 

also indicated that the variance in students’ learning behaviors can be primarily 

explained by motivation and self-regulation variables (e.g., Clements, Sarama, 

Unlu, & Layzer, 2012; Kim, Park, & Cozart, 2014).  

Third, previous research frameworks related to the antecedents of learner 

behaviors have often focused on the internal drivers of these behaviors (e.g., Lynch, 

& Dembo, 2004; Lee, Yeung, & Ip, 2017). However, the student motivation and 
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self-regulated learning model also incorporates the classroom context (an external 

driver) as another key construct. In this way, this model can paint a more holistic 

picture of the phenomenon being investigated in this research.  

Fourth, the theoretical foundations (e.g., the cognitive bottleneck theory and 

cognitive load theory) of previous multitasking research are relatively weak and 

mostly focus on the consequences of multitasking. However, this study aims to 

explore the antecedents of students’ multitasking, which is in line with the focus of 

the student motivation and self-regulated learning in the college classroom model. 

Therefore, the constructs of the model are used to guide the classification of 

predictors in the literature review in expect to better adapt to multitasking context.   

2.5 Predictors of students’ in-class multitasking 

Unlike multitasking behaviors and their impacts, multitasking predictors have 

received relatively less research attention. Although several determinants have been 

identified from the literature, they are relatively scattered and only focus on 

predictors for off-task multitasking. Therefore, the student motivation and self-

regulated learning model is selected as a meta-theory to guide the literature 

synthesis in this section.  

2.5.1 Personal dimension 

Previous studies on personal predictors have dominated the multitasking 

predictors literature. These studies have identified several personal factors, 

including polychronicity, gender, age, perceptions, attitude, and habit, that may lead 

to multitasking.  

Polychronicity refers to one’s tendency to execute more than one task 

simultaneously (Srivastava, Nakazawa, & Chen, 2016). Polychronicity and 

multitasking are different in nature but closely related. Specifically, polychronicity 

implies individuals’ multitasking tendency, whereas multitasking is an actual 

behavior of humans (Goel & Schnusenberg, 2019). Researchers have highlighted 

the significant role of polychronicity in predicting students’ multitasking behavior 

https://www.sciencedirect.com/science/article/pii/S0747563216303156#!
https://www.sciencedirect.com/science/article/pii/S0747563216303156#!
https://www.sciencedirect.com/science/article/pii/S0747563216303156#!
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(e.g., Pollard & Courage, 2017; Goel & Schnusenberg, 2019; Terry et al., 2016; 

Lepp et al., 2019). Given that polychronic individuals treat multitasking as 

beneficial, they are more likely to engage in multitasking than monochronic 

individuals. Moreover, the satisfaction derived by polychronic individuals from 

multitasking is unlikely to be decreased even when interruptions occur (Goel & 

Schnusenberg, 2019). Meanwhile, Pollard and Courage (2017) argued that 

polychronicity increases the likelihood of multitasking due to its positive 

relationship with the intrinsic motivation of students to acquire new skills, master 

new situations, and increase their competencies (Schell & Conte, 2008). 

Another set of predictors include physiological factors, such as gender and 

age. However, previous studies have produced inconsistent findings regarding the 

relationships between these factors and multitasking. For example, Duff et al. (2014) 

probed into individuals’ multitasking behavior by using two clusters of samples (a 

student sample and a national sample) and found that gender plays the predictor 

role in the national sample but not in the student sample. Although the differences 

in the behavioral habits of males and females have been confirmed in social and 

behavioral studies (Eccles, Jacobs, & Harold, 1990; Schumacher & Morahan-

Martin, 2001), Lepp et al. (2019) did not find any gender differences in multitasking. 

With regard to age, numerous studies have found that younger people are more 

inclined to engage in multitasking than older people given the former’s higher 

capacity to operate (Voorveld & van der Goot, 2013) and switch between different 

media devices (Brasel & Gips, 2011). Carrier et al. (2009) compared the 

multitasking behavior of three different age groups (net generation, generation X, 

and baby boomers) and found that members of the “net generation” engage in 

multitasking more frequently than members of “generation X”, who, in turn, 

multitask more frequently than “baby boomers.” These results are substantially 

similar to those of Voorveld et al. (2013), who argued that multitasking is most 

prevalent among younger age groups. 

Researchers propose perceptual factor as another predictor of individuals’ 

multitasking behavior. Using the grounded theory approach, Parry and le Roux 
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(2018) found that a perceptual factor, fear of missing out (FOMO), together with a 

personal trait, grit (i.e., individuals’ passion for their long-term goals), jointly affect 

students’ multitasking intention, thereby indirectly driving multitasking behavior in 

academic environments. They added that the interaction between grit and FOMO 

can be seen as a strategy applied in academic environments to sustain students’ 

attention to learning, and this strategy is jointly shaped by the students’ academic 

performance goals and desire to engage in rewarding online experiences. 

Consequently, they proposed that learners with high FOMO and low grit are likely 

to engage in off-task media multitasking more frequently than their peers, and vice 

versa. In addition, students’ multitasking behavior is correlated with test anxiety 

probably due to the low motivation of test-anxious students to participate in highly 

evaluative classrooms (Hancock, 2001).  

Attitude is another indicator that facilitates students’ multitasking behavior. 

Attitude refers to the positive or negative affective evaluations made for the referent 

(Thurstone, 1928). According to Ledgerwood and Trope (2010), “attitudes help 

guide human actions and interactions by providing efficient, valanced summaries 

of a large amount of evaluative information” (p. 227). In the relevant multitasking 

literature, Terry et al. (2016) proposed that attitudinal beliefs to technology, which 

often act akin to a motivator, might be correlated with the exhibited distraction 

behavior. This proposition was further confirmed by the finding that students’ 

positive attitudes toward technology are highly correlated with technology 

multitasking. 

The last predictor belonging to personal category is user habit. Song, Nam, 

and Kim (2012) empirically investigated pre-service teachers’ multitasking pattern 

while taking an e-learning program as a primary task. By using the eye movement 

technique, they found that students with higher multitasking habits spend less time 

on their primary tasks yet spend around a six-time longer duration surfing the 

Internet. Wang and Tchernev (2012) used dynamic panel analysis to examine if 

media multitasking satisfies four basic media use needs, namely, cognition, emotion, 

socialization, and habit. They found that individuals multitask with media out of 
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habit and because they want to gather information. Lui and Wong (2012) explained 

why individuals become heavy multitaskers and suggested that heavy multitaskers 

have the habit to consume information from multiple media at the same time and 

are unable to differentiate important information from distractions. Therefore, 

heavy multitaskers readily spread their attention across different information 

sources regardless of whether such information is relevant to their main task.  

2.5.2 Classroom dimension 

Following previous studies, the category of classroom context involves two 

environment-related factors, namely, course quality and multitasking policy. In real 

practice, students care much about whether a lecture is stimulating and engaging 

(Parry & le Roux,2018). Course quality also concerns lecturers, the lecture content, 

and the style of its presentation. Parry and le Roux (2018) qualitatively explored 

the influences of subjective and contextual factors on students’ in-lecture 

multitasking behavior and identified lecture quality as one of the seven determining 

factors. Moreover, Shah et al. (2014) revealed that the most substantial antecedents 

behind in-class multitasking are all course-related factors, including back-to-back 

examinations, lecturers, having too many lectures in a day, and lack of interest in 

the presented material. Given that these factors reduce the course quality and may 

lead to feelings of disengagement and boredom, they tend to trigger students’ 

smartphone multitasking behavior.  

The policy and guidelines regarding multitasking represent another 

contextual variable in this category. Previous studies suggest that students typically 

demonstrate a better academic performance after schools enforce the “no 

smartphone” policy (Beland & Murphy, 2016). Parry and le Roux (2019) included 

the multitasking policy construct into their off-task multitasking determinants 

model and explained that instead of enforcing bans and verbally reprimanding 

students when they violate smartphone use regulations, instructors should explain 

to their students how this policy benefits their learning. They added that the 

implementation of this policy can be enhanced by highlighting the detrimental 

effects of frequent task switching on primary task performance in academic settings. 
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2.5.3 Motivation dimension 

Motivation has long been considered an essential determinant of human 

behaviors in various fields (Anderman & Midgley, 1997; Devesa, Laguna, & 

Palacios, 2010). For instance, in psychology, motivation is used to predict complex 

human conduct (Huitt, 2001). Meanwhile, in information systems, motivation is 

considered an antecedent in predicting technology acceptance and user behavior 

(Venkatesh, Thong, & Xu, 2012). Motivation is especially vital for students’ 

learning engagement and academic performance. However, only few studies have 

examined the associations between students’ motivations and multitasking.  

Within the limited studies regarding motivation and multitasking, researchers 

indicated two types of motivation which may associate with students’ multitasking 

behavior- intrinsic motivation and extrinsic motivation. Zhang (2015) is one of the 

few researchers who investigated the relationship between students’ motivation 

(intrinsic and extrinsic) and multitasking. Intrinsic motivation is defined as “doing 

of an activity for its inherent satisfactions” (Ryan & Deci, 2000, p 72) and is found 

to be positively related to proactive learning behaviors. By contrast, extrinsic 

motivation refers to one’s engagement in an activity to attain some separable 

outcome (Ryan & Deci, 2000) and is found to be negatively associated with active 

learning behavior. Consequently, students with extrinsic learning motivation are 

more likely to multitask in learning environments than those with intrinsic learning 

motivation. From another perspective, Kononova and Yuan (2017) investigated the 

relationships among different motivations and specific multitasking activities in 

learning contexts (e.g., social media, texting/instant messaging, and listening to 

music) and found that learning while listening to music is often triggered by one’s 

needs for entertainment and efficiency. However, studying while using social media 

or instant messaging is usually driven by people’s motivations to socialize, pass the 

time, and escape their needs.    

2.5.4 Self-regulatory dimension 

Self-regulation, as part of learning activities, refers to one’s ability to control 
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his/her thoughts, emotions, and actions in a dynamic manner over the course of 

his/her learning. Self-regulation plays a critical role in predicting students’ 

multitasking behavior. On the one hand, self-regulation directly influences 

multitasking. Wei, Wang, and Klausner (2012) found that self-regulated learners 

tend to block out distractions, such as text messaging use, in learning environments 

and that university students with a high level of self-regulation are more likely to 

sustain their attention to classroom learning rather than texting during class. From 

another perspective, other studies demonstrate that deficient self-regulation leads to 

problematic internet usage behavior, such as off-task multitasking (Caplan, 2010). 

On the other hand, self-regulation also acts as a mediator between learning variables 

and multitasking (Zhang, 2015; Wei, Wang, & Klausner, 2012). In his in-class 

multitasking model, Zhang (2015) found that several learning variables (e.g., self-

efficacy and extrinsic motivation) are indirectly associated with multitasking 

through the intervening variable of self-regulation.  

Self-efficacy refers to “learners’ beliefs about their capabilities to learn or 

perform behaviors at designated levels” (Schunk & Ertmer, 2000). Self-efficacy and 

self-regulation are well-known to be closely linked as Zeidner, Boekaerts, and 

Pintrich (2000) pointed out that “Self-efficacy is a subset of self-regulation which 

also is a systematic process of human behavior” (p.751). Multitasking literature has 

identified two types of self-efficacy, namely, self-efficacy for learning and self-

efficacy for multitasking (Lepp et al., 2019; Zhang, 2015; Pollard & Courage, 2017). 

Multitasking self-efficacy refers to learners’ belief in their ability to successfully 

demonstrate multitasking behavior and implies a self-evaluation of their ability 

(Sanbonmatsu et al., 2013). In this sense, students with a high sense of self-efficacy 

tend to feel confident or even overestimate their multitasking ability, thereby 

leading to an inflated self-perception of multitasking (Sanbonmatsu et al., 2013). 

Meanwhile, self-efficacy for learning has a different story. From the above 

definition, this concept refers to students’ belief in their ability to successfully 

complete the given learning-related tasks. According to Zhang (2015), developing 

students’ learning self-efficacy is essential for reducing internet-based multitasking 

in brick-and-mortar courses. Meanwhile, Lepp et al. (2019) asserted that given 
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learning self-efficacy includes one’s belief in his/her ability to concentrate and 

resist distractions in a learning situation, students with higher learning self-efficacy 

are less likely to multitask during online and face-to face learning due to the fact 

that high self-efficacy can help students ward off the internet, which presents nearly 

unlimited opportunities for distraction.  

In addition to the abovementioned predictive variables relating to the four 

dimensions proposed by the student motivation and self-regulated learning in the 

college classroom model, two additional categories of predictors, namely, the social 

and technology perspectives, emerged during the literature synthesis. 

2.5.5 Social dimension  

Given that the learning environment is embedded with social norms and 

relationships, students’ multitasking behaviors are inevitably affected by social 

factors (Deng et al., 2019). Previous studies show that social factors, including 

social norms and visibility of peers’ multitasking, are associated with students’ 

multitasking behavior.  

Deng et al. (2019) defined social norm as “shared beliefs” about specific 

behaviors among peers. If multitasking is considered acceptable by most students, 

then they are inclined to engage in such behavior. Sana et al. (2013) proposed 

another social influencing factor, visibility of peer’s multitasking behavior, and 

found that participants in direct view of a multitasking classmate nearby would be 

easier to get distracted and score lower on a test than those who have no direct view 

of a multitasking classmate. Parry and le Roux (2019) included this factor in their 

research model as an independent variable and suggested that setting a device-free 

zone in a classroom may help reduce students’ in-class off-task multitasking 

behavior. 

2.5.6 Technology dimension  

In-class multitasking depends on the prevalence of information and 

communication technology (ICT). Given that internet and technology devices are 
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accessible in the learning context, learning tasks or teachers’ lectures must compete 

with media devices for learners’ attention (Tindell & Bohlander, 2012). Therefore, 

students’ technology engagement has a role in predicting student multitasking. 

However, scholars hold distinct views about technology engagement. For instance, 

Goel and Schnusenberg (2019) mentioned that technology engagement only 

mediates the relationship between multitasking and academic performance and does 

not directly influence multitasking behavior. However, most relevant studies have 

highlighted the direct impacts of this variable on learners’ multitasking behaviors 

(Junco, 2012a; 2012b; Junco & Cotton, 2012; Kirschner & Karpinski, 2010). 

Researchers often mentioned that technology ownership and use will increase the 

possibility of overall multitasking (Lenhart, Purcell, Smith, & Zickuhn, 2010; 

Roberts & Foehr, 2008; Cotton, Shank, & Anderson, 2014). 

Researchers have used several terms, such as technology addiction, 

problematic internet use (Lepp et al., 2019; Labăr & Ţepordei, 2019), technological 

dependency (Terry et al., 2016), or personal innovativeness with information 

technology (Goel & Schnusenberg, 2019), to describe students’ dependency on or 

overuse of technological devices and confirmed the relationships between these 

factors and students’ in-class multitasking. For instance, Lepp et al. (2019) 

mentioned that internet addiction is positively correlated to students’ in-class 

multitasking behaviors. Meanwhile, Goel and Schnusenberg (2019) confirmed that 

the more willing individuals try out a new technology, the more they are likely to 

complement their already-existing arsenal of gadgets and engage in multitasking. 

Caplan (2010) described multitasking as a behavioral outcome of individuals’ 

technology use habit.  

An adapted conceptual framework is established after synthesizing the 

literature on the predictors of students’ in-class multitasking (see Figure 2.3). This 

framework is grounded in four major constructs (i.e., personal characteristics, 

classroom context, motivational and self-regulatory processes) of student 

motivation and self-regulated learning in the college classroom framework (see 

Figure 2.2) and the literature on multitasking predictors. The two-way arrows with 
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Figure 2.3 Conceptual Framework of Students’ In-Class Multitasking 

Predictors 

dotted lines in the adapted model reflect the reciprocal relationships that may exist 

among each predictive component, proposed in the original conceptual framework 

(Figure 2.2). Additionally, the two-way arrow with solid lines represent the direct 

relationships of six predictive constructs and the outcome construct (i.e., in-class 

multitasking), which were extracted from the multitasking literature. The six 

components and all their possible relationships will be used to guide the qualitative 

research on the determinants of in-class smartphone multitasking (interruption 

stage), especially to inform the interview protocol design, data analysis, and 

presentation of qualitative results. It is expected that the current study can capture 

more comprehensive predictors for in-class smartphone multitasking and more 

clear and concrete relationships among them based on the adapted conceptual 

framework (Figure 2.3).  

2.6 Research gap 

According to a systematic literature review published on January 2021 (Zhou 

& Deng, 2022), previous multitasking studies have primarily concentrated on the 

impact of multitasking. However, few empirical studies have examined 
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multitasking behavior and the driving force behind multitasking. 

Multitasking behaviors are known for their diversification and have been 

deemed as one of the most difficult-to-capture issues in the multitasking field 

(Calderwood et al., 2014; May & Elder, 2018). To a large extent, studies on this 

issue hinge upon researchers’ understanding of multitasking’s conceptualization 

and nature. Although a handful of studies have investigated students’ in-class 

smartphone multitasking behavior, most of them equate multitasking with 

interruption behavior. As such, relevant studies only offer limited descriptions and 

statistics on students’ switching from real-time lectures to smartphone 

activity/activities, while switching from smartphone activity/activities back to 

lectures has been largely overlooked. Furthermore, most multitasking researchers 

have focused solely on students’ off-task multitasking behavior and ignored on-task 

multitasking behavior. This study aims to address these research gaps by proposing 

a rigorous and clear definition of in-class smartphone multitasking and adopting 

multiple research approaches to explore Chinese undergraduates’ in-class 

smartphone behaviors. These findings aim to paint a richer and more diverse picture 

of students’ in-class smartphone multitasking.  

Previous studies have captured several variables related to the determinants 

of students’ in-class multitasking. Nevertheless, owing to the lack of a guiding 

theoretical background, these variables are relatively scattered. Therefore, the 

student motivation and self-regulated learning model was adopted as a shell to 

synthesize the driving forces behind students’ in-class smartphone multitasking, 

which gives rise to the conceptual model regarding the predictors of in-class 

multitasking (interruption stage). As shown in Figure 2.3, in addition to the four 

dimensions of constructs (i.e., personal characteristics, classroom context, 

motivation, and self-regulatory process) from the original framework (Pintrich & 

Zusho, 2002), two emergent dimensions, namely, social and technology, were 

added to the adapted framework. Researchers have pointed to these two dimensions 

as critical factors in driving students’ switching from a learning-related primary task 

to smartphone activities during lectures.  
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Previous studies that focus on in-class multitasking predictors did not further 

differentiate multitasking of varying natures and failed to distinguish the different 

phases of multitasking behavior. For example, while on-task and off-task 

multitasking are behaviors frequently observed in the educational context (Hassoun, 

2015; Downs et al., 2015; Rosen et al., 2013), the differences between the predictors 

of these two types of multitasking remain unknown. Moreover, multitasking is a 

dynamic cycle that involves both interruption and resumption phases. While several 

predictive variables related to the interruption stage of in-class multitasking have 

been recognized, the determinants that trigger students’ switching back behavior 

are yet to be identified. This study attempts to fill these gaps by adopting a mixed-

methods approach for systematically exploring the antecedents of students’ on-task 

and off-task smartphone multitasking (both interruption and resumption stages) in 

a real class setting.  

2.7 Chapter summary 

 This chapter reviewed the literature on the definition of smartphone 

multitasking, in-class smartphone multitasking behaviors, and effect of smartphone 

multitasking and outlined the reasons for using the student motivation and self-

regulated learning in the college classroom model as an underlying foundation for 

understanding the antecedents of Chinese university students’ in-class smartphone 

multitasking behaviors (interruption stage). Afterward, combined with the literature 

on multitasking predictors, this model’s dimensions were further developed to 

guide the qualitative stage of this study. With the rationale and justification for this 

study being discussed, the next chapter will describe the mixed methods design 

adopted in this study to address the research questions. 
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Chapter 3 Mixed methodology 

This chapter introduces the mixed methodological perspective and justifies 

the use of mixed methods in this dissertation. This chapter is divided into two parts. 

The first part presents an overview of the literature on the mixed methods approach, 

including its definition and the rationale of using this approach in this study. The 

second part elaborates the exploratory sequential mixed methods design, including 

the sampling, timing, priority, and data integration.  

3.1 Mixed methods  

3.1.1 Overview of mixed-method approach 

Qualitative and quantitative methodologies are traditionally separate in the 

social science field although some studies have started moving toward a highly 

integrated mixed methods approach to bridge the gap between these two paradigms 

(e.g., Doyle, Brady, & Byrne, 2009; Powell, Mihalas, Onwuegbuzie, Suldo, & 

Daley, 2008). Both qualitative and qualitative approaches have many clear 

disadvantages. For example, quantitative research is decontextualized from a “real 

world” context and fails to generate rich insights into human experiences (Viruel-

Fuentes, 2007). By contrast, while qualitative research can offer rich insights into 

human experiences, its results are only subjective and indicative, thereby limiting 

the generalizability of its findings to a broader population (Morse, 1994; Kirk, 

Miller, & Miller, 1986). Meanwhile, a considerable competition between 

qualitative and quantitative research paradigms has also been reported, with each 

method emphasizing its importance over the other. These debates have led many to 

conclude that both traditions are largely incompatible (Guba & Lincoln, 1988).  

A mixed methods approach combines both qualitative and quantitative 

dimensions and attempts to maximize the “complementary strengths” and minimize 

the “weaknesses of each approach” (Johnson & Onwuegbuzie, 2004, p. 18). A 

qualitative study with a small sample size can be optimized by conducting a survey 

with an extensive sample size. Additionally, mixing qualitative and quantitative 

methods allow researchers to combine the strengths of each approach and to gain a 
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more reliable source of data (Dewasiri et al., 2018). 

In addition to their strengths, researchers have also considered the fit between 

these methods and the research problems. The selection of the mixed methods 

design is guided by three decisions related to the timing of data collection, the level 

of emphasis for each method, and the presence or absence of qualitative and 

quantitative methods mixing in data analysis (Creswell & Plano Clark, 2007). The 

selection of the mixed methods approach in this dissertation was guided by 

philosophical debates and the classification identified in this overview.  

3.1.2 Definition of mixed-method 

The definition of mixed methods is still being debated, and several definitions 

that incorporate various elements, such as methods, research purposes, and 

philosophy, have emerged over the years (Creswell & Plano Clark, 2017). However, 

this study follows the definition proposed by Tashakkori and Creswell (2007), who 

argued that “research in which the investigator collects and analyses data, integrated 

the findings, and draws inferences using both qualitative and quantitative 

approaches or methods in a single study” (p. 4).  

3.1.3 Rationale for selecting the mixed method approach 

Researchers have enumerated multiple rationales for using the mixed 

methods approach. For instance, Creswell and Plano Clark (2007) argued that 

adopting a mixed methods approach is most suitable when a need exists for (a) both 

qualitative and quantitative approaches (triangulation design), (b) a second source 

of data (embedded design), (c) explaining the quantitative results (explanatory 

design), and (d) exploring qualitative results (exploratory design). 

This dissertation adopts the exploratory sequential mixed-methods design 

that has been commonly applied to assess the universality of qualitative findings, 

test an emergent theory, or conduct in-depth research on specific issues (Creswell 

& Clark, 2017). This approach is also suitable for exploring largely unknown 

phenomena and research topics that lack measures, instruments, and theoretical 
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foundation (Hanson, Creswell, Clark, Petska, & Creswell, 2005). The current study 

aims to explore Chinese undergraduates’ in-class smartphone multitasking behavior 

and its predictors. The issue regarding in-class smartphone multitasking behavior 

has not yet been accurately and comprehensively captured in the previous studies. 

Moreover, the predictors of smartphone multitasking remain severely 

underexplored. Thus, exploratory mixed methods present a suitable approach for 

exploring these issues. In the study, qualitative and quantitative phases had different 

but linked roles that offered complementary evidence about the subject (Larkin, 

Begley, & Devane, 2014). Specifically, qualitative phase (i.e., semi-structured 

interviews) contributed to excavate codes and themes related to research questions 

to the greatest extent under the guidance of the conceptual framework shown in 

Figure 2.3. The qualitative results then informed the variable construction, research 

model building, and the development of quantitative instrument. Subsequently, the 

quantitative phase (i.e., questionnaire survey) helped to confirm the qualitative 

results by using large sample size to validate and finalize the research results. 

Through the joint research of these two research phases, the proposed research 

questions can be addressed effectively and sufficiently. 

3.2 Data collection and analysis procedures 

3.2.1 Exploratory sequential mixed method design 

This research adopted what Creswell and Plano Clark (2017) described as an 

exploratory sequential mixed methods design (also known as experimental design). 

This design typically prioritizes qualitative data, and its qualitative findings inform 

the subsequent quantitative data collection (Onwuegbuzie, Bustamante, & 

Nelson, 2010).   

According to many researchers (e.g., Creswell, Fetters, & Ivankova, 2004; 

Creswell & Plano Clark, 2017), the exploratory mixed methods design is a three-

phase design that begins by collecting and analyzing qualitative data, which is 

followed by designing quantitative features based on qualitative findings (i.e., the 

interim phase). These new features are quantitatively tested in the third phase (as 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4097839/#b41
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illustrated in Figure 3.1).  

 

Source: Adapted from Creswell & Plano Clark (2007) 

Figure 3.1 Diagram of the Exploratory Sequential Mixed Method Design 

This study adopted the sequential exploratory design by initially excavating 

Chinese undergraduate students’ in-class multitasking experiences. Afterward, the 

quotes, codes, and themes generated from the qualitative data analysis were used to 

inform the development of research models for the predictors of in-class 

smartphone multitasking and the design of the questionnaire in the interim phase. 

The qualitative results (i.e., research models) were then tested by using a large 

sample. Figure 3.2 illustrates the diagram of the research design and clearly 

demonstrates the procedures involved and outputs of each research phase (i.e., 

qualitative, interim, and quantitative phases).  

3.2.2 Sampling 

In an exploratory design, sampling is conducted in two closely related phases, 

namely, qualitative and quantitative. The initial qualitative phase calls for 

purposeful sampling, whereas the quantitative phase calls for random sampling. In 

many mixed methods designs, those participants who took part in the initial phase 

are typically included in the quantitative phase (e.g., explanatory sequential design). 

By contrast, in exploratory research, the participants in the qualitative phase of the 

data collection typically differ from those in the quantitative phase. Creswell and 

Plano Clark (2007) explained such difference as follows: 

The purpose of the quantitative phase is to generalize the results to a 

population objectively; different participants are used in the quantitative 

follow-up stage than in the initial qualitative phase…. Since participants of 

an in-depth qualitative study might subsequently think about the phenomenon 
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differently, it is generally also preferred to test the quantitative materials with 

other participants (p. 188). 

Following the above suggestion, the qualitative samples were differentiated 

from the quantitative samples in this study. 

3.2.3 Priority 

Priority refers to the relative weighting given to qualitative and quantitative 

methods for solving the research questions (Creswell & Piano Clark, 2017). In the 

mixed methods design, the qualitative and quantitative approaches play an equally 

important role, that is, the emphasis between these approaches is evenly split. 

However, the priority may also be placed on one of the strands (quantitative or 

qualitative). Therefore, the mixed methods research can be classified as a 

quantitative-dominant, qualitative-dominant, and equal-status approach (Johnson et 

al., 2007). When adopting this design, researchers must decide the weighting of 

their research approaches based on their goals, questions, and procedures from 

research traditions. The priority decision is also affected by researchers’ familiarity 

with their method, resources, and intended audience (Creswell, 2009). 

On the basis of its research design and purposes, this dissertation gives equal 

emphasis to qualitative and quantitative data for two reasons. First, the approaches 

adopted in this research are jointly devoted to addressing the same research 

questions: how do Chinese undergraduate students multitask with their smartphones 

in real-time classroom context? What are the predictors of Chinese undergraduate 

students’ in-class smartphone multitasking behavior? Second, although the final 

results of the current study are derived from the qualitative data, the quantitative 

phase serves only as validation. An empirical sampling method (ESM) study was 

also conducted in the study to triangulate both qualitative and quantitative findings 

regarding Chinese university students’ smartphone multitasking behavior. From the 

perspective of researcher and workload, researcher not only also mastered both 

qualitative and quantitative research approaches, but also devoted roughly the same 

amount of effort and time to the qualitative and quantitative phases in the present 
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study. Therefore, the two phases of the research design are considered equal in this 

study. 

3.2.4 Data integration 

Integration is considered the core of mixed methods research and plays a vital 

role in distinguishing mixed methods from other methodologies that do not 

highlight data mixing. According to Creswell and Piano Clark (2007), “A rigorous 

and strong mixed methods design addresses the decision of how to mix the data, in 

addition to timing and weighting” (p. 83).  

The data integration in the exploratory sequential mixed methods design 

builds on the findings from the qualitative phase of the study to develop and test a 

contextually appropriate feature. The findings from the quantitative phase are then 

used to answer the research questions. According to Creswell and Plano Clark 

(2007), a joint display can highlight the link between the qualitative outcomes and 

the design of quantitative features. How the initial phase helps design an instrument, 

creates specific intervention activities, and shapes the content to be tested will be 

discussed in Chapter 6.  

Given that the full mixed design was utilized in this thesis, the qualitative and 

quantitative phases are presented and described separately. The data were integrated 

at the interim stage by using a joint display matrix to connect the qualitative data to 

the quantitative design. Both the quantitative and qualitative mixing procedures will 

be fully described in Chapter 8. 

This research adopts the equal-status exploratory sequential mixed methods 

approach, which draws on the strengths of both qualitative and quantitative 

methodologies to best respond to the proposed research questions (see Figure 3.3). 

Using this approach to broadly examine the research topic can highlight its 

complimentary methodological strengths, which can provide new and in-depth 

insights into educational phenomena.
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Figure 3.2 Diagram of the Research Design

Quantitative Phase 
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Source: Adapted from Creswell & Plano Clark (2007) 

Figure 3.3 Modified Decision Tree for the Mixed Method Design 

3.3 Chapter summary 

This chapter presented a general overview of the methodological structure adopted 

in this thesis. The definition, overview, and rationale of the mixed methodology were 

initially described to introduce the adopted research methodology. Afterward, the 

sampling, timing, priority, and data integration were described and justified by 

combining them with the research purpose, questions, and contexts. The following 

chapter further describes the rationale for adopting the qualitative approach to 

investigate the participants’ engagement in in-class smartphone multitasking. 
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Chapter 4 Qualitative Methodology 

This chapter presents an overview of the qualitative methodology used in this 

mixed methods research. The first part, research design, presents the rationale for the 

qualitative phase, research setting, sample selection, and research timeline. The second 

part, data collection, describes the process for collecting the data. The third part, 

qualitative data analysis, discusses the data preparation, coding, and thematic 

development. 

4.1 Research design 

4.1.1 Rationale for the qualitative phase 

The first phase of this study follows the qualitative tradition with the intent to 

describe “the meaning for several individuals of their lived experiences of a concept or 

a phenomenon” (Creswell, 2007, p. 57). According to Starks and Trinidad (2007), “the 

truth of the event, as an abstract entity, is subjective and knowable only through 

embodied perception” (p. 1374). Qualitative research is helpful in “gaining an in-depth 

understanding of the situation and meaning for those involved” (Merriam, 1998, p. 19), 

thereby offering researchers the opportunity to retrieve rich information that may not 

be observable when using other research approaches. The qualitative approach suits the 

purposes of the study, which seeks to explore Chinese undergraduates’ in-class 

smartphone multitasking behavior and its predictors—a topic that calls for an in-depth 

inquiry.  

4.1.2 Research setting 

This study targets undergraduate students in mainland China. Therefore, Chinese 

universities were selected as venues for collecting qualitative data. Chinese universities 

are often categorized into different tiers according to their prestige (Liu, Zhang, Ye, 

2018). Top universities (i.e., universities supported by the national “985 Project” and 

“211 Project”) belong to the first tier, average universities belong to the second tier, and 

vocational training colleges belong to the third tier (Ashraf, 2014). In the first two tiers, 

students can receive bachelor’s (four years), master’s (No less than two years), or 



 

 

 

 

39 

doctorate degrees (three years) after completing the required years of study. Meanwhile, 

third-tier universities train the vocational skills of students and grant them associate 

degrees generally after three years.  

On the basis of their subjects and curricula, Chinese universities can also be 

divided into (1) comprehensive universities with a full range of disciplines such as 

liberal arts, natural science, business, and law, (2) universities of science and 

technology whose disciplines primarily concern science and technology, and (3) 

universities of agriculture or normal universities that aim to cultivate agricultural- or 

education-related professionals. In general, most universities in the first and second 

tiers are comprehensive universities. 

Given the different nature of Chinese universities, the research venue was 

selected in consideration of the following criteria: (1) located in mainland China; (2) 

belong to first- or second-tier universities; (3) classified as comprehensive universities; 

and (4) provide undergraduate education. These criteria excluded students from 

vocational schools. Recruiting participants from comprehensive universities can 

guarantee the diversity of the sample.  

Nanjing Tech University meets the above-mentioned inclusion criteria and was 

therefore selected as the research venue for collecting qualitative data. Nanjing Tech 

University is a first-tier comprehensive university located in central China that 

specializes in nine disciplines, namely, engineering, science, management, economics, 

liberal arts, law, medicine, arts, and education. This large-scale university has more than 

30000 registered students and is known for its high-quality undergraduate education. 

4.1.3 Sample selection 

Selecting the appropriate participants is critical in qualitative research as they are 

directly related to the quality of results (Judd, 1972; Taylor & 

Judd, 1989). Three sampling methods were employed in the current research phase to 

select the eligible participants, namely, purposeful sampling, convenience sampling, 

and snowball sampling.  
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Purposeful sampling, which recruits or selects participants who have experienced 

the phenomenon being investigated (Creswell & Clark, 2017), is widely used in 

qualitative research. Patton (2002) argued that “the logic and power of purposeful 

sampling lies in selecting information-rich cases for study in-depth” (p. 273). To pursue 

the research questions, a purposeful sampling technique was employed in this study 

since participants were chosen based on the specific characteristic they possessed 

(Patton, 1990). Specifically, the participants were selected based on the following 

criteria: (1) they are Chinese undergraduate students (excluding oversea exchange 

students and international students); (2) they had experiences of in-class smartphone 

multitasking. This student group was selected because undergraduates are required to 

take more classes than master or doctorate students, thus more likely to have rich 

experience with smartphone multitasking in class settings.  

The maximum variation strategy was adopted to capture different views toward 

in-class smartphone multitasking. The rationale for using maximum variation sampling 

is that “any common patterns that emerge from great variation are of particular interest 

and value in capturing the core experiences and central, shared dimensions of a setting 

or phenomenon” (Patton, 2002, p. 235). The selection criteria are based on three critical 

factors proposed in relevant literature. First, students in different grades (grades one to 

three) are recruited because smartphone multitasking behaviors may vary across 

different year levels (e.g., Lounsbury, Levy, Park, Gibson, & Smith, 2009; Pan & Gan, 

2015). Second, given that the differences in students’ academic performance may lead 

to distinct learning behaviors (e.g., Shkullaku, 2013; Jiang, Williams, Warschauer, He, 

& O’Dowd, 2014), GPA level (high GPA, low GPA) was also considered in the 

participant selection. Third, given that degree of technology use is associated with 

multitasking behavior (Deng et al., 2019; Terry, 2015), students with different levels of 

smartphone use (low and high) were included. Figure 4.1 illustrates the recruitment of 

participants. Following the maximum variation strategy, 15 participants from grades 1 

to 3 were recruited for this study.  

Convenience sampling is a type of nonprobability sampling in which 

“participants are selected from a targeted population based on easy accessibility,  



 

 

 

 

41 

 

Figure 4.1 Recruitment of Participants 

geographical proximity, availability at a given time, or willingness to participate in a 

study” (Dornyei, 2007, p. 99). This sampling technique allows researchers to identify 

populations that are close and easy to reach (Etikan, Musa, & Alkassim, 2016). Given 

that the focus of this study, in-class smartphone multitasking, is a private matter and 

that Chinese students who are long influenced by the Confucius culture may not be 

willing to share such a private experience with others, the contact information of the 

potential participants was collected through personal connections. A list containing the 

names of 18 volunteers was eventually retrieved. All of these volunteers came from 

Environmental Science and Engineering School of Nanjing Tech University. To ensure 

that these students meet the sampling requirements, the following questions were asked:  

1. Which grade level are you currently in?  

2. Which major are you studying? 

3. Can you tell me your academic ranking (percentage) in the class? 

4. How would you rate your dependence on smartphones? Is it higher or lower

 compared to your peers? 

5. Have you used your smartphone in real-time classroom settings before?  

After collecting such information, five students who met the sampling criteria 

were selected as interviewees. Table 4.1 presents information about their grade levels, 

majors, GPA, smartphone dependence level, and in-class smartphone use behaviors. 
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These participants were identified using codes instead of their real names to guarantee 

their privacy.  

Table 4.1  

Interviewees Recruited Using the Convenience Sampling Strategy 

Name 

code 

Grade 

level 

Gender Major GPA 

ranking 

Smartphone  

dependency 

In-class  

smartphone use 

LQC01 Year 1 Male Water Quality 

Science and 

Technique 

Low Low Yes 

YC02 Year 2 Male Environmental 

Science and 

Engineering 

High High Yes 

ZHZ03 Year 3 Female Environmental 

Science 

High High Yes 

ZYN04 Year 3 Female Water Quality 

Science and 

Technique 

High Low Yes 

XJY05 Year 3   Male Environmental 

Engineering 

High Low Yes 

The snowball sampling technique can be used to recruit additional participants 

from those who were already selected to participate in the study when the desired 

population is difficult to reach or access (Byrne, 2001). Using the snowballing sampling 

strategy, each participant was asked to refer their peers from other faculties who have 

experiences in using smartphones in real-time classroom settings. A total of 5 students 

referred around 30 students from different schools. To achieve maximum sample 

variation, 10 suitable participants (see Table 4.2 for detailed information) were selected 
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after evaluating their personal information, including their gender, grade, GPA, 

smartphone dependence level, and in-class smartphone behaviors. As shown in Table 

4.2, all these participators were from different grade levels (grades 1 to 3) and majors 

and had different levels of GPA, smartphone dependence, and smartphone multitasking 

experience.  

Table 4.2  

Interviewees Recruited Using the Snowball Sampling Strategy 

Name code Grade 

level 

Gender Major GPA 

 

Smartphone 

dependence 

In-class 

smartphone 

use  

ZMY006 Year 1 Male Materials Science and 

Engineering 

Low Low Yes 

HZY007 Year 1 Male Computer Science Low High Yes 

HHF008 Year 1 Female Science in Law High Low Yes 

ZZJ009 Year 1 Female Public Management High High Yes 

HSY010 Year 2 Male Optoelectronic 

Information Science 

and Engineering 

Low Low Yes 

ZQM011 Year 2 Female Marketing Science Low High Yes 

YJY012 Year 2 Female Science in Law High High Yes 

DHY013 Year 2 Female Social Work High Low Yes 

CH014 Year 3 Male Electrical Science and 

Engineering 

Low High Yes 

ZT015 Year 3 Female Human Resources High High Yes 
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4.1.4 Timeline 

After the research proposal and data collection procedure were approved by the 

Graduate School and Research Ethical Committee (REC) of Hong Kong Baptist 

University (HKBU), the interviews were conducted in early June 2020. After 

completing the weekly interviews, one week was set aside for data evaluation (1) to test 

whether essential topics were left out from the interviews, (2) to compare and contrast 

each dataset, (3) to detect the saturation of the data, and (4) to reflect on the mistakes 

made in the former interviews to inform the next round of interviews.  

4.2 Data Collection 

The data collection took place between June and August 2020 until enough 

participants were interviewed to reach the desired data saturation. Given the COVID-

19 pandemic and geographical dispersion issues, online interviews were conducted in 

the qualitative phase. Online interviews also present an ideal solution to certain 

problems faced in conventional face-to-face interviews, such as time and financial 

constraints and physical mobility boundaries of research populations (Cater, 2011; 

Hooley, Wellens, & Marriott, 2012). Synchronous one-to-one semi-structured 

interviews were conducted using the Zoom online conference software.  

Semi-structured interviews were used to collect data for two primary 

considerations. First, this type of interview is well suited for exploring the perceptions 

and opinions of participants about complex or sensitive issues (Barriball & While, 

1994). This study focuses on students’ behaviors in real-time classroom settings, which 

represent a unique and private personal experience. Semi-structured interviews can also 

tease out diverse perspectives from the participators. Second, semi-structured 

interviews are more flexible than other interview techniques given its use of 

predetermined questions whose wordings and way of delivery can be changed flexibly 

according to the needs of researchers.  

4.2.1 Interview protocol 

The interview questions were semi-structured and worded in an “open-ended” 
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fashion. A total of 28 research questions were prepared in advance to guide the whole 

process. The researcher initially edited these questions in English and then translated 

them to Chinese (the participants’ mother language). Afterward, these questions were 

reviewed by another bilingual researcher who speaks Chinese and English from the 

Hong Kong Baptist University to ensure their feasibility. The finalized interview 

questions involve three parts. 

The first part focuses on students’ in-class smartphone use to understand how 

they multitask with their smartphones. These questions were designed based on the gaps 

identified in the in-class multitasking literature. Sample questions include the following: 

• How long do you usually keep using your smartphone during class? 

• Which smartphone activities do you usually conduct by smartphone 

during your class? 

The second part focuses on the predictors of undergraduate students’ on- and off-

task smartphone multitasking (interruption phase). The interview questions were 

developed based on the theoretical framework presented in Chapter 2. For example, the 

main question “what is your most/least favorite class?” was developed to explore the 

classroom-related antecedents of the interruption phase. Meanwhile, the question “what 

is the attitude of your peers/friends toward using your smartphone while having a 

lecture?” was used to probe the predictors of the social dimension.  

The third section explores why and under which conditions students switch back 

from their on-/off-task smartphone activities to their real-time lectures (resumption 

stage). Given that “switching back” is an emergent topic in multitasking research, 

several self-developed open-ended initial questions were used, such as “can you share 

your experience in switching back from on-/off-task smartphone activities to your 

lectures?” and “did anyone prompt you to make this switch? How?” 

4.2.2 Pilot study 

To test the interview questions, a pilot study was conducted with three 
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undergraduate students (see Table 4.3) by the end of March 2020. These three students 

all came from the Wuchang Institute of Technology and self-reported that they had used 

their phones in real-time classroom settings, making them suitable for this pilot research. 

Before the pilot interview, the researchers explained the purposes of the study to the 

participants to obtain their informed consent. Upon obtaining their verbal consent, a list 

of 28 interview questions was sent to the participants a week ahead of their scheduled 

interview for their review.  

Table 4.3  

Interviewees in the Pilot Study 

Name Grade level Gender smartphone use 

Mr. Zhang Year 4 Male Yes 

Miss. Zha Year 1 Female Yes 

Miss. Ye Year 2 Female Yes 

The pilot study was conducted in Mandarin and one-to-one format using Zoom. 

The interviewees were initially asked about their understanding of the smartphone 

multitasking concept. Afterward, the 28 initial questions were asked to see whether the 

participants could completely understand them. The whole process was recorded using 

the built-in screen recording function of Zoom.  

After the pilot study, the participants were encouraged to express their feelings 

about the interview and propose suggestions for improving the interview questions. For 

example, they were asked which interview question should be included in the final 

question list and which can be deleted. Two researchers with sufficient qualitative 

research experiences were also invited to observe the pilot interviews and gave their 

comments on the performance of the interviewer after each session. Constructive 

feedback and valuable suggestions were eventually received from the participants and 

observers and were considered in revising and finalizing the interview protocols (see 

Appendix 1 for the complete interview protocol). 
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4.2.3 Interviews 

All 15 participants were interviewed according to the finalized interview protocol, 

and each participant was allowed to ask for clarifications from the researcher. The 

interviews were conducted in Mandarin Chinese, which was the mother tongue of all 

participants. Each interview session lasted for approximately 1 to 1.5 hours. During the 

interviews, the participants were given minimal guidance in formulating their responses. 

Follow-up and clarification questions were asked to elicit more in-depth and clarified 

responses. All interview sessions were recorded, and the recordings were converted into 

MP4 format and stored in the encrypted personal computer of the researcher. 

4.2.4 Ethical considerations 

At the beginning of each interview, the participants were informed and reminded 

that their participation was voluntary and that they could withdraw from the study at 

any time without any penalty. An electronic consent statement (see Appendix 2) was 

then reviewed with each participant. Each participant was required to sign a form before 

the interviews to make sure that they fully understood their rights and obligations. This 

form also outlined information about the research and the rights, responsibilities, 

benefits, and risks to the privacy and confidentiality of the participants. All participants 

were given a copy of the informed consent form for their records.  

The identities of the participants were hidden in all interview transcripts, 

documentation, and reporting by using pseudonyms. The interview recordings were 

stored in password-protected folders in a U-disk. In addition to encrypting the interview 

recordings, the interview transcripts and other materials containing information about 

the participants were only accessible to the researcher.  

4.3 Data analysis 

Qualitative data can be analyzed in many ways depending on the type of 

qualitative research being conducted. However, as mentioned by Creswell (2007), the 

main tenets that can be applied across all forms of qualitative data analyses are 

“preparing and organizing the data for analysis, then reducing the data into themes 
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through a process of coding and condensing the codes, and finally representing the data 

in figures, tables, or a discussion.” Following the recommendation of Creswell (2007) 

and on the basis of the collected data, several steps were taken in this study to analyze 

Chinese undergraduate students’ smartphone multitasking behavior and its predictors 

with the help of the NVivo software.  

4.3.1 Preparing and transcribing the data 

According to Stuckey (2015), the first step in the data analysis is to organize and 

transcribe the data. After the interviews, the collected data were transcribed using 

IFLYREC. The video recordings and transcripts were reviewed again by the researcher, 

and the errors in the transcripts were corrected promptly. Afterward, these transcripts 

were sent to the corresponding interviewees for further checking to avoid 

misinterpretations. The researcher then read each transcript carefully, thoroughly, and 

comprehensively to glean thematic ideas and concepts.  

Afterward, the text files were imported into NVIVO 12 for the data analysis. After 

importing the data, the researcher read them carefully to familiarize herself with the 

participants’ experiences (Creswell, 2007; Lindlof & Taylor, 2002; Moustakas, 1994). 

Some essential words and segments were highlighted with different colors. Notations 

were also made at the bottom of the NVivo interface for easy review. Before the data 

analysis, five folders under the codes list were created based on the research objectives, 

and these folders were named as “in-class multitasking behaviors,” “interruption (off-

task),” “interruption (on-task),” “resumption (off-task),” and “resumption (on-task).” 

The relevant texts in the transcripts were then moved to the corresponding folders to 

help the researcher categorize the outputs of the interviewees. 

4.3.2 Coding  

Merriam (2009) described coding as the process of “making notations next to bits 

of data that strike you as particularly relevant for answering your research questions” 

(p.178). The coding process began after preparing the data sources to form several 

categories. The data sources were reread, and each bit of useful information in the 

transcripts was labeled. Moreover, given that the transcripts in each folder were used to 
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answer different research questions, the datasets for each folder were coded separately. 

Specifically, the texts in each folder were encoded through an inductive but 

slightly different way. Regarding the students’ in-class smartphone multitasking 

behaviors, the relevant data were coded based on each interview question in top-down 

format. For example, the interview question “which smartphone activities do you 

usually conduct by smartphone during your class?” was regarded as a theme. Afterward, 

the statements related to smartphone activities, such as “I played online games and 

searched course-unrelated contents,” “I scanned social media, like Weibo,” “I sent 

instant messages,” and “I did my assignment for another subject,” were coded under 

this theme. During the second round of coding, the codes were further combined into 

highly abstract ones. For example, activities such as “play online games,” “searched 

course-unrelated contents,” and “scanned social media,” were merged into “course-

unrelated activities.” 

However, the data related to the predictors of both on- and off-task smartphone 

multitasking (both interruption and resumption stages) were coded in a bottom-up 

manner due to the lack of related theoretical work. The initial coding phase focused on 

the thoughts and ideas shown in the data to identify points of descriptions that are 

significant for interpreting the participants’ experiences (Strauss & Corbin, 1998). The 

initial coding scheme resulted in over 200 open codes generated with the help of the 

NVivo software. Meanwhile, the second coding phase aimed to eliminate redundancy 

and construct a highly concentrated coding scheme. For example, when the participants 

were asked about personal factors related to their in-class smartphone multitasking 

behavior, one of them responded that “the teachers started the class, and I felt so bored 

after listening for only two minutes. I looked around and found that nobody was 

focusing on the class, so I started to use my smartphone.” Another participant answered, 

“if the course is a little more relaxed, I will focus more on the teacher or the course 

contents. If it is not, I may feel so bored and start to play with my smartphone.” In the 

initial coding phase, these answers were open coded as “bored” and “unpleasant feeling,” 

respectively. However, given the similarity in these codes, they were merged into 

“feeling of passiveness.” The second coding phase generated dozens of codes for the 
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predictors of each stage of on- and off-task smartphone multitasking.     

4.3.3 Thematic development 

The theme development process started after coding all data sources. Merriam 

(2009) described the process of developing themes as “[going] back over your marginal 

notes and compartments (codes) and [trying] to group those comments and notes that 

seem to go together” (p. 179). To develop the themes for each research issue, the 

transcripts stored in each folder were checked, the codes were placed in similar groups, 

and each group was named according to its nature and connotation with NVivo. This 

process resulted in five themes for smartphone multitasking behaviors, 13 themes for 

the interruption stage of off-task smartphone multitasking, seven themes for the 

resumption stage of in-class smartphone multitasking, 14 themes for the interruption 

stage of on-task smartphone multitasking, and six themes for the resumption stage of 

on-task smartphone multitasking.   

4.3.4 Core and linked themes 

In the data analysis, some potential connections were established among the 

identified themes even if they were independent and mutually exclusive. To detect these 

relationships, the data sources were checked further, and the potential connections were 

explored. The relationships function of the NVIVO software was used to detect and 

record the possible associations between codes or categories (see Figure 4.3). Several 

indirect relationships among these themes were revealed through this process. 

4.3.5 Category formation 

The interview data were analyzed inductively through a series of procedures to 

“make sense of the data” (Merriam, 2009). According to Creswell (2007), after the data 

analysis process is completed, the next step is to display these data to address the 

research questions. He argued, “Once you have derived a tentative scheme of categories 

or themes or findings, you will need to sort all of the evidence for your scheme into 

categories.” Marshall and Rossman (2006) further visualized these categories as 

“buckets or baskets into which segments are placed” (p. 159). 
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Figure 4.2 Example of Core and Linked Themes 

In this phase, the research questions related to the students’ in-class smartphone 

multitasking behavior can be answered with the guidance of each interview question 

given that these questions denote specific aspects of such behavior. For the in-class 

smartphone multitasking predictors, all identified themes were placed into six 

dimensions of the guided framework, namely, personal, classroom, motivation, self-

regulatory, technology, and social (see Figure 2.2).  

4.3.6 Personal background 

Glaser and Strauss (1967) argued that researchers are not blank slates but 

contributors of ideas. Qualitative researchers need to describe their personal 

experiences for their readers to fully or partially understand the perspectives used by 

researchers to interpret their data. According to Patton (2002), 

The researcher is the instrument in qualitative inquiry, and a qualitative report 

should include some information about the researcher. What experience, training, 

and perspective does the researcher bring to the field? Who funded the study, and 

under what arrangements with the researcher? How did the researcher gain 

access to the study site? What prior knowledge did the researcher bring to the 

research topic and study site? What personal connections does the researcher 

have to the people, program, or topic studied? (p. 566). 

The coding in this study was guided by the researcher’s own experiences in 

smartphone multitasking while attending lectures in a comprehensive Chinese 
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university. Therefore, the answers of the participants often resonated with the 

researcher’s experiences. These personal experiences made the researcher highly 

sensitive to potentially meaningful statements and facilitated the merging of the 

identified codes. Guided by these experiences, the homogeneous activities were quickly 

identified from all classroom smartphone activities mentioned by the participants. 

These activities were further coded as course-related, course-unrelated, and learning-

related yet course-unrelated activities.  

4.3.7 Trustworthiness and credibility 

Several measures were taken to guarantee the trustworthiness and credibility of 

the qualitative interview data. First, pilot interviews were conducted beforehand to test 

the interview questions. An educational researcher with qualitative research experience 

was invited to sit in the interviews to monitor the whole process. The video recordings 

and converted transcripts from the interviews were then double checked by two other 

researchers. This peer checking procedure ensured the validity and reliability of the raw 

data.    

The procedures involving the selection of participants, their responsibilities, and 

the electronic recordings for the data collection were clearly described to the 

participants to gain their trust and confidence. To guarantee the accuracy of the 

participants’ verbal accounts of their own experiences, the interviews were recorded 

with the participants’ permission and transcribed. Recruitment letters and informed 

consent form containing detailed information about the research, the affiliation and 

contact information of the researcher, the available complaint channels, and the 

incentive scheme were sent to the participants in advance for them to read and sign. 

This procedure ensured the authenticity of the research and protected the rights and 

interests of the participants.  

The converted interview transcripts were sent back to the interviewees for 

rechecking to enhance the data quality and ensure that the collected data would be 

accurately interpreted in the following step. The participants were given a chance to 

review the codes and themes generated from their answers. This member checking 
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procedure guaranteed the accuracy of the data. 

4.4 Chapter summary 

This chapter described the qualitative methodology of this research, the 

participants, and the data collection and analysis procedures. Further details about the 

participant selection criteria and recruitment process were also provided. This research 

is expected to contribute to the present knowledge of Chinese students’ in-class 

smartphone multitasking behavior and their antecedents. The next chapter presents the 

themes identified from the qualitative data.  
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Chapter 5 Qualitative Research Findings 

This chapter presents the qualitative data on smartphone multitasking behavior 

and the driving force behind in-class smartphone multitasking. The findings are 

reported sequentially in this chapter according to the research questions. The 

presentation of data on smartphone multitasking behaviors are guided by the interview 

questions given that each of these questions implies different aspects of in-class 

smartphone multitasking behavior. As to the predictors of in-class smartphone 

multitasking, the presentation of emergent themes is guided by the six dimensions of 

the adapted student motivation and self-regulated learning in the college classroom 

framework (see Figure 2.2).  

A total of 15 (eight female and seven male) Chinese undergraduate students 

voluntarily participated in the interviews. Exemplar statements from the interviews are 

presented as supporting materials in the following sections. Each quote is assigned a 

unique code that combines the pseudonym and number of the participants and the text 

line in the transcript. For example, ZT015:1-3 indicates that the quote came participant 

#15 with the pseudonym ZT and that this sentence was recorded in the first to third 

lines of the transcript.  

5.1 In-class smartphone multitasking behavior 

Five themes concerning students’ smartphone multitasking behaviors were 

identified from the interview, namely, (1) prevalence of in-class smartphone use, (2) 

nature of smartphone-related secondary tasks, (3) smartphone multitasking modes, (4) 

duration, and (5) frequency of smartphone multitasking. The identified themes and 

manifestations are presented in Table 5.1. 

Table 5.1  

Findings on In-Class Smartphone Multitasking Behavior 

  Themes Manifestations 

• Smartphone serves as a necessity 
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Prevalence of using 

smartphones in class 

• Smartphones and their usage can be seen 

everywhere in the classroom 

• Smartphone locations (e.g., desk, bag, pocket, 

drawer, and smartphone pocket) 

     

Nature of smartphone-

related secondary tasks 

• Class unrelated (e.g., instant messaging and 

playing online games)  

• Class related (e.g., taking pictures and recording) 

• Class unrelated yet learning related (e.g., 

completing assignments) 

 

Duration  • Duration for each multitasking session (from a 

few seconds to a dozen minutes) 

• Accumulated time for in-class smartphone 

multitasking during a 45-minute class (from a few 

seconds to a dozen minutes)  

 

 

Frequency 

• Students were less likely to maintain their focus 

• Distraction frequency may vary across different 

courses 

 

Modes  

 

 

• Frequent switching 

• Immersive smartphone multitasking 

• Concurrent smartphone multitasking 

5.1.1 Prevalence of smartphone usage in real-time classrooms 

The prevalence of smartphone usage during class time is manifested in three 

aspects, namely, (a) universality of smartphone-carrying habits, (b) visibility of students’ 

smartphone use, and (c) accessibility of smartphones. 

The participants acknowledged that smartphones had evolved into a necessity in 
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their classrooms. For example, a participant commented, “I take my smartphone 

wherever I go because it has a lot of functions that I need, such as contacting friends, 

receiving information, or online shopping” (ZMY006:2). Another participant 

commented that his smartphone is more than an electronic storage device and often 

used this device to save learning materials, such as textbooks, assignments, and 

PowerPoint slides. In his words, “Smartphones give me great convenience” 

(HZY007:2).    

The participants also consistently brought their smartphones to their classes, and 

their smartphone use during class time was conspicuous. One participant commented 

that his classmates reached a “consensus” to use their smartphones during their classes 

(ZMY006:15). Another participant, who often sat at the back of the classroom, 

commented that his classmates consistently made gestures during their class, such as 

“hand sliding” or “bending over their desks” (ZQM011:16), which signaled that they 

were using their phones.  

Another aspect reflecting the prevalence of smartphone use is the accessibility of 

smartphones during lectures. The participants all commented that they could easily 

access their smartphones in the classroom. They also reported three places where they 

usually place their smartphones during class time. They usually place these 

smartphones within their reach, such as on their desks with the screen facing up or down 

(ZZJ009:4, HZY007:4-6, ZQM011:4-6, DHY013:5-9; YC02:3-10, HSY010:3-6, 

YJY012:3-8, ZT015:3-16, ZYN004:5-8, ZHZ003:3-12, and CH014:5-14). However, 

whenever they wanted to restrain their smartphone use behaviors, they would 

deliberately place their smartphones in hard-to-see places, such as their bags, pockets, 

and drawers. In this way, a participant commented, “I would not be influenced by any 

sounds and movements from my smartphone anymore” (ZHZ003:11-14). To further 

discourage problematic smartphone behaviors, the university advised all 

undergraduates to place their smartphones inside smartphone pockets hung at the front 

of their classrooms before their classes. However, such measure was not mandatory, 

and the students would only place their smartphones in these pockets when they are 

required by their teachers. 
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5.1.2 Nature of smartphone-related secondary tasks 

The participants also described various smartphone activities they used to 

perform while having lectures. These activities were classified into on-task, off-task, 

and off-task yet learning-related activities. Table 5.2 summarizes each smartphone 

activity identified from the interviews and the number of participants mentioning such 

activity.  

Table 5.2  

Smartphone-Related Activities Involved in Smartphone Multitasking 

Types of secondary 

task 

     Smartphone activities Number of 

interviewees 

Class-related tasks a. Taking photos of PowerPoint  

      slides 

 

12 

 b. Searching for course materials 

 

 8 

 c. Recording 

 

 5 

 d. Taking notes 

 

 4 

 

   

Class-unrelated 

tasks 

a. Sending/replying to instant  

messages 

 

14 

 b. Social networking 

 

10 

 c. Online shopping 

 

 8 

 d. Reading news 

 

 3 

 e. Watching videos 

 

 3 

 f. Reading novels 

 

 2 

 g. Browsing photos 

 

 2 

 h. Playing smartphone  

      games 

 

 1 
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Class-unrelated yet 

learning-related 

tasks 

a. Completing assignments for other 

classes 

5 

 b. Searching materials for other   

      courses 

 

4 

 c. Learning the content of other  

classes 

2 

The most salient characteristic of smartphone-related secondary tasks is that 

students use their smartphones more extensively for non-academic purposes. The 

participants reported eight activities falling under this category, namely, 

sending/replying to instant messages, navigating social networks, online shopping, 

reading news, watching videos, reading novels, browsing photos, and playing mobile 

games. Sending/replying to instant messages was the most popular activity, followed 

by navigating social networks and online shopping. Only few participants mentioned 

reading news, watching videos, browsing photos, and playing mobile games. 

With regard to class-related smartphone activities, the majority of the participants 

mentioned that they mainly use their smartphones in class to take photos of PowerPoint 

slides or search for course materials. Few participants mentioned that they use their 

smartphones to record and take notes.  

For class-unrelated yet learning-related tasks, most of the participants mentioned 

that they use their smartphones to complete their assignments and search for materials 

for their other classes. A few others mentioned that they use their smartphones in class 

to study the content of another class.  

5.1.3 Mode of in-class smartphone multitasking 

This part describes how students deal with more than one smartphone task during 

their lectures. As mentioned in the previous chapter, prior studies have classified 

multitasking into sequential and concurrent modes (e.g., Salvucci & Taatgen, 2010; 

Downs et al., 2015; Alder & Benbunan-Fich, 2012). Concurrent multitasking 

emphasizes the synchronization of tasks, whereas sequential multitasking focuses on 

task-switching actions. However, the participants demonstrated diversified smartphone 
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multitasking modes during their classes.  

The participants narrated how they handled multiple tasks simultaneously during 

their lectures and described their mentality and thoughts at the time. Three in-class 

smartphone multitasking modes were identified from the interview, namely, frequent 

switching, concurrent smartphone multitasking, and immersive smartphone 

multitasking. The following sections separately discuss each of these types using quotes 

from the interviews.  

5.1.3.1 Mode 1: Frequent switching   

Frequent task switching was the most preferred in-class smartphone multitasking 

mode of the participants. This mode is manifested in the frequent switching between 

smartphone-related primary and secondary tasks. The participants described two forms 

of this multitasking mode. From a broad perspective, these two manifestations both 

pertain to sequential multitasking, with the only difference lying in the transition 

between actions.   

One participant described the first form of frequent task switching as “just got 

distracted for a while and then swiftly came back” (HZY007:58). In other words, the 

participant only spent a short time on both his learning- and smartphone-related tasks. 

The participants also mentioned that both interruption and resumption might be 

conscious in most cases depending on the external triggers or the nature of the 

smartphone-related task. For instance, HZY007 recalled that he tended to switch from 

his ongoing lecture to his smartphone upon receiving any external triggers, such as 

smartphone alerts or the lighting up of his smartphone’s screen. Meanwhile, ZT015 

commented that this type of smartphone multitasking typically occurred when the 

secondary smartphone task was self-initiated (i.e., not a teacher-specified activity). 

Specifically, given that their teachers are trying to restrict their smartphone behavior, 

these participants would avoid losing themselves in their smartphones by switching 

back and forth quickly and consecutively between their learning and smartphone-

related tasks (see Figure 5.1 for a schematic diagram). 
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Figure 5.1 Illustration of Frequent Switching-1 

In the second form of frequent task switching, the participants spent a relatively 

long time on their secondary task and would not switch back to their main task until 

they completed their smartphone activity (see Figure 5.2). The following account from 

HHF008 can help differentiate these two forms of frequent switching: “Once I finished 

taking photos of all PowerPoint slides, I would put my smartphone down and switch 

my attention back to the class.” Meanwhile, DHY013 described herself as a “heavy 

multitasker” and pointed out that whenever she is interrupted by her smartphone, she 

would always “complete it (smartphone task)” before “getting back to reality (ongoing 

class).” Even if she attempted to shorten her smartphone use during class, she would 

still “speed up and finish my smartphone task in the first place.” 

 

Figure 5.2 Illustration of Frequent Switching-2 
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5.1.3.2 Mode 2: Concurrent smartphone multitasking 

The second in-class smartphone multitasking mode (see Figure 5.3) is concurrent 

smartphone multitasking, which refers to the constant switching between two tasks, 

hence dividing the students’ attention to their phones and their lectures. ZQM011 shared 

that she always kept thinking about her smartphone during her lectures but could not 

use her device as freely as she could outside the classroom. Therefore, whenever she 

turned her attention to her smartphone, she would “leave an ear for teacher” to not miss 

any important information. The other participants shared similar experiences as 

evidenced in the quotes “I would pay attention to teachers’ words while scrolling my 

smartphone” (ZYN004:59) and “I kept an eye on teacher” or “paid attention by ears” 

while using the smartphone (YC02: 76).  

  

Figure 5.3 Illustration of Concurrent Smartphone Multitasking  

5.1.3.3 Mode 3: Immersive smartphone multitasking 

Unlike frequent task switching and concurrent multitasking, some participants 

devoted most of their class time to their smartphone activities and left a little time for 

their ongoing class. One participant shared, “I would only take a few glances at the PPT 

and spend most of my class time continuously scrolling my smartphone” (ZHZ003:47). 

However, this in-class smartphone multitasking mode is quite rare and usually involves 

secondary tasks, such as watching videos and reading novels, which require continuous 
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attention (see Figure 5.4).    

 

Figure 5.4 Illustration of Immersive Smartphone Multitasking  

5.1.4 Duration of in-class smartphone multitasking 

The question, “How long do you usually keep using your smartphone during 

class?” and its follow-up questions aim to uncover the duration of in-class smartphone 

behaviors of the participants. The accumulated smartphone multitasking time and 

duration for each smartphone task were then decoded.  

The participants provided diverse answers regarding the accumulated time they 

spend on in-class smartphone multitasking during a 45-minute class. Most of the 

participants mentioned that they usually invest half of their class time on smartphone 

multitasking, followed by less than 15 minutes or 10 minutes. Moreover, some 

participants were unable to accurately estimate the time they spend on smartphone 

multitasking as such duration may significantly vary across their classes.  

Regarding the duration of each multitasking session, the participants mentioned 

that the time they spend on a smartphone-related task is closely related to their 

perceptions toward their primary task. Specifically, when they feel are bored in their 

class, they would spend more than half of their class time engaging in smartphone tasks. 

Conversely, when taking interesting courses, they would only spend a few minutes or a 

few seconds on their smartphone activities. One participant mentioned, “Once I find 

that I can no longer follow my teachers’ lectures, I would force myself to put my 
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smartphone down” (ZHZ003:53). 

5.1.5 Frequency of in-class smartphone multitasking 

Similar to the results for duration, the students reported inconsistent frequencies 

of in-class smartphone multitasking. The accounts of the participants only revealed a 

general picture of this topic. First, these participants were unbale to keep their focus on 

their lectures and were frequently distracted by their smartphone activities in almost 

every class. Second, these participants’ frequency of in-class smartphone multitasking 

varied across their courses due to differences in course difficulty, teaching modes, and 

classroom atmosphere. Third, smartphone notifications acted as a vital external source 

of distractions that triggered the multitasking behavior of the participants. Fourth, the 

participants’ switching behavior may be either conscious or unconscious.  

Frequency has not been comprehensively investigated in multitasking research 

given the difficulty in capturing such variable. To help the participants better respond 

to this issue, the interviewer did not directly ask them a question related to multitasking 

frequency and instead explored this issue from the perspective of the participants’ 

attention and distraction. Sample interview questions included “can you keep your 

focus on your lectures?” and “can you estimate how long you usually concentrate on 

your lectures?” According to the collected data, most of the participants faced 

difficulties in maintaining their focus on long lectures. While task switching was 

expected, its frequency varied from one class to another.  

The frequency of smartphone multitasking can also be determined by the ongoing 

class as “people show different levels of interest in different courses” (ZMY006:59). 

Consequently, the participants’ level of attention ebbed and flowed. Specifically, they 

may focus on their lectures for less than 20 minutes when attending their favorite 

classes but subsequently “sneak off” (interruption) (ZMY006:59). When attending 

uninteresting classes, these participants may engage in task switching every three, four, 

or ten minutes. 

Several participants mentioned that the frequency of their in-class smartphone 

multitasking depended on the frequency of smartphone notifications they receive. 
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Students usually leave their smartphones by their side during their class and 

immediately turn to their smartphones whenever they receive any notifications. 

Therefore, they could not focus on their class because “once my smartphone’s screen 

lights up, my attention is drawn to it” (HZY007:70). 

However, other participants thought that the frequency of their in-class 

smartphone multitasking was difficult to determine because they often observe this 

behavior “out of habit” (XJY005:73). In their own words, “I was itching to use the 

smartphone and unconsciously turned my gaze to it. All this happened naturally” 

(T015:98). For others, their smartphone behavior was “unpredictable” and happened 

“all of a sudden.” In sum, the participants reported an inconsistent frequency of in-class 

smartphone multitasking. 

5.2 Predictors of in-class smartphone multitasking 

In addition to the patterns of in-class smartphone multitasking behavior, the 

interview data also revealed the driving force behind on- and off-task smartphone 

multitasking. On the basis of the multitasking cycle (see Figure 1.1), the following 

sections describe the emergent themes related to the predictors of both the interruption 

and resumption stages of each smartphone multitasking type. The dimensions from the 

adapted students’ motivation and self-regulated learning in the college classroom model 

(see Figure 2.2) were used to guide the presentation of qualitative research findings.  

5.2.1 Predictors of the interruption stage of off-task smartphone multitasking  

A total of 13 salient themes were identified from the interruption stage to explain 

why students switch from their ongoing classes to non-academic smartphone activities 

(see Table 5.3). These themes were classified into personal, classroom, social, 

technology, self-regulatory, and motivation dimensions. Each of these dimensions and 

themes is discussed in-depth as follows guided by quotes from the participants.   
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Table 5.3  

Themes for the Interruption Stage of Off-Task Smartphone Multitasking  

  Dimension             Themes  

  Personal  Theme 1: Feelings of fun, joy, and satisfaction  

Theme 2: Feelings of unpleasantness, 

passiveness, and boredom  

Theme 3: Seeking relaxation 

Theme 4: Deep attachment to smartphones 

 

   Classroom  Theme 1: Perceived low course value 

Sub-theme 1: Lack of practical value 

Sub-theme 2: Lack of teacher appeal 

Theme 2: Mismatch between learning ability 

and task difficulty 

 

   Social  Theme 1: Peers’ off-task smartphone behaviors 

Theme 2: University’s tolerance toward 

smartphone use 

 

  Technology  Theme 1: Convenience  

Theme 2: Emerging features of smartphones 

 

   Self-regulation Theme: Strategies for constraining in-class 

smartphone behavior 

 

   Motivation 

 

Theme 1: Entertainment value of smartphones 

Theme 2: Functional or practical value of 

smartphones 
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5.2.1.1 Personal dimension 

The personal dimension is related to individual-based factors that lead to 

interruption during class time. Five themes associated with this dimension were 

identified from the interview data and analysis.  

Theme 1:  Feelings of fun, joy, and satisfaction 

The majority of the participants admitted that they switch to off-task smartphone 

activities simply due to the contentment and enjoyment that these activities bring to 

them. According to ZHZ003, “the smartphone activities are more enjoyable than any 

course content, and the joy they bring me is immeasurable” (ZHZ003:118-119). 

Another student, HZY003, mentioned that his smartphone brings him “psychological 

comfort” during class. He remarked, “each time I use my smartphone in the class, I feel 

instantly satisfied” (HZY007:135-136). 

For most participants, smartphone use is a purposeful and conscious behavior. 

According to ZT015, “If I never knew about the emotional benefits of my phone, I 

definitely would not use it” (ZT015:164). DHY013 and ZT015 shared a similar 

perspective as they classified smartphone activities as “interesting.” According to 

ZT015, “the world inside smartphones is so exciting” (ZT015:158).   

Theme 2: Feelings of unpleasantness, passiveness, and boredom 

Interruptions are often associated with a negative affective state. For instance, the 

feelings of boredom, frustration, lack of interest, and unpleasantness were frequently 

mentioned by the participants as emotions related to their primary task that trigger their 

non-academic smartphone use. YC002 disclosed that because they could not freely 

leave their classrooms, “task-switching gives me a way of escape; sometimes, I need a 

short diversion when my class becomes extremely dull” (YC002:196). The participants 

also felt bored and had the strong desire to switch to other tasks when they are not 

satisfied with their course instructors. For example, ZYN004 confessed that she uses 

her smartphone more frequently when attending the lectures of teachers she dislikes, 

because their classes are not interesting.   
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Meanwhile, when faced with a very challenging primary task, the participants all 

developed the same tendency to use their smartphones. HSY010 described one of his 

classes as “the most difficult time” and complained about complicated and lengthy 

courses. In his words, “I would rather lie down on the desk and do nothing” 

(HSY010:142). However, he shared that using his smartphone brings him relief.  

Theme 3: Seeking relaxation 

The participants usually turned to their smartphones for a break during lessons. 

ZMY006 attributed off-task smartphones to intensive courses and commented that 

some lessons were too hard to internalize, hence driving him to take a break after an 

“overuse of the brain.” He added that his smartphone “helps me get temporary 

relaxation and relief” (ZMY006:120). ZQM011 shared the same view by saying that 

“why not let my brain relax?” However, she had a different reason for taking a “break 

time;” she mentioned that taking a short rest can help her rejuvenate and prepare her to 

re-focus on her lessons. In her own words,  

  We are unable to maintain a focused attention for long, so it would be better to 

 spend a few minutes relaxing, which is why I take out my smartphone once I 

 am tired. My learning efficiency would be improved after doing so. 

 (ZQM011:144). 

Theme 4: Deep attachment to smartphone 

The participants always mentioned a strong sense of attachment to their 

smartphones when discussing the main reasons for their off-task smartphone 

multitasking. Several participants admitted that their smartphones were almost 

“indispensable” in their daily lives. For example, LQC001 described his smartphone 

use as compulsive, stating that “I can’t live without my smartphone” (LQC001:214). 

ZHZ003 and ZQM011 echoed this statement by acknowledging smartphone use as an 

addictive behavior. ZQM011 confessed, “I wish that my smartphone is always by my 

side” (ZQM011:188). When they were asked what they would do if they were unable 

to use their smartphones or forgot to bring their smartphones, they expressed various 

negative feelings, such as “isolated, uneasy, and insufferable” (ZZJ009:204), 
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“uncomfortable and mad” (HZY007:184), and “very much tortured” (LQC001:214). 

When asked about the link between their in-class smartphone behaviors and attachment 

to phone, they unanimously expressed that phone dependence was the trigger of in-

class smartphone multitasking. Just as one of the participants explained “No matter 

where I am, as long as my phone is next to me, I want to touch (play) it. This may be 

due to dependencies” (ZMY006:156) 

5.2.1.2 Classroom dimension 

The classroom dimension deals with all environmental-related factors in the 

classroom. From the in-class experiences shared by the participants, two course-related 

sub-themes, namely, course content and course instructors, were identified and 

considered factors that influence students’ off-task smartphone multitasking behaviors.  

Sub-theme 1: Lack of practical value 

The participants mentioned that their behaviors during class varied according to 

their levels of interest and the usefulness of their courses. First, the participants often 

mentioned low interest as a driver of their task switching behavior. For example, 

HHF008 mentioned that she would continuously persuade herself to study hard and 

seldom took out her smartphone when she was interested in her classes. By contrast, 

she would use her smartphone frequently without hesitation when attending an 

uninteresting class. As she mentioned, “interest is the main reason for the behavioral 

differences” (HHF008:149).  

Second, the participants were likely to switch between tasks when they felt that 

their class was unimportant. Given that their optional classes were less critical and had 

less impact on their GPA, they were frequently interrupted by their off-task smartphone 

activities when attending these classes.  

Third, almost all participants used the term “shuǐ kè (水课)” to describe a low-

quality yet attractive university course. When students attend these courses, they 

usually feel bored and are more likely to switch to non-academic smartphone activities. 

According to ZQM011, “I felt bored, and I was wondering about the meaning of having 
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such courses. I thought it would be much better to read a novel by smartphone” 

(ZQM011:156). 

Sub-theme 2: Lack of teacher appeal 

The participants’ multitasking behaviors were also influenced by their course 

instructors, including their personality, teaching style, and professional ability. 

According to YC002, “I felt stressed out and bored because the teachers delivered their 

lectures so fast, and I couldn’t follow them” (YC002:224). Moreover, the participants 

usually turned to their smartphones when attending classes taught by teachers who 

lacked appeal. Conversely, they would devote more effort and attention to those classes 

taught by friendly, humorous, and kind teachers. When reflecting on such behavior, 

ZQM011 commented, “I expect our teachers to treat us like friends. Otherwise, the class 

will be boring, and the teaching may be like a one-man show” (ZQM011:170).  

The participants’ attitudes toward the course may play a role in shaping their task-

switching behavior. The participants attached great importance to their teachers’ 

attitudes, which indicate whether these teachers are “teaching by heart” (YJY012:131). 

When they think that their instructors are perfunctory, the students would not take their 

class seriously and then switch to course-irrelevant smartphone activities. 

The participants often switched between different tasks when they are confused 

about their teachers’ instructions. For instance, ZHZ003 switched to non-academic 

smartphone use when she could not easily understand her teachers’ accents. She 

complained, “some of my teachers’ Nanjing accent is a headache. Each time I had to 

force myself to listen, but I always failed in the end” (ZHZ003:133).  

Theme 2: Mismatch between learning ability and task difficulty 

In addition to the course-related theme/sub-themes, another classroom dimension 

theme is the mismatch between students’ learning capacities and the given learning task. 

This theme emerged often from the interview data. Several participants mentioned that 

they were prone to switch to course-unrelated smartphone activities when attending 

easy courses. ZQM011, who felt confident in her learning ability and thought of herself 
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as academically competitive, stated, “if I am willing to learn, I can learn very well.” 

She added, “I certainly would not listen (to the lecture) attentively if I knew I could 

fully handle it. Instead, I would switch to watching a movie or a TV series on my 

smartphone” (ZQM011:215). HSY010 and ZZJ009 shared similar experiences. ZZJ009 

commented, “if the lectures were totally within my ability, I would search for other 

information (by using my smartphone)” (ZZJ009:234). 

The participants mentioned that they were easily distracted by their phones due 

to their low academic ability or confidence. They felt frustrated when attending classes 

that are beyond their capability and even give up on these classes. One participant 

shared, “I felt stressed and tortured. I kept asking myself why I was so slow. I eventually 

compromised and picked up my smartphone” (DHY013:236).    

5.2.1.3 Social dimension 

The participants’ in-class behaviors can be shaped by a social dimension related 

to group culture and specific interpersonal liaisons with others. While most of the 

participants perceived their smartphone use as harmful, their in-class smartphone 

multitasking behaviors tend to be triggered when they are exposed to social influences. 

Two themes belonging to this social dimension are discussed as follows.  

Theme 1: Peers’ off-task smartphone behaviors 

The first theme in this category, peers’ off-task smartphone behaviors, highlights 

the participants’ assimilation of their peers’ conducts. The participants believed that 

although not all their friends or peers held favorable attitudes toward in-class 

smartphone use, their smartphone behavior was still likely to be triggered by their 

friends’ or peers’ influences. For instance, ZQM011 mentioned that she would pay 

special attention to the behaviors of her surrounding peers, especially academic-

unrelated behaviors such as reading novels, binge watching a series, and using social 

media. However, she was especially affected by the behaviors of her good friends. 

Therefore, when attending lectures, she tended to use her smartphone for non-academic 

purposes if her friends were doing the same. 
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In another case, the participants pointed toward the convergence of their own and 

their peers’ in-class behaviors. One participant mentioned, “my in-class behaviors were 

the same as that of my classmates. We used our smartphones frequently during lessons, 

and most of our smartphone activities were entertaining” (ZT015:238).  

Theme 2: University’s tolerance toward smartphone use 

University’s tolerance toward smartphone use reflects the attitudes of university 

authorities about using smartphones. The participants talked about the smartphone 

pockets that the university placed in their classrooms to discourage problematic in-class 

smartphone behaviors. They further remarked that their instructors and school 

managers only encouraged, rather than required, them to place their smartphones in 

these pockets. In their view, their university held a “vague attitude” toward smartphone 

use (HHF008:193). Therefore, they assumed that using their smartphones during their 

classes was acceptable. 

However, few participators mentioned that they cared about the written or 

unwritten regulations of their universities or educators. Given that learning-unrelated 

smartphone activities are generally considered harmful by authoritative figures, 

students would use their smartphones very carefully during class. One participant 

shared, “I dared not put my smartphone on the desktop when having lectures because I 

was afraid of my instructors’ grave face” (DHY013:206). 

5.2.1.4 Technology dimension 

The technology dimension extracted from the multitasking literature refers to the 

functional attributes of smartphones that can evoke students’ task switching behavior. 

Two themes associated with smartphones’ instrumental characteristics were identified 

from the interview data and used to explain students’ task switching behavior.  

Theme 1: Convenience 

The participants were fully aware of the convenience brought about by their 

phones. For example, HHF008 noted that smartphones are “small in size” and “easy to 
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operate,” making these devices a preferred tool for in-class multitasking. ZHZ003 

remarked that smartphones are pocket sized and can be easily held in hand. Compared 

with other digital devices such as laptops or tablets, smartphones are less likely to be 

noticed by course instructors during classes.  

The participants also mentioned other functional traits, such as the 

resourcefulness and large capacity of smartphones. Given these traits, they stated that 

smartphones were the only electronic devices that they would bring to their classes. 

One participant mentioned, “the resourceful and accessible features of the smartphone 

make it more convenient than any other devices, and it is especially beneficial for 

performing shady activities during instructional sessions” (DHY013:250-252). 

 Theme 2: Emerging features of smartphones 

The participants cited the multiple functions of smartphones such as instant 

messaging, searching, and browsing functions, as the drivers of their task switching 

behavior. Some participants described their smartphones as powerful tools that allow 

them to do almost everything, including entertainment, paying their bills, and taking 

photographs, regardless of time and place. One participant shared, “My life is pinned 

on my smartphone” (HSY010:249).  

The participants’ class time also depended on the aforementioned functions. 

HSY010 said, “We use our smartphones (in-class) because they have many attractive 

functions” (HSY010:251). Similarly, HZY007 shared the reason why he used 

smartphone while having classes, “Smartphones keep me constantly connected even if 

I am in real-time classroom environments” (HZY007:188). 

5.2.1.5 Self-regulatory dimension 

The self-regulation dimension is tied to the students’ capacity to control their 

thoughts or actions. One theme was identified from the interview which reflected the 

participants’ spontaneous adoption of various strategies to constrain their in-class 

smartphone behaviors, although its effect does not last long.  
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The interview data revealed that the participants applied two strategies to deal 

with interruptions in the class, namely, smartphone management and psychological 

suggestion. 

On the one hand, the participants deliberately placed their smartphones in hidden 

places or somewhere outside their classrooms before their lessons. For instance, 

ZQM011 often placed her smartphone face down on her desk or inside her bag or 

drawer. She mentioned, “If I cannot see it (i.e., smartphone), I would not use it” 

(ZQM011:233). ZT015, who was a heavy multitasker, adopted highly robust strategies 

to manage her in-class smartphone use. She shared, “Whenever I have important classes, 

I leave my smartphone in my dormitory” (ZT015:274). However, she described this 

strategy as “meaningless” and impossible to last a long time. 

On the other hand, the participants used psychological suggestions to control their 

smartphone behaviors. They constantly persuaded themselves not to touch their 

smartphones each time they felt a strong desire to use these devices. For example, when 

ZHZ003 was itching to use her smartphone, she would keep telling herself, “Ignore it, 

everyone is studying hard now” (ZHZ003:199). YC002 felt the same way about 

smartphone interruptions but had reservations about the effectiveness of this strategy. 

He commented, “It would probably be effective in the short run, but it’s not sustainable” 

(YC002:301). 

5.2.1.6 Motivation dimension 

The motivation dimension focuses on the combination of attempts and desire for 

behavioral change (Alizadeh, 2016). Motivation provides individuals an aim and 

direction to follow, thereby playing a crucial role in shaping human behaviors. The 

participants perceived two types of motivations, namely, intrinsic (i.e., doing something 

inherently interesting or enjoyable) and extrinsic motivation (i.e., doing something to 

obtain a separable outcome).  

Theme 1: Entertainment value of smartphones 

The first theme, entertainment value of smartphones, is an intangible, intrinsic, 

and emotional incentive for students to switch between tasks. The majority of the 
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participants expressed their desire to perform entertainment-related smartphone 

activities. They indicated that they are enthusiastic about their phones due to their 

entertainment value. For example, ZMY006 commented, “I felt terrific because I 

always got the latest news and information from my smartphone” (ZMY006:160). 

Meanwhile, HSY010 shared that he was strongly motivated to perform non-academic 

activities using his smartphone because of his prior experiences in gaining sensory 

stimulation and immersion from smartphone activities. He commented, “I enjoy the 

feeling of immersing myself in entertaining smartphone activities, and I get tremendous 

emotional value and experiences from it” (HSY010:137).   

Theme 2: Functional or practical value of smartphones 

The other participants highlighted the functionality and usefulness of their phones 

for their non-academic activities. They named two main practical benefits of engaging 

in off-task smartphone activities, namely, maintaining social connections and saving 

time. On the one hand, they mentioned that some non-academic smartphone activities, 

especially those involving instant communication, helped them maintain their social 

connections or exchange information during their lectures. One participant remarked, 

“I need to be constantly connected; I feel isolated from the world without my 

smartphone” (ZMY006:160). To highlight the importance of maintaining connections, 

CH014 shared a regrettable experience of not registering for a music competition 

because he did not check his instant messages promptly. He shared, “To prevent similar 

situations from happening, I frequently switch on my smartphone to check my pop-up 

messages” (CH014:115). 

On the other hand, the participants claimed that by engaging in course-unrelated 

smartphone activities, they were able to save some valuable after-school time. 

Therefore, they no longer needed to spend extra time on shopping or acquiring 

unimportant information. One participant mentioned, “Using smartphones in class 

saved me some time to deal with more important things after class” (DHY013:147). 

Apart from the aforementioned predictors of students’ “switching off” behavior, 

the driving force behind “switching back” is another antecedent of smartphone 
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multitasking behavior. Although inseparable from smartphone multitasking according 

to the “multitasking cycle,” the resumption stage has received limited research attention. 

Therefore, an instructive framework for guiding the related interview protocol design 

is lacking. The participants were therefore given some time to elaborate on their ideas 

and personal experiences related to the resumption stage. After the data collection and 

analysis, several themes related to the predictors of the resumption stage of smartphone 

multitasking were identified. These predictors were classified into predictors of the 

resumption stage of on- and off-task smartphone multitasking. The following sections 

leveraged the dimensions of the adapted student motivation and self-regulated learning 

in the college classroom model (see Figure 2.2) to present the results. 

5.2.2 Predictors of the resumption stage of off-task smartphone multitasking 

Seven themes related to the resumption stage were generated and categorized into 

the personal, social, and motivation dimensions. Among them, the personal dimension 

captured most of the themes, followed by the social and motivation dimensions. Each 

of these themes is presented in Table 5.4 and discussed in depth using typical examples. 

Table 5.4  

Themes for the Resumption Stage of Off-Task Smartphone Multitasking 

Focused dimension Themes 

Personal Theme 1: Against students’ moral standards 

Theme 2: Staying alert in the classroom 

Theme 3: Tired of smartphone use 

Theme 4: Reflection on self-behaviors 

Social  Theme 1: Influenced by instructors’ cues 

Theme 2: Peers’ learning behaviors during class 
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Motivation Theme: Importance of the current course 

5.2.2.1 Personal dimension 

Four themes for the personal dimension were identified. The first theme 

represents a guilty emotion arising from engaging in smartphone-related secondary 

tasks. The second theme concerns students staying alert in their classes while 

multitasking with their smartphones. The third theme conveys these students’ tiredness 

when engaging in smartphone-related secondary tasks, whereas the fourth theme refers 

to the state of these students’ self-reflection.  

Theme 1: Against students’ moral standards 

Some participants indicated that they regretted engaging in off-task smartphone 

activities during their classes. They ultimately decided to stop such behavior and switch 

back to their lectures to “escape the uncomfortable feeling.” Some participants 

perceived smartphone use during class as an “inappropriate behavior,” a sign of 

“disrespect to teachers” (YC002:118), and a “waste of time” (ZHZ003:79). When these 

participants engage in off-task smartphone activities during their class, they sometimes 

felt “regret” and “constantly blamed” themselves (ZMY006:74). According to 

ZMY006, “I did something that I shouldn’t do during class” (ZMY006:74). Similarly, 

ZHZ003 remarked, “My smartphone behavior violated my moral standards, I feel regret 

and guilt. To end this inner suffering, I chose to focus again on my class” (ZHZ003:79).  

Theme 2: Staying alert in the classroom 

The participants repeatedly mentioned they reserve part of their attention to their 

classes when using their smartphones. For example, ZMY006 was never wholly 

immersed in his smartphone-related secondary tasks because he thought that such 

behavior was too “inappropriate.” He always stayed “alert” to what was going on in his 

classroom. Another participant shared, “I keep one eye on my teacher even when 

engaging in smartphone activities so that I can switch my attention back to the class 

swiftly if necessary” (ZYN004:92). 
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Theme 3: Tired of smartphone use 

A few participants believed that their tiredness from using their phones might be 

a fundamental driver of their switching back behavior. They mentioned that they 

consistently used their smartphones for leisure during class until they “got bored” 

(ZT015:121). Although non-academic smartphone activities were more attractive than 

lectures, the participants shared that they felt bored in using their smartphones during 

class when they see “nothing new” (ZZJ009:88). ZT015 shared, “I felt bored. I had 

nothing to play with on my smartphone anymore, so I switched back my attention to 

the class” (ZT015:121). 

Theme 4: Reflection on self-behaviors 

The participants mentioned that in some cases, they were not fully aware that they 

were being interrupted by their smartphones because they unconsciously engaged in 

smartphone use behaviors. Therefore, they were unable to resist such distraction in a 

timely and effective manner. However, they mentioned that “pause” and “reflection” 

could “awake” them from their habitual smartphone use (ZYN004:97). For example, 

YC002 commented, “I would reflect on my behaviors irregularly in class to help me 

escape my unconscious smartphone use” (YC002:114). ZYN004 remarked that such 

mindful acts “pulled me out” (ZYN004:97) from his problematic smartphone use 

behavior.   

5.2.2.2 Social dimension 

In addition to the themes of personal dimension, two themes related to instructors 

and peers were identified as the antecedents of switching back behavior in the social 

dimension.  

Theme 1: Influenced by instructors’ cues 

Course instructors can heavily influence their students’ resumption behavior by 

implementing classroom management measures, including verbal reminders, gestures, 

and facial expressions. For example, ZZJ009 mentioned that instructors would “raise 
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their voice” to emphasize key points or directly ask questions to distracted students as 

“warnings” (ZZJ009:82). ZQM011 noted that instructors sometimes would “patrol the 

classroom”, and “knock on somebody’s table” if s/he was immersed in smartphone 

activities (ZQM011: 87). One participant mentioned that these reminders were useful 

as they bring a sense of urgency and imply their instructors’ concerns for classroom 

discipline. ZZJ009 remarked, “I feel so nervous all the time and immediately put my 

smartphone away” (ZZJ009:114). 

Theme 2: Peers’ learning behaviors during class 

Another important finding from the interview data is associated with peers’ 

learning behaviors. Few participants mentioned that when paying attention to their class 

becomes a shared behavior, the social norms regarding learning will be strengthened. 

Consequently, they tend to restrain their inappropriate smartphone use.  

ZZJ009 shared that she used to have a strong urge to engage in course-unrelated 

smartphone use. However, when she noticed their peers were paying attention to their 

class, she felt both stress and a sense of urgency, which motivated her to shift her 

attention back to the class. YJY012 commented, “When I notice my classmates are 

working hard, I would suddenly realize that I was engaging in an inappropriate behavior 

and immediately know what I should do next” (YJY012:87). 

5.2.2.3 Motivation dimension 

The importance of the current course was identified as the only motivation for 

students to switch back from their off-task smartphone activities to their class. This 

section describes such theme in depth by citing quotes from the interviews. 

The participants shared that although they switched to off-task smartphone 

activities for various reasons, they could distinguish their primary task from the 

secondary one. One participant shared, “Courses are always the most valuable and 

important task for me, and this is the reason why I didn’t ruin myself completely or 

immerse myself in my smartphone” (ZQM011:82). 
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Their awareness of their course’s value awakened the participants’ sense of 

urgency especially when they are engaged in off-task smartphone activities during class. 

According to ZQM, “I suddenly realized that the teacher was talking about an important 

matter that might become a key point in our final examination” (ZQM011:82). XJX005 

recalled that once he realized the usefulness of his course content, “I would switch back 

to the class without hesitation” (XJX005:84).  

5.2.3 Predictors of the interruption stage of on-task smartphone multitasking  

In addition to off-task multitasking, this study also focused on on-task 

smartphone multitasking, which refers to the case where the students’ attention switches 

back and forth between their class and course-related smartphone activities. On-task 

multitasking behavior differs from off-task smartphone multitasking in terms of their 

nature, characteristics, and effects. These two types of smartphone multitasking 

behavior may be driven by different factors. However, compared with off-task 

smartphone multitasking, this study collected less data on on-task smartphone 

multitasking, which might be due to the fact that on-task smartphone multitasking 

occurs less frequently in classrooms and that students are less aware of its occurrence. 

In sum, our qualitative data generated nine themes pertaining to the personal, classroom, 

social, technology, and motivation dimensions (see Table 5.5).  

Table 5.5  

Themes for the Interruption Stage of On-Task Smartphone Multitasking  

Focused dimension        Themes 

Personal  Theme 1: Feelings of efficiency, satisfaction, 

and usefulness 

Theme 2: Feelings of physical or emotional 

tension during lectures 

 

Classroom  Theme 1: Difficult course 

Theme 2: Physical distance from the course 

instructor 
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Social  Theme 1: Identification with peers’ words and 

deeds 

Theme 2: Influence of peers’ behaviors 

 

Technology  Theme 1: Smartphone functions that can be 

used for learning purposes 

 

Motivation  Theme 1: Practical value of smartphones 

5.2.3.1 Personal dimension 

The three themes related to the personal dimension reveal the antecedents of 

students’ task switching behavior from their ongoing classes to their course-related 

smartphone activities. The following sections discuss each of these themes by citing 

quotes from the interviews. 

Theme 1: Feelings of efficiency, satisfaction, and usefulness 

The first theme that emerged from the interviews is that smartphones and their 

potential learning functions enhance students’ learning efficiency, productivity, and 

learning performance. The majority of the participants stated that smartphones are 

excellent tools for learning that allow them to (1) record and (2) comprehend their 

course contents and (3) receive help during classes. Therefore, these students were 

willing to switch from their ongoing lectures to course-related smartphones activities.  

Many participants complained that their class time was “fleeting” and that their 

instructors were “talking too rapidly.” They also mentioned their desperate need for an 

effective recording tool. Smartphones have the potential to play this role given its 

convenient functions for taking notes and photographs. One participant commented, 

“My smartphone gave me the chance to consolidate my course contents after class, and 

it has indeed improved my learning to some extent” (ZMY006:130). These participants 

also perceived smartphones as tools for facilitating their in-class learning. Some of them 

used their smartphones to make up for their visual or hearing impairments when they 
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are seated at the back of their classrooms. ZMY006 remarked, “With the help of my 

smartphone, I can read small fonts on PowerPoint slides clearly and would not miss out 

on the key points” (ZMY006:148). Other participants shared some instances when their 

smartphones helped them understand their course content. They mentioned that 

receiving supplementary materials on time helped enhance their comprehension of their 

key course contents. Therefore, they would sometimes switch to “searching and 

browsing course materials by smartphone” (ZT015:150). 

Theme 2: Feelings of physical or emotional tension during lectures 

The participants usually switched to their course-related secondary tasks when 

faced with pressure or stress from their ongoing class. Although most of the participants 

had no excuses to be distracted during their classes, engaging in smartphone activities 

for academic purposes was considered an exception. Students are likely to use their 

smartphones to respond to and offset for their course-related stress. ZHZ003 described 

herself as having an “obsessive-compulsive disorder” and stated that she would become 

anxious whenever she is unable to follow her teachers’ steps. She remarked, “I would 

make use of any approach to improve my situation immediately” (ZHZ003:195). 

ZT015 confessed that she tended to use her smartphone frequently for academic 

purposes when she felt “clueless” about her ongoing lectures. She elaborated, “I would 

be very nervous if I couldn’t follow the course progress. I knew that I must make up 

for what I missed in the class as soon as possible. Thus, I used my smartphone to search 

for the needed course materials” (ZT015:264). 

5.2.3.2 Classroom dimension 

The classroom dimension includes two themes, namely, course difficulty and 

physical location. These themes are interpreted in the following section using quotes 

from the interview. 

Theme 1: Difficult course 

The first theme of the classroom dimension focuses on the difficulty level of the 

primary task. One participant shared, “My in-class behavior might depend on the 
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difficulty level of the ongoing class” (ZMY006:192). These participants unanimously 

agreed that their on-task smartphone behaviors are more likely to be triggered when 

their primary tasks are demanding but still within their abilities.  

Some students demonstrated a certain degree of self-discipline and stated that 

they generally would not “surrender” (ZMY006:186) when facing reasonably 

challenging courses. They believed that they could overcome these difficulties through 

various channels, such as “taking advantage of phones” (DHY013: 230) to assist their 

learning. ZMY006 expressed such view by commenting, “If I could not understand the 

course content, I would record it and take time to review or directly search for relevant 

materials using my smartphone to overcome the difficulties” (ZMY006:192). However, 

if the course was far beyond his capability, then he “would switch to course-unrelated 

stuff.” 

Theme 2: Physical distance from the course instructor 

The second theme of the classroom dimension is tied with the students’ physical 

location inside the classroom. Interestingly, the participants seated at the back of the 

classroom are more likely to be interrupted by on-task smartphone activities. When 

asked why he switched tasks, ZMY006 explained, “This might be due to the physical 

distance from my instructor, so I had to switch to my smartphone more frequently to 

record the course content” (ZMY006:148). 

The other participants mentioned that sitting in the back rows would reduce 

misunderstanding on part of the instructors. Some participants complained that they felt 

scared or hesitant to use their smartphones when sitting in front rows because their 

teachers would mistakenly think that they were using their smartphones just for fun. 

One participant shared, “The teachers thought that I was sneaking off and gave me a 

few glances even if I was using my smartphone for academics. Thus, I had to sit behind 

deliberately” (ZQM11:180).   

5.2.3.3 Social dimension 

Two emergent themes from the interview data reflected why students switched 
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from their primary learning task to their course-related smartphone task from the social 

influence perspective. 

Theme 1: Identification with peers’ words and deeds 

The first theme in the social dimension conveys the identification of participants 

to the views and actions of their peers or friends. Some participants reported that they 

shared “similar values and beliefs” with their peers, including similar attitudes toward 

smartphone use for academic purposes. For instance, HZY007 stated that he and his 

peers regarded course-related smartphone use as “totally acceptable” or even “worthy 

of encouragement” (HZY007:200). Given such consensus, task switching behaviors 

seemed to be acceptable. ZT015 shared a similar view and expressed that the “shared 

norm” among her peers regarding educational smartphone use encouraged her to know 

what her peers were checking out. Whenever her peers demonstrated on-task 

smartphone behaviors during their classes, “I was eager to follow them” (ZT015:238). 

 Theme 2: Influence of peers’ behaviors 

The participants tended to be affected by influential others, especially their 

roommates and friends. ZQM011 was highly curious about her friends’ behaviors 

during their lectures. She used the term “synchronous” to describe such tendency and 

stated, “Whenever I see what my best friends are doing, I would copy them” 

(ZQM011:212). ZZJ009 viewed her friends’ learning acts as “incentives” and shared 

that she “felt good” each time she observed their course-related smartphone behaviors 

because she finally realized what they were doing. ZZT009 remarked, “If they [friends] 

were checking something related to the ongoing lecture, I would learn from them” 

(ZZJ009:222).  

5.2.3.4 Technology dimension 

Theme: Smartphone functions that can be used for learning purposes 

The participants talked about the emerging functions of smartphones, especially 

their educational features. These smartphone features converged into a common theme 
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as many participants mentioned that their behavioral changes were triggered by these 

features. When recalling why they switched tasks, the participants always referred to 

several smartphone functions that they valued. They commented that the information 

search function of their smartphones provided them supplementary materials, their 

camera function helped them record important news, and their search function 

improved their problem-solving efficiency. One participant shared, “Smartphones can 

serve as a camera, dictionary, and encyclopedia, which are all useful for learning” 

(ZHZ003:125). 

Given these functions, the participants unanimously acknowledged the 

smartphone as an excellent learning tool from where the can “gain a lot.” ZMY006 and 

YC002 echoed this statement by confessing that the learning functions of smartphones 

are “useful and convenient.” ZMY006 added, “I would use my smartphone whenever I 

need these (functions). I would turn to it” (ZMY006:164).  

5.2.3.5 Motivation dimension 

Theme: Practical value of smartphones 

In the motivation dimension, the reason for task switching lies in the benefits 

provided by smartphones to satisfy students’ needs. The majority of the participants 

thought that using their phones for academic purposes may benefit them in two ways, 

namely, by (1) strengthening their learned knowledge and (2) improving their learning 

performance. During their classes, passive listening may easily lead students to forget 

or misunderstand their course content. Using smartphones for course-related activities 

enhanced their comprehension and absorption of knowledge.  

The participants stated that their final course score is generally computed based 

on the in-class performance scores given by their teachers and their examination scores. 

One participant shared that using phones for learning during lectures may “help me 

respond to the questions posed by teachers, so that I could get higher in-class 

performance scores” (DHY013:150). Meanwhile, searching for relevant course 

materials by smartphone may increase the examination scores of students. One 

participant mentioned, “What I searched [by smartphone] during class might be 



 

 

 

 

85 

something to be tested in the future” (HZY007:144). 

5.2.4 Predictors of the resumption stage of on-task smartphone multitasking 

 As for the predictors of the resumption stage of on-task multitasking, 11 

participants provided critical data that led to the emergence of six themes (see Figure 

5.6). These themes were classified into personal (three themes), classroom (one theme), 

and social (two themes) dimensions. Four participants were unable to articulate why 

they switched back from their on-task smartphone activities to their lecture. For 

example, when asked “Have you ever switched from on-task smartphone activities to 

lectures?” ZMY006 answered, “I indeed took notes by smartphone while listening to 

lectures, but these two acts were almost synchronized.” In other words, he could not 

easily recall his switching back behavior. ZHZ003 also remarked, “I seldom used my 

smartphone for academic purposes.” 

Table 5.6  

Themes for the Resumption Stage of On-Task Smartphone Multitasking 

Focused dimension Themes 

Personal Theme 1: Cost of abandoning the current course   

Theme 2: Value of the ongoing course 

Theme 3: Concerns over falling behind in learning 

Classroom Theme 1: Smartphone task completion  

Social Theme 1: Teachers’ prestige and teaching strategies   

Theme 2: Peers’ reminders and influence 

5.2.4.1 Personal dimension 

The personal dimension captured most of the themes explaining why students 

switch from their academic smartphone activities to their ongoing lectures. These 
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themes refer to the cost of using smartphones for learning purposes as perceived by 

students, the relative usefulness of switching back and forth between the ongoing 

lecture and smartphone activities, and students’ anxiety of lagging behind. 

Theme 1: Cost of abandoning the current course 

The participants shifted their attention back to their classes upon realizing that 

they had to pay a high cost for in-class smartphone use. According to YC002, “I realized 

that I can search for any materials at any time after class, but if I missed any lecture 

content, I would lose them forever” (YC002:158). The participants also mentioned that 

any electronic learning materials could not replace their instructors’ lectures. ZQM011 

commented, “If I always focus on my smartphone, my grade will be reduced” 

(ZQM011:114). 

Another concern is related to teachers’ misunderstanding of their students’ 

academic smartphone behavior. For instance, HHF008 mentioned that if they stared at 

their smartphones for a long time, then their teachers would mistake their actions as 

using their phones for fun even if they are engaging in learning activities. To prevent 

this from happening, she had to switch back to her class.  

 Theme 2: Value of the ongoing course 

The participants usually turned to their lectures after assessing and comparing the 

usefulness of their primary and secondary tasks. For example, DHY013 confessed that 

she would assess from time to time whether her course-related smartphone activities 

can improve her learning. However, when these participants felt that their ongoing 

course content was “far more useful,” they would return to their class immediately. 

Another participant mentioned that his primary and secondary tasks always competed 

for his attention. When his ongoing lessons were relatively helpful, he would retain his 

focus on the primary task. Even when switching to their smartphone-related secondary 

tasks, these participants would switch back and “re-engage in the class” (ZHZ003:95).  
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Theme 3: Concerns over falling behind in learning  

When performing on-task smartphone activities while attending lectures, students 

may feel restless, which would trigger their eagerness to know what their peers are 

doing. For example, LQC001 was eager to know his peers’ activities during class and 

was afraid that they were focused on their classes but he was not. Similarly, ZQM011 

suspected that her peers would gain much from her ongoing lecture while she would 

not. Meanwhile, ZQM011 mentioned that such feeling was particularly strong 

whenever she noticed that her peers were learning and that she was the only one using 

her smartphone in class. She would then immediately put her smartphone down and 

return to her lectures. ZQM011 shared, “I worry that my peers would make greater 

progress in their academics than me” (ZQM011:212).  

5.2.4.2 Classroom dimension 

Smartphone task completion is the only theme classified under the classroom 

dimension that can explain why students switch back from their on-task smartphone 

activities to their ongoing class.  

The participants mentioned they would turn back to the lectures after completing 

a task or sub-task (i.e., smartphone task). Course-related smartphone activities were 

thought to be equivalent to learning tasks, and the participants felt that engaging in 

academic smartphone activities during class was reasonable. Therefore, they would not 

arbitrarily stop their course-related smartphone activities “unless I had completed the 

smartphone task at hand” (ZHZ003:101). However, several participants who shared this 

view did not give enough explanations for such behavior. Only ZT015 mentioned that 

she tended to switch back to the lecture when she “searched enough” or “got the 

answers she needed” (ZT015:141).  

5.2.4.3 Social dimension 

Two themes were categorized under the social dimension to explain the students’ 

switching back behavior. The first theme is related to the instructors’ prestige and 

teaching strategies, whereas the second theme is associated with friends’ influence. 
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Each of these themes is discussed below supported by quotes from the interview.  

Theme 1: Teachers’ prestige and teaching strategies 

The participants mentioned that they preferred to follow the directions of 

instructors with high prestige, good leadership, and excellent teaching ability. For 

instance, ZQM011 confessed that she would give more respect to those teachers having 

high prestige and excellent teaching abilities and was more willing to follow and focus 

on their classes as she remarked “if the teacher is worthy of respect or good at teaching, 

she may attract my attention. I would refocus on her/his class. (ZQM011: 161)”. The 

interviewees also expressed their views toward the classroom management of their 

instructors. Some teachers applied proper management strategies, such as using explicit 

instructions and verbal reminders, to direct their students’ behaviors. Therefore, 

regardless of their activities, these students would be “pulled back in time” to their 

classes.   

Theme 2: Peers’ reminders and influence 

The students’ in-class behaviors may be influenced by nearby peers. ZQM011 

explained her switching back behavior by sharing, “Sometimes, my friend would sit 

next to me to remind me to pay attention or give me reminders, like ‘do you understand 

what the teacher said?’ At this time, I knew I had to switch back to the class” 

(ZQM011:124). The behavioral changes of peers can also explain such behavior. 

DHY013 admitted that she was prone to engage in the same behaviors with her peers 

or friends even in classroom environments. She commented, “If I noticed that my peers 

or friends stopped photographing PowerPoint slides, I would also stop doing so and 

switch back to the class” (DHY013:126). 

5.3 Chapter summary 

This chapter discussed the results of the qualitative phase of this study. Each 

research question and sub-question was partly addressed. The qualitative results 

covered three focal topics, namely, (1) the five aspects of students’ in-class smartphone 

multitasking behaviors, including the prevalence of smartphone use in class 

environments, types of smartphone tasks, in-class smartphone multitasking modes, 
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duration, and frequency of in-class smartphone multitasking, (2) the themes regarding 

the predictors of the interruption and resumption stages of off-task smartphone 

multitasking, and (3) the themes concerning the predictors of the interruption and 

resumption stages of on-task smartphone multitasking. The following chapter discusses 

the interim phase that bridges the qualitative and quantitative phases of this study.  
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Chapter 6 Interim Phase 

The interim phase connects the qualitative phase to the quantitative phase of this 

mixed methods research. According to Creswell and Plano Clark (2007), the interim 

phase “represents the point of integration in mixing” (p. 112), and its purpose lies in 

describing the results on which the quantitative features will be built. The primary 

purpose of this chapter is to illustrate how the quantitative features were constructed 

based on the qualitative findings. 

The interim phase of this study followed the five-step procedure of Creswell and 

Plano Clark: (1) analyzing qualitative data, (2) determining which quantitative features 

need to be developed, (3) linking themes and codes to elements of quantitative features, 

(4) designing a joint display that conveys the link between themes/codes and specific 

elements of quantitative features, and (5) conducting a pilot test and refining the 

quantitative features through rigorous procedures. 

This chapter first presents an overview of the critical qualitative findings that lead 

to the selection of variables. Second, the theme selection and variable transformation 

are elaborated. Third, the potential relationships among the core variables are explored. 

Fourth, the processes of research model development and instrument construction are 

outlined. 

6.1 Overview of the qualitative results for in-class smartphone multitasking 

behavior 

To address the research question “how do Chinese undergraduate students 

multitask with their smartphones in real-time classroom context,” the qualitative phase 

identified five themes related to various aspects of multitasking behavior, including the 

prevalence of smartphone use, types of smartphone-related secondary tasks, duration, 

frequency, and modes of smartphone multitasking. Table 6.1 presents each core theme 

and the key findings. Given the complexity and diversity of human behavior (Lens & 

Vansteenkiste, 2006), all findings concerning students’ in-class smartphone 

multitasking behaviors were used for instrument construction and quantitative 

validation to ensure the reliability and comprehensive of the results.  
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Table 6.1  

Overview of the Qualitative Results for In-Class Smartphone Multitasking Behaviors 

Themes Findings 

Prevalence of smartphone 

use 

Smartphone serves as a necessity 

Smartphones and their usage can be seen everywhere 

in the classroom 

Smartphone location (from common to uncommon): 

desk, bag, pocket, drawer, and smartphone pocket 

Types of smartphone tasks Course-unrelated smartphone activities 

Course-related smartphone activities 

Course-unrelated yet learning-related smartphone 

activities 

Smartphone activities that students often perform 

during classes 

 

Smartphone multitasking 

modes 

Frequent switching 

Immersive smartphone multitasking 

Concurrent smartphone multitasking 

 

Duration 

 

Duration for each multitasking session greatly varied 

from a few seconds to dozens of minutes 

Accumulated time for in-class smartphone 

multitasking greatly varied from a few seconds to 

dozens of minutes  

 

Frequency Students were less likely to maintain their focus on 

lectures 

Distraction frequency may vary across different 

courses 
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6.2 Selection of main themes for the predictors of in-class smartphone multitasking 

behavior 

To answer the second research question concerning the predictors of Chinese 

undergraduate students’ in-class smartphone multitasking behavior, a large collection 

of themes was identified during the qualitative phase. Considering the purposes and 

workload of this study, certain themes were selected and the most prominent ones were 

identified to further validate the results from the quantitative phase. Creswell and Plano 

Clark (2007) argued that one appropriate way for selecting themes is to “count the 

number of times” (p. 251) that a theme was endorsed. To this end, the themes that were 

endorsed by more than half of the participants were regarded as core themes and 

selected for further validation. A detailed description of the selection procedure is 

provided in the following sections. The themes of on- and off-task smartphone 

multitasking predictors are presented separately. 

6.2.1 Themes selected for the predictors of off-task smartphone multitasking 

behavior 

To explore the driving force behind off-task smartphone multitasking, a thematic 

content analysis of the participants’ descriptions was conducted and resulted in the 

emergence of 21 themes, of which 13 are for the interruption stage and 7 are for the 

resumption stage. According to statistics, 12 out of these 21 themes were mentioned by 

more than half of the participants, thereby highlighting their importance and usefulness 

for the model construction. Tables 6.2 and 6.3 show the selected themes and number of 

participants who mentioned these themes during the interviews.   

Table 6.2  

Themes and Number of Mentions for the Interruption Stage of Off-Task Smartphone 

Multitasking Predictors  

Themes Number of 

Participants 

Theme 1: Feelings of fun, joy, and satisfaction  9 
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Theme 2: Feelings of unpleasantness, passiveness, and 

boredom  

12 

Theme 3: Deep attachment to smartphones 15 

Theme 4: Perceived low course value  

Sub-theme 1: Lack of practical value 

Sub-theme 2: Lack of teacher appeal 

12 

Theme 5: Mismatch between learning ability and task 

difficulty  

12 

Theme 6: Convenience 14 

Theme 7: Entertainment value of smartphones 11 

After applying the “counting” strategy suggested by Creswell and Plano Clark 

(2007), seven core themes regarding the predictors of off-task interruption were 

selected. These seven themes were the most salient ones for predicting the students’ 

switching behavior from their class to their off-task smartphone activity/activities. 

Table 6.3  

Themes and Number of Mentions for the Resumption Stage of Off-Task Smartphone 

Multitasking Predictors  

Themes  Number of 

Participants 

Theme 1: Importance of the current course 8 

Theme 2: Staying alert in the classroom 8 

Theme 3: Influenced by instructors’ cues 10 

Theme 4: Peers’ learning behaviors during class 9 

Theme 5: Against students’ moral standards 8 
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For the resumption stage of off-task smartphone multitasking, five prominent 

themes were selected from the seven identified themes. These themes (see Table 6.3), 

together with the selected themes for the interruption stage (see Table 6.2), were further 

converted into the corresponding variables in the data transformation section and used 

to construct the research model and measurement tools. 

6.2.2 Theme selection for the predictors of on-task smartphone multitasking 

behavior 

The qualitative data on the predictors of the interruption stage of on-task 

smartphone multitasking resulted in 14 themes, of which 7 were eventually selected as 

core themes after they were mentioned by at least 8 participants. These themes were 

retained and used for the subsequent data transformation and validation (see Table 6.4).  

Table 6.4  

Themes and Number of Mentions for the Interruption Stage of On-Task Smartphone 

Multitasking Predictors  

Themes Number of Participants 

Theme 1: Feelings of efficiency, satisfaction, and 

usefulness  

13 

Theme 2: Feelings of physical or emotional tension 

during lectures 

8 

Theme 3: Difficult course 10 

Theme 4: Identification with peers’ words and deeds 8 

Theme 5: Influence of peers’ behaviors 8 

Theme 6: Smartphone functions that can be used for 

learning purposes 

8 

Theme 7: Practical value of smartphones 14 

In the resumption stage, given that only 11 participants stated that they engaged 

in switching back behavior during their class, 5 themes that were mentioned by at least 
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6 participants were regarded as variables for the model development and measurement 

instrument construction. The details are shown in Table 6.5.  

Table 6.5  

Themes and Number of Mentions for the Resumption Stage of On-Task Smartphone 

Multitasking Predictors  

Themes Number of 

Participants 

Theme 1: Cost of abandoning the current course 7 

Theme 2: Value of the ongoing course  6 

Theme 3: Concerns over falling behind in learning  8 

Theme 4: Teachers’ prestige and teaching strategies  9 

Theme 5: Smartphone task completion  6 

6.3 Data transformation and model building 

This section presents the process of the data transformation and research models 

development. Data transformation is crucial in exploratory sequential mixed methods 

research for connecting the qualitative results to the quantitative features (Creswell & 

Plano Clark, 2007). In other words, data transformation refers to “the conversion or 

transformation of one data type into the other so that both can be analyzed together” 

(Creswell & Plano Clark, 2007, p. 249). Considering the purposes and design of this 

study, the main task in this step was to transform the identified qualitative themes into 

quantitative variables following the suggestions of Creswell and Plano Clark (2007), 

who mentioned that each critical theme suggests a new variable. A data transformation 

table was also used to list each significant theme and to specify how each theme was 

transformed into a variable. 

On the basis of the data transformation results and the relationships among 

variables, 4 research models and their corresponding propositions (1A, 1B, 2A, and 2B) 
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were established. The data transformation and model construction processes are 

described in detail in the following sections.  

6.3.1 Development of Model 1A 

Model 1A was developed to answer the first sub-question, “what drives Chinese 

undergraduate students to switch from their ongoing class to their off-task smartphone 

activities?” The model included six second-order constructs and two first-order 

constructs that were transformed from the selected qualitative core themes in Section 

6.2. Table 6.6 shows the data transformation. In addition to the key themes and 

corresponding variables that they converted, the middle column of Table 6.6 presents 

relevant interpretations to expound the definitions and connotations of the themes. 

Theme 1 (feelings of fun, joyful, and satisfaction) was interpreted as the students’ 

pre-use perception that they could develop positive feelings from their non-academic 

smartphone use during their classes. This theme was considered equivalent to the 

pleasure (PLE) variable, which denotes a collection of the positive attitudes of 

individuals.  

Theme 2 (feelings of unpleasantness, passiveness, and boredom) encourages 

smartphone use and denotes the students’ negative feelings toward their ongoing 

lectures. This theme was converted to the variable of boredom (BD).  

Theme 3 (deep attachment to smartphones) implies a strong sense of dependence 

on smartphones in the students’ daily lives. The interpretation of this theme was close 

to the definition of smartphone dependency (DEP).  

Theme 4 (mismatch between learning ability and task difficulty) refers to a 

situation where the students’ learning capacities do not match their learning task. 

Following this interpretation, this theme was transformed into the variable of task–

ability discrepancy (TAD).  

Theme 5 (perceived low course value) includes two sub-themes, namely, lack of 

practical value and teachers’ appeal, which are considered primary sources of value for 
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university courses. Following this interpretation, these two sub-themes were 

transformed into two first-order constructs, namely, lack of appeal and lack of practical 

value, which jointly measure the second-order construct of low course value (LCV).  

Theme 6 (convenience) indicates the students’ perception that smartphones and 

some of their functions bring them convenience. This theme was converted into the 

variable of instrumentality (INS). 

Theme 7 (entertainment value of smartphones) refers to the motivation that 

students feel from the entertainment attributes of smartphone activities. This theme 

represents a value that encourages people to fulfill their needs, especially their 

enjoyment. This theme was converted into the variable of hedonic value (HV).  

Table 6.6  

Data Transformation for Model 1A   

Qualitative themes Interpretations      Variable 

 

Theme 1: Feelings of fun, joy, 

and satisfaction 

 

  

A pre-usage perception indicating the 

potential fun, joy, and satisfaction that 

students could derive from off-task 

smartphone activities.   

Pleasure 

(PLE) 

Theme 2: Feelings of 

unpleasantness, passiveness, 

and boredom  

Students’ judgment and subjective 

feelings toward the primary task. The 

negative feelings and perceptions that 

individuals could perceive in real-time 

classroom contexts. 

Boredom proneness 

(BD) 

Theme 3: Deep attachment to 

smartphones 

A strong sense of dependence on 

smartphones that is formed in students’ 

daily lives. 

Smartphone 

dependency 

(DEP) 

Theme 4: Mismatch between 

learning ability and task 

difficulty  

The situation in which students’ 

learning capacities do not match with 

their learning task. This task can be 

either too easy or too difficult.  

Task-ability discrepancy 

(TAD) 
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Theme 5: Perceived low course 

value 

Sub-theme 1: Lack of practical 

value 

Sub-theme 2: Lack of teacher 

appeal 

 

Course content and course instructor, 

which students regard as the primary 

sources of value for their university 

course. These two sub-themes are 

transformed into two first-order 

constructs, namely, lack of appeal and 

lack practical value. 

 

Low course value 

(LCV) 

 

 

Theme 6: Convenience 

 

Students’ perception that smartphones 

and some of their functions bring 

convenience. 

 

Instrumentality 

(INS) 

 

Theme 7: Entertainment value 

of smartphones 

 

A motivator that drives students to 

fulfill their entertainment needs.   

 

Hedonic value 

(HV) 

The qualitative data also highlighted a series of potential relationships among 

the aforementioned variables, which illustrate how these constructs are interrelated to 

the influence of the dependent variable (off-task smartphone interruption). The 

following section presents and explains the discovered paths in detail. 

Indirect path 1: Hedonic value (HV) → Pleasure (PLE) → Off-task smartphone 

interruption 

Evidence from the qualitative data connected the independent variables HV and 

PLE to the dependent variable, off-task smartphone interruption (i.e., students’ 

switching from their ongoing class to their off-task smartphone activities). Whenever 

the participants explained the motivation behind their task switching behavior, they 

often stressed the recreational value of their smartphones and the positive feelings and 

emotions that they derive from their entertainment functions. These descriptions linked 

the variables HV and PLE. Specifically, recognizing the entertainment value of 

smartphones motivated the students to fulfill their entertainment needs, further 

reinforced their positive feelings and expectations toward the entertainment functions 

of their smartphones, and triggered their interruption action. This indirect path was 

supported by the following extracts from the interviews:  



 

 

 

 

99 

Extract 1: HSY010:137 

I like reading novels and watching basketball matches. These were the only 

recreational activities I did in my daily life. That was what triggered me to pick 

up my smartphone when having classes… I knew that I would feel fun and 

satisfaction from these activities, which prompted me to turn to these 

smartphone activities. 

Extract 2: ZZJ009:136 

 Class-unrelated activities used to benefit me, especially my  emotions, and this 

motivated me to use my smartphone in class sessions. When I think of these 

smartphone activities, my mood would soon get better. This positive emotion 

eventually pushed me to switch to my smartphone. 

These descriptions confirmed the association between HV and PLE and further 

suggested the mechanism that HV acts on off-task smartphone interruption by 

reinforcing students’ desire for PLE.  

Indirect path 2: Task-ability discrepancy (TAD) → Boredom (BD) → Off-task 

smartphone interruption 

The interview data suggested a potential relationship among TAD, BD, and off-

task smartphone interruption. One of the most frequent remarks made by the 

participants regarding task switching was that their ongoing classes were “far beyond 

my ability” or “just a piece of cake.” When asked about their feelings in such 

circumstances, many participants expressed that they felt boredom.  

Extract 1: HSY010:226 

I certainly would not listen [to the lecture] if the course was just a piece of cake 

for me because it would only bring boredom. Instead, I would watch movies or 

TV series to calm my mood. 
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Extract 2: HHF008:22-24 

Sometimes, I found that my teacher was teaching simple concepts. Then, I can 

foresee that the course would be tedious and boring. Therefore, I switch to my 

smartphone. 

These remarks highlighted the connection between TAD and BP. The identified 

path also implied that a more direct reason for students’ task switching behavior is to 

relieve their boredom perception. 

Indirect path 3: Low course value (LCV) → Boredom (BD) → Off-task smartphone 

interruption 

The third indirect path obtained from the qualitative data connected the 

independent variables LCV and BD to off-task smartphone interruption. The 

participants mentioned several reasons related to how their course could trigger their 

task switching behavior. The appeal of instructors and usefulness of the course may 

play significant roles in this regard. Many participants stated that their boredom 

perception would be generated or intensified when attending classes that are delivered 

by instructors who lack appeal or classes that they perceive as useless.  

Extract 1: ZYN004:153 

I would do fewer off-task smartphone activities when taking the courses of my 

favorite teachers. Conversely, for those classes delivered by teachers I don’t 

like, I would feel bored and then pick up my smartphone. 

Extract 2: ZT015:150 

Several courses, such [course name] are useless for me because I neither intend 

to apply for a master’s degree nor become a civil servant in  the future… so I 

found them particularly boring and didn’t want to listen to them anymore. 

These descriptions emphasized the link among LCV, BD, and off-task 

smartphone interruption and further indicated that boredom perception might play a 

reinforcing role in this path. 
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 Indirect path 4: Instrumentality (INS) → Smartphone dependence (DEP) → Off-task 

smartphone interruption  

The fourth indirect path emerging from the qualitative data demonstrates the 

relationship between the independent variables INS and DEP and off-task smartphone 

interruption. The participants described how they developed their smartphone 

dependence. Most of them were firmly attached to the instrumental functions of their 

smartphones, such as instant communication and information seeking as demonstrated 

in the following excerpts: 

Extract 1: ZMY006: 156-160 

Smartphone has become a versatile tool, and we can communicate with others, 

surf the Internet, search for the information we need by our phones. So, I would 

feel very nervous if I leave my phone. I can say that I am attached to these 

features of my phone. This is what drives me to pick up my phone during lectures. 

Extract 2: ZQM011:192-194 

For me, the smartphone is a useful tool. I get information, communicate with 

friends, and kill time through my smartphone, and I would feel isolated from the 

world if my smartphone was not with me. What I feel most reliant on is the instant 

messaging function of my mobile phone, such as WeChat and Moments. When I 

was in class, I would unconsciously pick up my phone to send messages, browse 

my friends' updates, and then gradually get out of control. 

The above quotes supported the associations among INS, DEP, and off-task 

smartphone interruption and illustrated the internal mechanism through which INS 

influences task switching through reinforcing the effect of smartphone dependency.  

On the basis of the explorations and descriptions presented above, the research 

model 1A was constructed as shown in Figure 6.1. In this model, PLE, BD, and DEP 

are all directly influenced by HV, TAD, LCV, and INS and directly affect off-task 

smartphone interruption. The following propositions are put forward: 
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Proposition 1a:  

HV directly and positively predicts students’ PLE perception toward their smartphones 

and their activities. 

Proposition 2a: 

TAD directly and positively predicts students’ BD perception toward their ongoing 

class. 

Proposition 3a:  

Low course value (LCV, which is a second-order construct measured by low appeal and 

low practical value) directly and positively predicts students’ BD perception toward 

their ongoing class.  

Proposition 4a:  

INS directly and positively predicts students’ DEP. 

Proposition 5a:  

The degree of PLE toward smartphones and their activities directly and positively 

influences students’ switching from their ongoing class to their off-task smartphone 

activity.  

Proposition 6a: 

The degree of BD toward the ongoing class directly and positively predicts students’ 

switching from their ongoing class to their off-task smartphone activity.  

Proposition 7a: 

The degree of smartphone dependency (DEP) directly and positively predicts students’ 

switching from their ongoing class to their off-task smartphone activity.  
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Note: LCV is a second-order construct measured by two first-order constructs, namely, low appeal and 

low practical value. 

Figure 6.1 Predictors of the interruption stage of off-task smartphone multitasking 

(Model 1A) 

6.3.2 Development of Model 1B  

Model 1B is constructed to answer the sub-question, “what drives Chinese 

undergraduates to switch from off-task smartphone activities back to their class?” This 

model has seven variables, five of which were converted from the selected qualitative 

themes. The data transformation for Model 1B is illustrated in Table 6.7 and further 

discussed as follows: 

Theme 1 (against students’ moral standards) refers to a psychological tension 

resulting from one’s off-task smartphone multitasking against his/her moral standard. 

By hinting that student may feel shamed about their own behavior, theme 1 is 

considered equivalent to sense of guilt (GUILT). 

Theme 2 (importance of the current course) refers to the extent to which students 

find their course beneficial or whether they can benefit from their course based on their 

own experiences. This interpretation suggests that students can gain some value from 
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their ongoing class. Therefore, this theme was considered similar to perceived course 

value (PCV). 

Theme 3 (staying alert in the classroom) refers to being attentive, alert, and 

watchful to the teachers’ actions or classroom environment. This interpretation denotes 

a capacity for students to maintain a high level of alertness to detect unpredictable 

changes in their teachers and classrooms. Therefore, this theme was considered similar 

to vigilance (VIGI). 

Theme 4 (influenced by instructors’ cues through language, behavior, and 

gestures, including but not limited to reminders) was transformed into the variable of 

educational cue (EC). 

Theme 5 (peers’ learning behaviors during class) refers to visually apparent 

learning behaviors of peers. This theme should be distinguished from “peer influence,” 

which suggests that peers play an active role in changing one’s behavior. By contrast, 

theme 5 alludes to the fact that the in-class learning behaviors of peers are noticed by 

the students themselves. Therefore, this theme was converted into the variable of 

visibility of peers’ behavior (VPB). 

Table 6.7  

Data Transformation for Model 1B 

Qualitative themes Interpretations Variables 

Theme 1: Against students’ 

moral standards 

Psychological tension caused by disapproval of 

off-task smartphone multitasking.  

 

Sense of guilt (Guilt) 

Theme 2: Importance of 

the current course 

The extent to which students find their courses 

beneficial or believe that they can benefit from 

their courses. These students’ awareness of 

course value is based on their experience. 

 

Perceived course value 

(PCV) 

Theme 3: Staying alert in 

the classroom 

Attitude of being attentive, alert, and watchful to 

the teachers’ actions or classroom environment. 

Vigilance 

(VIGI) 
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Theme 4: Influenced by 

instructors’ cues 

 

Educational information delivered by teachers to 

their students through language, behavior, and 

gestures, including but not limited to reminders. 

 

Educational cue 

(EC) 

 

Theme 5: Peers’ learning 

behaviors during class 

 

This theme should be distinguished from “peer 

influence” as it only refers to visually capturing 

peers’ learning behaviors than being influenced 

by group norms or peer pressure. 

 

Visibility of peers’ 

behavior 

(VPB) 

The factors identified from the qualitative data could not directly drive students 

to switch back to their primary task. Instead, a perceptual response similar to 

“willingness” or “motivation” would be initially formed. The participants vaguely 

described such “willingness” as “desire,” “self-persuasion,” and “consideration” to 

switch back. This willingness was considered a motivational element that influences 

the actual behavior of resuming the primary task. Therefore, willingness was 

transformed into the variable of switching back intention, which connects the predictive 

variables to the actual switching back behavior. 

On the basis of the above arguments, research model 1B was constructed and 

presented in Figure 6.2 to understand those factors that trigger the resumption stage of 

off-task smartphone multitasking. From the qualitative evidence, Model 1B included 

five independent variables, namely, GUILT, PCV, VIGI, EC, and VPB, all of which are 

directly correlated with switching back intention, which in turn prompts the students’ 

actual resumption behavior. The following propositions are then put forward: 

Proposition 1b:  

GUILT directly and positively predicts students’ switching back intention from their 

off-task smartphone activity to their ongoing lecture. 

Proposition 2b:  

PCV directly and positively predicts students’ switching back intention from their off-

task smartphone activity to their ongoing lecture. 
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Proposition 3b:  

VIGI directly and positively predicts students’ switching back intention from their off-

task smartphone activity to their ongoing lecture.  

Proposition 4b:  

EC directly and positively predicts students’ switching back intention from their off-

task smartphone activity to their ongoing lecture. 

Proposition 5b:  

VPB directly and positively predicts students’ switching back intention from their off-

task smartphone activity to their ongoing lecture. 

Proposition 6b:  

Levels of switching back intention directly and positively influence students’ actual 

switching behavior from their off-task smartphone activity to their ongoing lecture. 

 

Figure 6.2 Predictors of the resumption stage of off-task smartphone multitasking 

(Model 1B) 
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6.3.3 Development of Model 2A 

Model 2A is constructed to answer the third sub-question, “which factors 

determine Chinese undergraduates’ switching from their ongoing class to their on-task 

smartphone activities?” The model contains eight variables, seven of which were 

converted from the selected qualitative themes. Table 6.8 shows the data transformation 

process for Model 2A. The transformation was supported by the interpretation of these 

themes as shown in the middle column.   

Theme 1 (feelings of efficiency, satisfaction, and usefulness) refers to students’ 

pre-usage perception that the use of phones for academic purposes brings about a sense 

of efficiency, satisfaction, and ease of use. Following this interpretation, theme 1 was 

considered equivalent to the variable of usefulness (USE). 

Theme 2 (feelings of physical or emotional tension during lectures) refers to 

students’ feelings of physical or emotional tension during real-time lectures. This 

emotional factor was deemed similar to the variable of academic stress (STRESS).  

Theme 3 (course difficulty) indicates that the ongoing lectures may challenge the 

students’ learning. Following this interpretation, the theme was converted into the 

variable of course difficulty (CD). 

Theme 4 (smartphone functions that can be used for learning purposes) refers to 

smartphone features that can serve learning purposes, such as academic searching, note 

taking, and lecture recording. As this interpretation points toward the academic 

functions of smartphones, this theme was transformed into the variable of educational 

affordances (EA). 

Theme 5 (influence of peers’ behavior) refers to any influence from peers, which 

is not limited to peer behaviors that can be visually captured but also includes the 

potential influences that may prompt students’ behavioral changes, such as peers’ 

academic performance, encouragement, and criticism. Following this interpretation, 

this theme was considered similar to the definition of the peer influence (PI) variable. 
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Theme 6 (identification with peers’ words and deeds) refers to the students’ 

degree of agreement to the beliefs, goals, and conduct of their classmates and friends. 

This interpretation implies one’s realization that s/he is similar to his/her classmates. 

Therefore, theme 6 was transformed into the variable of sense of identity (IDEN).  

Theme 7 (practical value of smartphones) is interpreted as the students’ 

perception that they could gain certain benefits from the instrumental and practical 

values of their smartphones and associated activities. This value also motivates students 

to use their smartphone to fulfill their academic needs. Following this interpretation, 

this theme was transformed into the variable of utilitarian value (UV). 

Table 6.8  

Data Transformation for Model 2A 

Qualitative themes Interpretations Variables 

Theme 1: Feelings of 

efficiency, satisfaction, and 

usefulness 

 

A pre-usage perception that indicates the 

potential efficiency, satisfaction, and ease of 

use that student perceive when using their 

smartphones for academic purposes.  

 

Usefulness 

(USE) 

Theme 2: Feelings of physical 

or emotional tension during 

lectures 

 

Students’ feelings of physical or emotional 

tension during real-time lectures.   

Academic stress 

(STRESS) 

Theme 3: Difficult course Courses that may challenge students’ 

learning. 

Course difficulty 

(CD) 

Theme 4: Smartphone functions 

that can be used for learning 

purposes 

 

Smartphone features that can serve learning 

purposes, such as searching, taking notes, 

and taking photos. 

  

Educational 

affordances 

(EA) 

Theme 5: Influence of peers’ 

behavior 

Any influence from peers that is not limited 

to those peer behaviors that can be visually 

captured but also include peers’ academic 

performance, encouragement, and criticism. 

Peer influence 

(PI) 
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Theme 6: Identification with 

peers’ words and deeds 

 

Students’ degree of agreement to the beliefs, 

goals, and conducts of their classmates and 

other peers. 

 

Sense of identity 

(IDEN) 

 

Theme 7: Practical value of 

smartphones 

 

A positive perception that illustrates 

students’ belief that they could benefit from 

the instrumental and practical values of 

smartphones and their associated activities. 

This motivator also drives students to use 

their smartphones to fulfill their academic 

needs. 

 

Utilitarian value 

(UV) 

The qualitative data also revealed several potential relationships among these 

variables to explain how they interact to influence the dependent variable of on-task 

smartphone interruption. Each path is discussed as follows:  

Indirect path 1: Utilitarian value (UV) → Usefulness (USE) → On-task smartphone 

interruption  

The first indirect path demonstrates the relationship between the independent 

variables HV and USE and on-task smartphone interruption.  

The participants were motivated by the pragmatic benefits of educational 

smartphone use, which grants them a sense of efficiency, satisfaction, and usefulness 

as can be seen in the following excerpts: 

Extract 1: HZY007:142 

 Using smartphones for academic purposes is indeed useful. For instance, if 

 I encountered difficulties during lectures, I would immediately look for 

 related content on my smartphone. In another case, if I were interested in 

 what the teacher said, I would search for supplementary materials to 

 expand my knowledge on certain aspects.  
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Extract 2: ZMY006:130 

At the very beginning, it is because the teacher spoke too fast. Especially when 

teaching new content, I had to take out my smartphone to record the lecture. Then, 

I started to take a certain number of pictures in every class  and set a fixed time 

to review these photos. Each time I checked them; I would find certain details 

that I missed. I felt that I could indeed gain something this way. 

The above data provided clues for linking UV to USE and demonstrated the 

mechanism through which UV affects on-task smartphone interruption by reinforcing 

UV perception.  

Indirect path 2: Educational affordances (EA) → Usefulness (USE) → On-task 

smartphone interruption 

Indirect path 2 suggests a potential relationship among EA, USE, and on-task 

smartphone interruption. 

The participants mentioned that several smartphone properties could assist them 

in their class learning. They received numerous benefits from these functions, including 

guidance for their learning and timely help when encountering obstacles, as evidenced 

in the following excerpts:  

Extract 1: ZMY006:164 

I have a deep attachment to certain smartphone functions, such as recording, 

photographing, and note taking. I realized that these functions are useful and 

convenient. Sometimes, when I am not in the mood  to write down notes, I 

would take pictures instead. 

Extract 2: HSY010:247-255 

Smartphones have powerful functions and advantageous physical characteristics, 

like pocket size, easy to carry, and so forth… it is precisely due to these 

characteristics that we can use them for academic purposes during our classes. 
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These functions are indeed what I needed when having lectures. For instance, I 

would always use the pictures and data stored in my smartphone. 

These descriptions established connections among EA, USE, and on-task 

smartphone interruption. The above indirect path also highlighted the internal 

mechanism through which EA affects on-task smartphone interruption by strengthening 

students’ USE perception.  

Indirect path 3: Course difficulty (CD) → Academic stress (STRESS) → On-task 

smartphone interruption 

The indirect path 3 associates CD and STRESS with on-task smartphone 

interruption.  

The participants mentioned that taking a challenging course might drive them 

to use their smartphones to explore their course contents. Specifically, the moderate 

learning anxiety they feel while taking this course would drive them to use their 

smartphones for academic purposes.  

Extract 1: DHY013:230 

I felt nervous if I can't understand the course content. I would immediately take 

out my smartphone to record the lectures because I would like to explore them in 

depth after class.  

These descriptions provided evidence to support the link between CD, STRESS, 

and on-task smartphone interruption and further indicated that STRESS might play a 

reinforcing role in this path.  

Indirect path 4: Sense of identity (IDEN) → Peer influence (PI) → On-task smartphone 

interruption 

Indirect path 4 illustrates the correlation among IDEN, PI, and on-task 

smartphone multitasking. 
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The participants highly agreed with the behaviors, norms, and beliefs of their 

classmates and peers because of their similar value system. Therefore, they would 

internalize the behaviors of their peers, especially those behaviors they perceived as 

correct, as evidenced in the following excerpts: 

Extract 1: CH014:151 

We have permanent seats in our class, and I am usually seated beside my best 

friends or roommates. As we share the same habits and the same norms, I think 

that we can easily influence one another. 

Extract 2: HHF008:202 

 My peers and I are basically the same. We learn together in the same 

 classroom, live in the same dormitory, and I feel like we share the same 

 views and show the same behaviors toward certain events. I believe that their 

 [on-task] smartphone behaviors would affect me. 

The above excerpts highlight the relationship among IDEN, PI, and on-task 

smartphone interruption. This indirect path also highlighted the internal mechanism 

through which IDEN influences task switching by reinforcing the effect of PI.  

On the basis of the above findings, Model 2A was constructed as shown in Figure 

6.3. According to this model, the four variables of UV, EA, CD, and IDEN directly 

influence students’ USE and STRESS to achieve task switching. The following 

propositions are then put forward: 

Proposition 1c:  

UV directly and positively predicts students’ perception of USE. 

Proposition 2c:  

Value-added functions directly and positively predict students’ perception of USE. 

Proposition 3c:  
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CD directly and positively predicts students’ perception of STRESS. 

Proposition 4c:  

IDEN directly and positively predicts students’ PI. 

Proposition 5c: 

The perception of USE directly and positively predicts students’ switching from their 

ongoing class to their on-task smartphone activity. 

Proposition 6c: 

The perception of STRESS directly and positively predicts students’ switching from 

their ongoing class to their on-task smartphone activity. 

Proposition 7c: 

PI directly and positively predicts students’ switching from their ongoing class to their 

on-task smartphone activity.  

 

Figure 6.3 Predictors of the interruption stage of on-task smartphone 

multitasking (Model 2A) 
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6.3.4 Development of Model 2B 

Model 2B was constructed to answer the sub-question, “which factors determine 

Chinese undergraduates’ switching from their on-task smartphone activity back to their 

ongoing class?” This model includes seven variables, five of which were converted 

from the qualitative data. Table 6.8 presents the data transformation.  

Theme 1 (cost of abandoning the current course) is interpreted as loss resulting 

from engaging in on-task smartphone activities during class time. It is noted that the 

loss here might be the one perceived by students rather than the actual loss. Following 

this interpretation, this theme was converted to perceived cost (PC). 

Theme 2 (value of the ongoing course) implies the perceived superiority of the 

class over course-related smartphone activities. Therefore, this theme was transformed 

into the variable of relative usefulness (RU). 

Theme 3 (concern over falling behind in learning) refer to the apprehension that 

peers or classmates might gain more from their class. Following this interpretation, this 

theme was transformed into fear of lagging behind (FOLB).  

Theme 4 (teachers’ prestige and teaching strategies) refers to the teachers’ 

charisma, prestige, leadership, and classroom control, which influence the students’ 

engagement in their class. Following this interpretation, theme 4 was converted into 

leadership of instructors (LI).  

Theme 5 (smartphone task completion) refers to the condition where the 

secondary task is either completed or temporarily completed. This theme was 

transformed into task completion (TC).  

Table 6.9  

Data Transformation for Model 2B 

Qualitative themes Interpretations Variables 
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Theme 1: Cost of abandoning 

the current course 

The losses (e.g., effort, time, and good 

academic performance) resulting from 

engaging in on-task smartphone activities 

during class sessions. However, these losses 

are merely perceived and are not actual. 

 

Perceived cost 

(PC) 

Theme 2: Value of the ongoing 

course 

Implies the perceived superiority of lectures 

over course-related smartphone activities. 

This theme compares the value of on-task 

smartphone activities with that of the 

ongoing lecture.  

  

Relative 

usefulness 

(RU) 

Theme 3:  Concerns over falling 

behind in learning 

A sense of apprehension that a student feels 

when his/her peers hold important course 

knowledge that is unknown to him/her. 

Fear of lagging 

behind 

(FOLB) 

Theme 4: Teachers’ prestige 

and teaching strategies 

 

Teachers’ charisma, prestige, leadership, and 

classroom control.  

Leadership of 

instructors 

(LI) 

 

Theme 5: Smartphone task 

completion  

 

A condition in which the secondary task is 

completed or temporarily completed by the 

students.  

 

Task completion 

(TC) 

Similar to the resumption stage of off-task smartphone multitasking, both 

intrinsic and extrinsic cues (e.g., fear of lagging behind and perceived cost) would 

induce the students’ willingness or motivation to switch back to their class and later 

switch to their smartphone activities. One participant mentioned, “I felt that I should 

listen [to the lecture], so I switched back” (HHF008: 69). Therefore, the path of 

switching back intention to actual switching back behavior was also included in the 

research model. 

On the basis of the above arguments, Model 2B was developed to explain the 

predictors of the resumption stage of on-task smartphone multitasking. Figure 6.4 

presents Model 2B, which includes five independent variables, namely, PC, RU, FOLB, 

LI, and TC, all of which are directly correlated with switching back intention. In this 
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case, switching back intention directly predicts the students’ actual resumption behavior. 

The following hypotheses are then put forward: 

Proposition 1d: 

PC directly and positively predicts students’ switching back intention from their on-

task smartphone activity to their ongoing lecture.  

Proposition 2d: 

RU directly and positively predicts students’ switching back intention from their on-

task smartphone activity to their ongoing lecture. 

Proposition 3d: 

FOLB directly and positively predicts students’ switching back intention from their on-

task smartphone activity to their ongoing lecture. 

Proposition 4d: 

LI directly and positively affects students’ switching back intention from their on-task 

smartphone activity to their ongoing lecture. 

Proposition 5d:  

TC directly and positively predicts students’ switching back intention from their on-

task smartphone activity to their ongoing lecture. 

Proposition 6d: 

The levels of switching back intention directly and positively influence students’ actual 

switching behavior from their on-task smartphone activity to their ongoing lecture. 
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Figure 6.4 Predictors of the resumption stage of on-task smartphone multitasking 

(Model 2B) 

6.4 Instrument development 

The survey instrument development was informed by the conceptual models, 

research purposes, and qualitative data. The questionnaire included four sections, 

namely, (1) demographic information, (2) in-class smartphone multitasking behaviors, 

(3) predictors of off-task smartphone multitasking, and (4) predictors of on-task 

smartphone multitasking.  

6.4.1 Multiple choice questions development 

The first and second sections of the questionnaire explored the relevant issues by 

using multiple choice questions. Specifically, section 1 gathered the demographic data 

of the participants, such as their gender, year level, and GPA (Q1 to Q5). In section 2 

(in-class smartphone multitasking behaviors), all findings (codes) under the related 

themes were transferred into multiple choice questions and/or options. Table 6.10 

presents an example of how the qualitative findings correspond to each survey item in 

this section. For example, findings 1 (i.e., smartphone serves as a necessity) and 2 (i.e., 

smartphones and their usage can be seen everywhere in the classroom) of theme 1 (i.e., 

the prevalence of in-class smartphone multitasking behaviors) were transferred into 

three Yes/No closed-ended questions “do you usually bring the smartphone to the class,” 
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“do your peers normally bring their smartphones to the class,” and “do your peers use 

their smartphones while having classes” to confirm the universality of smartphones in 

university classrooms. Finding 3 (i.e., smartphone locations) was transferred into the 

question “where do you usually put your smartphone when having classes” and into 

four options that included the most preferred location for placing smartphones during 

classes. Section 2 includes 10 (Q6 to Q15) multiple choice questions pertaining to the 

prevalence, duration, frequency, and modes of in-class smartphone behaviors.  

Table 6.10  

Examples for the Quantitative Instrument Development 

Qualitative findings Questionnaire items 

Example 1 

Theme 1: Prevalence of in-class smartphone multitasking behaviors 

Finding 1: Smartphones serve as a 

necessity. 

 

Finding 2: Smartphones and their usage 

can be seen everywhere in the 

classroom. 

 

 

Do you usually bring your smartphone to 

your class? (Yes/No) 

 

Do your peers usually bring their 

smartphones to their class? (Yes/No) 

 

Do your peers use their smartphones during 

their classes? (Yes/No) 

 

Finding 3: Smartphone locations, 

including desk, bag, pocket, drawer, and 

smartphone pocket 

Where do you usually put your 

smartphones when having classes?  

A. Screen facing up on the desk 

B. Screen facing down on the desk 

C. Out of sight (e.g., inside the bag, pocket, 

or drawer) 

D. In locations recommended by the school 

or teachers (e.g., smartphone pocket) 

 

Example 2 
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Theme 2: Types of smartphone-related secondary tasks 

Finding 1: Off-task smartphone 

activities (e.g., instant messaging and 

playing online games)  

Finding 2: On-task smartphone activities 

(e.g., taking pictures and recording) 

Finding 3: Off-task yet learning-related 

smartphone activities (e.g., completing 

assignments for other classes) 

Finding 4: Smartphone activities that 

students often perform during their class 

sessions 

 

Which smartphone activities do you usually 

perform when having classes? (Multiple 

choice) 

1.  Class unrelated 

A. social media 

B. Sending instant messages  

C. Texting 

…… 

2. Class related  

I. Taking photos (PPT)  

J. Searching for course-related materials 

3. Class related yet learning related 

K. Completing assignments for other 

subjects 

L. Writing notes 

  

Note: The complete questionnaire is presented in Appendix 3. 

6.4.2 Scale development 

Sections 3 and 4 measured all variables (including DVs and IVs) in the four 

conceptual models (i.e., Models 1A, 1B, 2A, and 2B) using mature scales that were 

adapted from relatively similar research contexts. To ensure accuracy, a forward-and-

backward strategy (Degroot, Dannenburg, & Vanhell, 1994) was employed in 

translating the original scales to simplified Chinese. Another bilingual researcher 

familiar with smartphone multitasking reviewed the translations and made cultural and 

vocabulary adaptations. Afterward, an independent bilingual researcher translated the 

Chinese text back to English.  

All scales employed a 7-point Likert-type design, with higher scores indicating 

greater agreement levels on a corresponding perception/behavior, whereas lower scores 
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indicating lower levels of consistency. The constructs and their sources are shown in 

Tables 6.11 to 6.14, and the completed questionnaire is presented in Appendix 3. 

6.4.2.1 Scales for Model 1A 

Model 1A has seven latent variables, including HV, PLE, TAD, LCV, INS, BP, 

and DEP.  

Table 6.11  

Source of the Scales for Model 1A 

Constructs Number of items Source of the Scale 

Hedonic value (HV) 4 Babin, Darden, & Griffin (1994) 

Pleasure (PLE) 4 De Wulf, Schillewaert, Muylle, & 

Rangarajan (2006); Donovan, Rossiter, 

Marcoolyn, & Nesdale (1994); Ki, Lee, & 

Kim (2017) 

Task-ability 

discrepancy (TAD) 

4 Guo, Xiao, Van, Toorn, Lai, & Seo (2016) 

Low course value 

(LCV) 

9 A second-order construct measured by two 

first-order constructs, namely, lack of 

appeal and lack of practical value. The 

scale was adapted from Volery and Lord 

(2000) and Wang (2003), respectively. 
 

Instrumentality (INS) 2 Colwell, Aung, Kanetkar, & Holden (2008) 

Boredom (BD) 6 Isacescu & Danckert (2018) 

Smartphone 

dependency (DEP) 

3 Wu, Wang, & Tsai (2010) 

HV was measured using the scale developed by Babin et al. (1994), which was 

previously used in marketing studies to measure customers’ shopping value. To fit the 

current research context, the phrases “shopping trip” was replaced with “playing on 

smartphones during classes.” The participants were asked to indicate their agreement 

with the statements on a 7-point Likert scale. For example, “Compared with other things 
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I could have done in classes, the time I spent playing on my smartphone was truly 

enjoyable” and “I enjoyed being immersed in exciting smartphone activities during 

classes.” 

PLE was assessed by using the measure of Ki et al. (2017) that, in turn, was 

designed based on the findings of De Wulf et al. (2006) and the pleasure arousal scales 

of Donovan et al. (1994). Four items were adapted to measure students’ emotions when 

performing course-unrelated smartphone activities during their classes. The 

participants were asked to state their agreement with four statements, including 

“Playing on my smartphone during classes makes me feel good” and “Playing on my 

smartphone during classes makes me feel satisfied.” 

TAD was measured by using four items adapted from Guo, Xiao, Van Toorn, Lai, 

and Seo (2016). These questions tested the balance between challenges in online 

courses and skills of online learners. These four items were coded in reverse. For 

instance, the phrase “in the online course” was changed to “college courses” to assess 

the degree of mismatch between students’ learning ability and the competence required 

for their university courses. The participants were asked to report what they thought in 

general about the discrepancy between their task at hand and learning ability. Sample 

items included “I was challenged by the course content, and my skills would not allow 

me to meet this challenge” and “My abilities mismatched the difficulty level of my 

university course (higher or lower).” 

LCV was a second-order construct measured by the two first-order constructs of 

lack of appeal and lack of practical value using the scales adapted from Volery and Lord 

(2000) and Wang (2003), respectively. The participants were asked to indicate their 

agreement with statements, such as “The courses offered by the university provide up-

to-date content.” “The courses offered by the university provide content that fits my 

needs.” “Instructors’ style of presentation held my learning interest.” and “Instructors 

were friendly toward each individual student.” For the data analysis, all items were 

initially coded in reverse, and the average scores of two first-order constructs were 

calculated separately. These two average scores jointly measured the second-order 

variable. 
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INS was assessed using the convenience scale of Colwell et al. (2008), which 

included 17 items and 5 dimensions of convenience. Two items closely related to the 

instrumental functions of smartphones were selected and adapted for this study by 

referencing the participants’ descriptions of the issue at hand. The participants were 

asked to state their agreement with several statements, such as “I believe that 

smartphones provide me convenience in my daily life by eliminating the need to carry 

books, money, watches, or laptops” and “I believe that smartphones facilitate time-

consuming processes (e.g., offline payments).”        

The short boredom proneness scale of Struck et al. (2015a) was used to measure 

the participant’s BD perception when having real-time classes. The scale was modified 

to fit for the current research context. For example, the phrase “when having classes” 

was added to the statements to specify the research context. The participants were asked 

to indicate their level of agreement with six statements, including “I often find myself 

at ‘loose ends’, not knowing what to do when having classes” and “I find it hard to 

entertain myself when having classes.” 

DEP was measured using the smartphone dependency scale of Wu, Wang, and 

Tsai (2010), which was previously used for investigating online game players’ multiple 

gratifications for playing. This scale was chosen for this study because of its high 

internal consistency. To assess DEP, the participants were asked to indicate their 

agreement with three statements, including “I would play on the smartphone as often 

as I can.” and “I would prolong my use of smartphones for doing smartphone activities.” 

6.4.2.2 Scales for Model 1B 

Model 1B contains five latent variables, namely, GUILT, PCV, VIGI, EC, and 

VPB. Except for EC, the measurement scales for these variables were adapted from 

mature scales.  

Table 6.12  

Source of the Scales for Model 1B 

Constructs Number of Items Source of the Scale 
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Sense of guilt (GUILT) 2 Basil, Ridgway, & Basil (2006) 

Perceived course value 

(PCV) 

5 Appleton, Christenson, Kim, & 

Reschly (2006) 

Vigilance (VIGI) 3 Reinecke et al., 2018 

Educational cue (EC) 3 Self-developed 

Visibility of peers’ 

behavior (VPB) 

2 Gerow, Galluch, & Thatcher 

(2010) 

GUILT was measured by using the scale of Basil et al. (2006), which was adapted 

to assess the participants’ levels of guilt for their in-class off-task smartphone behaviors. 

This scale included two items, “I feel guilty about performing course-unrelated 

smartphone activities in the classroom” and “I used to feel bad about using my 

smartphone to do course-unrelated activities instead of paying attention to my lectures.” 

PCV was measured using the scale of Appleton et al. (2006), which was originally 

used for assessing students’ engagement with school and demonstrated a good 

convergent and discriminant validity. The participants were asked to indicate their 

agreement with five statements (e.g., “I learned something valuable in this course” and 

“What I am learning in this class will be important to my future learning”) on a seven-

point Likert scale.  

The online vigilance scale of Reinecke et al. (2018) was used to measure the 

participants’ vigilance in brick-and-mortar university courses. The participants were 

expected to answer four items related to the dimensions of reactivity and salience. All 

three items (e.g., “Even when I am in a conversation with others, I often think about 

what is happening in my classes at the back of my mind.” and “When I hear something 

from my teacher, my thoughts drift there immediately”) were measured on a seven-

point Likert scale, with higher scores indicating the higher level of vigilance that 

students observe during their class sessions.    

EC was measured using self-developed questions due to the lack of an appropriate 

scale. All three questions were created based on the views and descriptions of the 

participants. These questions include “The teacher would give a prompt or emphasis 
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before teaching important content.” “The teacher would patrol the classroom during the 

class.” and “The teacher would use body language to remind students during the class.” 

These questions were piloted among 40 Chinese undergraduate students, whose 

feedback was used to modify the phrases and expressions of these questions. Each item 

was answered on a seven-point Likert scale. The indexes of these questions exceeded 

the recommended cutoff, thereby suggesting an excellent internal consistency, 

reliability, and validity (see Chapter 7 for details).  

VPB was measured using the peer distraction scale of Gerow et al. (2010). The 

expressions and scenarios in the original scale were moderately modified to fit the 

research context. For example, the phrase “frequently distracted” was changed to “I 

noticed.” The phrase “during lectures” was also added to specify the research context. 

The participants were asked to indicate their level of agreement with two statements on 

a seven-point Likert scale, with higher scores indicating that the participants are more 

likely to notice their peers’ learning behaviors during their class.  

6.4.2.3 Scales for Model 2A 

Model 2A includes seven latent variables, including UV, EA, CD, IDEN, USE, 

STRESS, and PI.  

Table 6.13  

Source of the Scales for Model 2A 

Constructs Number of Items Source of the Scale 

Utilitarian value (UV) 

Usefulness (USE) 

3 

 

 

3 

Babin, Darden, & Griffin (1994) 

 

 

Liaw & Huang (2013) 

Educational affordance (EA) 
 

2 

 

Kim, Park, & Jeong (2004) 

Course difficulty (CD) 3 Huang, Zhang, & Liu (2017) 

Sense of identity (IDEN) 3 Luhtanen & Crocker, 1992; Hall & 

Crisp (2008) 

https://www.sciencedirect.com/science/article/pii/S0022103107001114?casa_token=cj80kU6LlO4AAAAA:yu2xVrsKTKOPcZQe0uLINQVQi35sGic0sWqKMILXoylwiHljJ0h2dCcJTvZfV1zona9s6Eqw5sPS#bib43
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Academic stress (STRESS) 4 Cohen, Kamarck, & Mermelstein 

(1983) 

Peer influence (PI) 3 Al-Saedi, Al-Emran, Ramayah, & 

Abusham, (2020) 

UV was measured by using the personal shopping value scale of Babin et al. 

(1994). Three items were adapted to assess the participants’ perception of the utility 

value of their smartphones. The participants were asked to state their agreement with 

the following statements on a seven-point Likert scale: “I found smartphones as useful 

for learning.” “Using smartphones for learning helped me understand the course content 

faster.” and “Using smartphones for learning enhanced my learning efficiency.” 

The scale of usefulness of Liaw and Huang (2013) measures students’ perception 

toward the usefulness of smartphones. The participants were asked to indicate their 

agreement with several statements, including “I believe smartphones can be useful 

learning tools.” “I believe I can obtain resourceful learning materials from smartphones.” 

and “I believe using smartphones is effective for learning,” on a seven-point Likert 

scale.  

The scale of EA of Kim et al. (2004) was originally used for measuring customers’ 

attitudes toward mobile telecommunication services. Two items from this scale were 

adapted in this study to assess the participants’ perception toward the learning-related 

functions of smartphones. The participants were asked to rate several statements, such 

as “There are various educational functions provided by smartphones, like taking 

pictures, note taking, browsing websites, etc.” and “The educational functions of 

smartphones are up to date.” on a seven-point Likert scale.  

CD was measured using three items from Huang et al. (2017), which solicit 

students’ perceptions toward the difficulty levels of university courses. These questions 

were selected because of their good psychometric properties, usability, and high 

adaptability. The participants were asked to indicate their agreement with three 

statements, including “Completing university courses is a big challenge for me” and “I 

found that university courses are complicated,” on a seven-point Likert scale.  
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IDEN was measured using the three-item instrument of Luhtanen and Crocker 

(1992) and Hall and Crisp (2008) for assessing students’ identification in their classes. 

This scale was chosen because of its good reliability and simplicity. The participants 

were asked to recall their past experiences and indicate their level of agreement with 

the statements “I identify strongly with my friends and classmates,” “Being a class 

member is an important part of who I am,” and “I feel a sense of solidarity with my 

friends and classmates.” 

STRESS was measured using the perceived stress scale of Cohen et al. (1983), 

which was originally designed for measuring the level of stress in an individual’s life. 

Four items (e.g., “I felt nervous and stressed during lectures” and “I found that I can’t 

follow my teachers’ lectures.”) were adapted from this scale to measure the participants’ 

academic stress in real-time class contexts on a seven-point Likert scale, with higher 

scores corresponding to a higher perceived learning pressure.  

PI was measured using the social influence scale of Al-Saedi et al. (2020). The 

expressions in the original scale were slightly modified to suit the research context. For 

example, the phrase “mobile payment system” in the original scale was replaced with 

“use smartphones to assist learning.” Sample items include “Peers who are close to me 

think that I can use smartphones to facilitate my learning during lectures,” “Peers who 

influence my behavior think that I can use smartphones to facilitate my learning during 

lectures,” and “Peers whose opinions I value think that I can use smartphones to 

facilitate my learning during lectures.” 

6.4.2.4 Scales for Model 2B 

Model 2B contains five variables predicting students’ switching back behavior, 

namely, PC, RU, FOLB, LI, and TC.       

Table 6.14  

Sources of the Scales for Model 2B 

Variable Number of Items Source of the Scale 
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Perceived cost (PC) 3 Suh & Kim (2018) 

Relative usefulness (RU) 3 Hsieh, Hsieh, Chiu, & Feng (2012) 

Fear of lagging behind 

(FOLB) 

3 Przybylski, Murayama, DeHaan, & 

Gladwell (2013) 

Leadership of instructors (LI) 4 Sun, Mainhard, & Wubbels (2018) 

Task completion (TC) 2 Self-developed 

PC was measured by three items adapted from Suh and Kim (2018) that 

demonstrated good reliability (composite reliability (CR)=0.91, Cronbach’s α =0.851, 

average variance extracted (AVE)=0.772). These statements were slightly modified to 

fit the research context. The participants were asked to indicate their level of agreement 

with the statements “If I use my smartphone to do on-task activities during class, my 

teacher might think that I was using my smartphone for fun.” “If I use my smartphone 

to do on-task activities during class, I may miss some important course content.” and 

“My academic performance might be affected if I keep using my smartphone for class-

related activities.” on a seven-point Likert scale. 

RU was measured using three items adapted from Hsieh et al. (2012), which were 

originally used to assess post-adoption switching behavior for online service substitutes. 

To suit the research context, the word “Facebook” was replaced with “on-task 

smartphone activities.” The participants were asked to indicate their agreement with the 

statements “Compared with course-related smartphone activities, lectures help me 

study and acquire knowledge more efficiently.” and “Compared with course-related 

smartphone activities, lectures sometimes make it easier to understand what I am 

learning in class.” on a seven-point Likert scale.  

FOLB was measured using a mature scale adapted from Przybylski et al. (2013). 

The participants were asked to indicate their agreement with the statements “I worried 

that my peers would learn more from our ongoing lectures than I would.” and “When I 

feel that my friends learned more than I did, I may feel anxious.” on a 7-point Likert 

scale.  
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LI was assessed using four items from the scale of Sun et al. (2018). These items 

aim to solicit students’ views toward their teachers’ class leadership in reference to their 

previous class experiences. The participants were asked to state their agreement with 

the statements “Our teachers are prestigious,” “Our teacher knows everything that goes 

on in the classroom,” “Our teacher shows good leadership with the students,” and “Our 

teacher controls the students’ behavior in class.” 

Given the lack of an appropriate instrument for measuring TC, a multi-step 

process was adopted to develop a new scale. First, items were developed based on the 

interview data. Second, the developed items were piloted among 40 Chinese 

undergraduate students, whose feedback regarding the wording, meaning, and fluency 

of these items were used to modify these items further. Third, a two-item scale was 

developed (i.e., “I would keep using my smartphone for academic purposes during 

lectures until I finish my task” and “I would keep using my smartphone for academic 

purposes during lectures until I get what I want”), and each item was answered on a 

seven-point Likert scale. 

6.4.2.5 Scales for dependent variables 

The dependent variables in the four models (interruption 1A and 2A and 

resumption 1B and 2B) were assessed using a seven-point semantic differential scale 

adapted from Bansal et al. (2005). The participants were asked to indicate their 

frequency of task switching by choosing an appropriate frequency (1=never; 

7=frequent). Three questions were asked for each stage. For example, in the interruption 

stage of off-task smartphone multitasking, the participants were requested to answer 

the following: (1) On average, I _____switched from the class to instant messaging 

through my smartphone (e.g., QQ and WeChat); (2) On average, I _____switched from 

the class to scrolling through social media feeds through my smartphone (e.g., Weibo, 

Moment, and Zhihu); and (3) I _______switched from listening to the class to 

conducting other course-unrelated phone activities were the most mentioned 

smartphone-related secondary activities identified from the interviews.  

https://www.sciencedirect.com/science/article/pii/S0747563212001380?casa_token=R2vdRZOm9f0AAAAA:fFxjIndb5pO_RRp3bRENcULNYcqITMPmk3DMx5bdcPRHfdrB6iqv8CdbLgoUZ8agsAgwr6vDjZ86#b0205
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For Models 1B and2B, switching intention was measured using the 7-point Likert 

scale adapted from Wu et al. (2017). The participants were asked to indicate their 

agreement with the following statements in each of the two stages: “I am determined to 

switch back from course-unrelated smartphone activities to the ongoing lecture,” “I am 

considering switching back from course-unrelated smartphone activities to the ongoing 

lecture,” and “The likelihood that I will switch from course-unrelated smartphone 

activities to the ongoing class is high.” 

Table 6.15  

Sources of the Scales for the Dependent Variables 

Variable Number of 

Items 

Source of the Scale 

Interruption1A  

 

 

3 

 

 

 

Bansal et al. (2005) 

 

 

 

Resumption 1B 

Interruption 2A 

Resumption 2B 

Switching Intention 1B  

3 

 

Wu, Vassileva, & Zhao (2017) 

Switching Intention 2B 

6.5 Expert review 

Groves et al. (2004) defined review as a technique in which “questionnaire design 

experts assess whether the questions meet the (content, cognitive, and usability) 

standards” (p. 242). An experienced researcher in smartphone multitasking was invited 

to review the developed instrument and to provide suggestions regarding its language, 

https://www-sciencedirect-com.lib-ezproxy.hkbu.edu.hk/science/article/pii/S0747563212001380#b0015
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content, and structure. These suggestions were then used to improve the content, 

usability, and accuracy of the questionnaire. 

6.6 Pilot study 

To test the feasibility and reliability of the questionnaire, a nonrandom sample of 

participants was invited for a pilot test, where they were asked to provide feedback 

regarding the clarity of each question in the instrument. This sample comprised 40 

mainland China students with different education levels (i.e., undergraduates, master 

students, and Ph. D students). All these students were invited to complete the 

questionnaire and then report their opinions regarding the questionnaire’s language 

fluency, comprehensibility, logic, and clarity.  

Most of the participants gave positive evaluations of the questionnaire. They 

described the questions as “fluent in language,” “highly understandable,” and “with 

reasonable layout.” These participants took around 15 minutes to complete the entire 

instrument, indicating that the questionnaire had an appropriate length and time to 

completion. Some participants also pointed out that the questionnaire contained many 

similar measurements that may confuse others. Such feedback was expected given that 

the dependent variables of the four conceptual models were similar. To address this 

problem, the keywords in the relevant items were written in either boldface or italics.  

6.7 Chapter summary 

This chapter described in detail the procedures for transforming the qualitative 

data into quantitative ones. Specifically, the qualitative data were initially selected by 

identifying the key themes/findings and were then transformed into quantitative data. 

After transforming all variables, the potential relationships among the core variables 

were revealed and described. Four research models and their measurement instruments 

were finally constructed. The established instrument will be used to collect quantitative 

data for validating the four research models/findings in the next chapter. 
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 Chapter 7 Quantitative Methodology and Findings 

This chapter describes the quantitative phase of this study in two parts. The first 

part presents the quantitative data collection procedure, including the research design, 

sampling method, and pilot study, whereas the second part presents the research 

findings from the quantitative data, including the (a) response rate, demographic 

information of the participants, and reliability and validity of the instrument.  

7.1 Research design 

The quantitative phase of this study aims to validate the qualitative data and gain 

a clearer picture of Chinese undergraduates’ in-class smartphone multitasking 

behaviors and to explore the driving forces behind their on- and off-task smartphone 

multitasking. Given that questionnaires are robust, reliable, simple, and precise tools 

for conducting exploratory studies involving large samples (Greenacre, 2016; 

Bethlehem, 2010), this research also employs a questionnaire for the quantitative data 

collection. 

7.1.1 Target population  

Given that this study was designed to investigate Chinese undergraduate 

students’ in-class smartphone multitasking behaviors, the target participants included 

Chinese undergraduate students who enrolled in brick-and-mortar courses. Several 

criteria were formulated to guide the sample recruitment. These criteria included those 

undergraduates who (1) are officially registered in Chinese universities or colleges, (2) 

have taken traditional higher education university courses, and (3) used their 

smartphones during their lectures. According to this sampling frame of reference, the 

convenience sampling was utilized.  

In many mixed methods designs, the participants from the initial phase of study 

are often included as participants in the quantitative phase. However, Creswell and 

Clark (2007) argued that exploratory designs follow a different procedure. Specifically, 

the participants in the first stage (QUAL) are typically not the same as those in the 

quantitative stage because the purpose of the latter is to generalize the results to a larger 
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population, thereby requiring a different and larger number of participants. In this case, 

the participants from the qualitative phase of this study were excluded from the 

quantitative phase. 

7.1.2 Sample size 

To determine the suitable sample size, the Survey Research Sample Size 

Calculator (Qualtrics, 2020) was used to calculate the minimal sample size. To meet a 

confidence level of 95% or above, the sample size was set with a margin of error at plus 

or minus the standard of 5%. According to the latest data from the Ministry of Education 

of the People’s Republic of China, the number of registered undergraduate students in 

mainland China has reached 1750,8204 (The Ministry of Education of the People’s 

Republic of China, 2020). For such a number of undergraduates, the recommended 

sample size is no less than 385. Table 7.1 summarizes the results.  

            Table 7.1  

 Recommended Sample Size  

Recommended Sample Size 

Confidence Level 95% 

Population Size 1750,8204 

Margin of Error 5% 

Ideal Sample Size 385 

Considering the sample size requirements of the data analysis tool, the “10-

times rule” method (Hair, Hult, Ringle, & Sarstedt, 2016), which is the most widely 

used minimum sample size estimation method in PLS-SEM, was referenced. 

Specifically, the sample size should be more than 10 times the maximum number of 

inner or outer model links pointing at any latent variable in the model (Goodhue et al., 

2012). In the quantitative phase, a total of 543 valid questionnaires were eventually 

collected, which was much larger than the ideal sample size suggested by both the 

sample size calculator and the sample size estimation method of structural equation 

modeling (SEM).  
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7.2 Data collection 

The quantitative data were collected through a survey due to its low cost and high 

efficiency. The following sections present the details of this procedure. 

7.2.1 Sampling procedure 

To reach more potential participants, a recruitment advertisement with detailed 

information about the research purpose and inclusion criteria were posted on social 

media platforms for different universities (e.g., online undergraduate students’ 

communities, discussion forums for undergraduates, and TenCent QQ/WeChat groups 

for university classes) to attract students who satisfy the inclusion criteria. Upon 

entering the questionnaire page, the participants were required to complete several 

filtering questions, such as “Are you a current undergraduate student of a university or 

college in mainland China?” and “Have you used your smartphone in real-time class 

environments?” to further ensure that they met the selective criteria. 

7.2.2 Survey instrument  

The link (https://hkbuhk.ca1.qualtrics.com/jfe/form/SV_6WFWpzQYZdg2Ew5) 

of the questionnaire was generated through Qualtrics®, a professional data collection 

platform. The online survey included 43 questions divided in 4 parts. Given that the 

questionnaire contained similar terminologies (e.g., on- and off-task smartphone 

multitasking) that may confuse the participants, the definitions for the key concepts 

were provided to help the participants differentiate these terms.  

7.2.3 Ethical considerations 

This research strictly adhered to all clauses referring to research participants’ 

protection issued by the REC of HKBU and was granted ethical approval before the 

data collection. The participants were not required to provide any personal data other 

than their demographic information to guarantee their anonymity.  

Before answering the survey, the participants were offered detailed information 

regarding the research purpose, methods, scope and the full name, affiliation, and 

https://hkbuhk.ca1.qualtrics.com/jfe/form/SV_6WFWpzQYZdg2Ew5
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contact information of the researcher. Upon entering the questionnaire page, an 

informed consent form was presented to the participants to inform them about their 

rights and obligations. Afterward, they were asked to sign a specific area of the consent 

form to acknowledge that they understand all their rights and obligations during the 

research. After the data collection, an encryption process was applied to protect the 

gathered materials.  

7.3 Data analysis 

Two techniques were used to analyze the quantitative data. The demographic and 

descriptive results were generated using IBM SPSS Statistics 23, and the proposed 

research models were verified using SmartPLS 3.0. 

7.3.1 Response rate 

Demaio (1980) argued that the voluntary participation of the respondents would 

prevent researchers from receiving complete responses. However, a higher response 

rate corresponds to a greater credibility of research findings (Rogelberg & Stanton, 

2007). To address this issue, Barbie (1990) proposed a 50% cutoff value for response 

rate as a valuable reference for researchers.  

According to the system record tool of Qualtrics®, 965 questionnaire links were 

distributed in early December 2020 through various social media channels. By the end 

of February 2021, 543 valid questionnaires were returned, which corresponded to a 

56.3% response rate that met the 50% threshold suggested by Barbie (1990). 

7.3.2 Demographics of the sample 

Table 7.2 shows the balanced gender distribution of the sample. Specifically, 

among the 543 participants, 55.2% (n=300) are female, and 44.8% (n=243) are male. 

These participants came from various year levels. Sophomores comprised the largest 

proportion (50.6% or n=275), followed by freshmen, juniors, and seniors, which 

accounted for 31.7% (n=172), 10.3% (n=56), and 7.4% (n=40) of the sample, 

respectively. 
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The participants were asked to self-report their academic performance in the 

latest semester. The majority of the participants (65.5%, n=356) reported their grade as 

medium, more than 25% (n=138) reported a good learning performance, and 9.0% 

(n=49) reported a low GPA.  

Table 7.2  

Demographic Characteristics of the Participants (n=543) 

Characteristics Frequency Percentage 

Gender   

Female 300 55.2 

Male 243 44.8 

Year Level   

Year 1 172 31.7 

Year 2 275 50.6 

Year 3 56 10.3 

Year 4 40 7.4 

GPA   

High (Top 25%) 138 25.4 

Medium 356 65.6 

Low (Bottom 25%) 49 9.0 

Total 543 100 

 

7.4 Research finding 

The quantitative research findings validated the findings retrieved from the 

qualitative data regarding (1) Chinese undergraduates’ in-class smartphone 

multitasking behaviors, (2) the predictors of off-task smartphone multitasking 

(interruption and resumption stages), and (3) the predictors of on-task smartphone 

multitasking (interruption and resumption stages). 
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7.4.1 In-class smartphone multitasking behavior 

The quantitative data validated five aspects of in-class smartphone behaviors as 

revealed in the qualitative research, namely, the prevalence of in-class smartphone 

multitasking behavior, smartphone activities, in-class smartphone multitasking modes, 

duration, and frequency of smartphone multitasking.  

7.4.1.1 Prevalence of smartphone usage in real-time classrooms  

Four questions were designed to learn about the participants’ and their peers’ 

smartphone-carrying habits and the locations of their smartphone during their lectures. 

The participants were initially asked whether they and their classmates carried and used 

their smartphones in classes and where they placed these devices during their lectures. 

Table 7.3 shows that almost all participants (99.4%, n=540) and their peers (99.6%, 

n=541) had the habit of bringing their smartphones to their classrooms. Smartphone use 

was commonplace among undergraduates, with 98.0% of the participators observing 

such behavior from their peers. For the smartphone locations, most of the participants 

claimed that they usually place their smartphones directly on their desk facing either up 

(37.6%, n=204) or down (26.5%, n=144). Around 30.8% (n=167) of these participants 

reported that they placed their smartphones in hidden places, such as their pockets, bags 

or desk drawers. However, only 5.2% (n=28) reported placing their smartphones in 

locations specified by their schools and teachers.  

Table 7.3  

Prevalence of Smartphone Multitasking in Real-Time Classroom Environments 

 Frequency Percent Valid Percent Cumulative 

Percent 

Do you usually bring your smartphone to the classroom? 

Yes 540 99.4 99.4 99.4 

No 3 .6 .6 100.0 

 

Do your friends or peers usually bring their smartphones to their classrooms? 
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Yes 541 99.6 99.6 99.6 

No 2 .4 .4 100.0 

 

Do your friends use their smartphones during real-time lectures? 

Yes 532 98.0 98.0 98.0 

No 11 2.0 2.0 100.0 

 

Where do you put your smartphone when having classes? 

Face up on the table 204 37.6 37.6 37.6 

Face down on the 

table 

144 26.5 26.5 64.1 

Out of sight 167 30.8 30.8 94.8 

Location specified 

by the school or 

teachers 

28 5.2 5.2 100.0 

Total 543 100.0 100.0  

 

7.4.1.2 Types of smartphone-related secondary tasks 

The participants were asked to indicate all smartphone-related secondary tasks 

they carried out during class (see Table 7.4). Among all the listed course-unrelated 

smartphone activities, instant messaging was the most selected option, with 64.5% of 

the participants admitting that they engaged in such activity during their lectures. Social 

networking was the second most popular activity (40.1%, n=218). Moreover, 17.9%, 

14.2%, and 11.7% of the participants admitted that they had engaged in online shopping, 

novel reading, and video watching by using their smartphones during class. Among the 

smartphone-related secondary tasks, watching movies (6.4%, 35), listening to music 

(8.3%, 45), and sending SMS (9.2%, 50) during class had the lowest frequency.  

As for the course-related smartphone activities, the participants often used their 

smartphones to store photos and PowerPoint slides (71.6%, n=389) or to take notes 
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(59.7%, n=324). More than half (52.7%, n=286) of the participants used their 

smartphones to search for course materials.  

As for course-related yet learning-related smartphone activities, only 87 (16%) 

out of 543 participants selected this option, thereby indicating that this type of 

secondary task is not common among Chinese undergraduates.       

Table 7.4  

In-Class Smartphone Activities 

Smartphone Activity Frequency  Percent  Valid 

Percent 

Course-unrelated smartphone activities 

Social networking 218 40.1 40.1 

Instant messaging 350 64.5 64.5 

SMS 50 9.2 9.2 

Online shopping 97 17.9 17.9 

Reading novels 77 14.2 14.2 

Watching videos 63 11.6 11.6 

Listening to music 45 8.3 8.3 

Watching movies 35 6.4 6.4 

Course-related smartphone activities 

Recording PowerPoint slides 389 71.6 71.6 

Searching for course materials  286 52.7 52.7 

Taking notes  324 59.7 59.7 

Course-unrelated yet learning-related activities 

Completing assignments for other 

classes 

87 16.0 16.0 

7.4.1.3 Duration of in-class smartphone multitasking 

The questionnaire investigated two aspects of the duration of in-class smartphone 

multitasking, namely, duration of smartphone multitasking for each event and 

accumulated duration of smartphone multitasking during a 45-minute class.  
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1. Duration of in-class smartphone multitasking for each event 

Duration of a multitasking event is defined as the amount of time a student spends 

performing a task using his/her smartphone. The participants were asked to indicate the 

amount of time they spend on the three types of smartphone activities in each 

multitasking event. Table 7.5 shows that more than 60% of the participants (69.4%, 

n=377) generally spend less than 10 minutes at a time on non-academic smartphone 

multitasking, whereas only 11% spend more than 20 or 30 minutes (10.9%, n=59). 

Nearly 20% of the participants mentioned that they spend 10 to 20 minutes (19.7%, 

n=107) each time on off-task smartphone activities.   

The duration of on-task smartphone activity for each multitasking event that 

students reported was highly polarized. The majority of the participants (35.0%, n=190) 

mentioned that they spent less than 10 minutes on on-task smartphone activities for 

each event, whereas 141 participants mentioned spending over 30 minutes. Compared 

with these two clusters of participants, relatively fewer participants spent 10 to 20 

minutes (22.3%, n=121) and 21 to 30 minutes (16.8%, n=91) on on-task smartphone 

activities. 

The results for the duration of course-unrelated yet learning-related smartphone 

multitasking for each event were similar to those for off-task smartphone multitasking. 

Specifically, more than half of the participants (61.1%, n=332) claimed that they usually 

spend less than 10 minutes on such activities, 27.3% spent 10 to 20 minutes, and 63 

(11.6%) spent over 20 minutes.  

Table 7.5  

Duration of Smartphone Multitasking for Each Event 

 Frequency Percent  Valid 

Percent  

Cumulative 

Percent  

Time for off-task smartphone multitasking 

Less than 10 mins 377 69.4 69.4 69.4 

10 to 20 mins 107 19.7 19.7 89.1 

21 to 30 mins 24 4.4 4.4 93.5 
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More than 30 mins 35 6.5 6.5 100.0 

Total  543 100.0 100.0  

Time for on-task smartphone multitasking 

Less than 10 mins 190 35.0 35.0 35.0 

10 to 20 mins 121 22.3 22.3 57.3 

21 to 30 mins 91 16.8 16.8 74.0 

More than 30 mins 141  26.0 26.0 100.0 

Total 543 100.0 100.0  

Time for off-task smartphone multitasking (course-unrelated yet learning-related 

tasks) 

Less than 10 mins 332 61.1 61.1 61.1 

10 to 20 mins 148 27.3 27.3 88.4 

21 to 30 mins 40 7.4 7.4 95.8 

More than 30 mins 23 4.2 4.2 100.0 

Total 543 100.0 100.0  

2. Accumulative duration of in-class smartphone multitasking 

As for the accumulative duration of in-class smartphone multitasking during a 

45-minute class (see Table 7.6), more than half of the participants (57.3%, n=311) 

pointed out that they spend less than a quarter of their class time on off-task smartphone 

multitasking, whereas 32.8% (n=178) indicated that they spend 10 to 20 minutes. 

Meanwhile, very few participants spent 20 (6.4%, n=35) to 30 minutes (3.5%, n=19) 

on off-task smartphone multitasking.   

The accumulative duration of on-task smartphone multitasking showed a 

different from those of the other two smartphone multitasking types. Specifically, the 

majority of the participants reported that they spend 10 to 20 minutes (38.3%, n=208) 

on on-task multitasking during a class, followed by less than 10 minutes (22.5%, n=122) 

or more than 30 minutes (21.3%, n=116).  

The accumulative duration of course-unrelated yet learning-related smartphone 

multitasking showed a pattern similar to that of off-task smartphone multitasking. 
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Specifically, 58.7% (n=319) of the participants mentioned that they only spend a few 

minutes in handing course-unrelated yet learning-related smartphone activities, 29.8% 

(n=162) reported that they spend 10 to 20 minutes, 7.2% (n=39) spend 21 to 30 minutes, 

and 4.3% (n=23) spend 30 minutes or more.  

Table 7.6  

Duration of Smartphone Multitasking for Each Class 

 Frequency Percent Valid  

Percent 

Cumulative 

Percent 

Cumulative time for off-task smartphone multitasking 

Less than 10 mins 311 57.3 57.3 57.3 

10 to 20 mins 178 32.8 32.8 90.1 

21 to 30 mins 35 6.4 6.4 96.5 

More than 30 mins 19 3.5 3.5 100.0 

Total 543 100.0 100.0  

Cumulative time for on-task smartphone multitasking 

Less than 10 mins 122 22.5 22.5 22.5 

10 to 20 mins 208 38.3 38.3 61.3 

21 to 30 mins 97 17.9 17.9 79.2 

More than 30 mins 116 21.3 21.3 100.0 

Total 543 100.0 100.0  

Cumulative time for off-task smartphone multitasking (course-unrelated yet 

learning-related multitasking) 

Less than 10 mins 319 58.7 58.7 58.7 

10 to 20 mins 162 29.8 29.8 88.5 

21 to 30 mins 39 7.2 7.2 95.7 

More than 30 mins 23 4.3 4.3 100.0 

Total 543 100.0 100.0  
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7.4.1.4 Frequency of in-class smartphone multitasking 

The participants were asked about the frequency of their in-class smartphone 

multitasking (see Table 7.7). More than half of the participants (60.5%, n=328) 

demonstrated regular task switching from 5 to 25 minutes or more, more than 200 (37%) 

mentioned that they had no fixed task switching patterns, 1.5% reported that they were 

never distracted by their smartphones, and 1.1% (n=6) claimed that they were unable 

to concentrate on their lectures.  

Table 7.7  

Frequency of In-Class Smartphone Multitasking 

 Frequency  Percent Valid Percent Cumulative 

Percent 

5 mins 65 12.0 12.0 12.0 

10 mins 79 14.5 14.5 26.5 

15 mins 72 13.3 13.3 39.8 

20 mins 46 8.5 8.5 48.3 

25 mins 20 3.7 3.7 52.0 

More than 25 mins 46 8.5 8.5 60.5 

Unable to concentrate 6 1.1 1.1 61.6 

Not fixed 201 37.0 37.0 98.6 

Never distracted 8 1.5 1.5 100.0 

Total 100.0 100.0 100.0  

7.4.1.5 In-class smartphone multitasking modes 

The participants were asked to indicate their modes of smartphone multitasking, 

that is, the way they multitask during real-time lectures (see Table 7.8). Among the three 

provided options, sequential multitasking was the most popular multitasking mode 

(66.3%, n=360). However, only few participants (4.1%, n=22) reported that they are 

often immersed in their smartphone activities during their lessons. Less than 30% 

(n=161) of the participants mentioned that they had engaged in other smartphone 

multitasking modes during their classes, such as using their smartphones only when 
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needed, using their smartphones while listening to their lectures, and using their 

smartphones occasionally and randomly. These results indicate that concurrent 

smartphone multitasking may be a salient multitasking mode.  

Table 7.8  

In-Class Smartphone Multitasking Modes  

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Switching between the 

class and smartphone 

360 66.3 66.3 66.3 

Immersing in the 

smartphone 

22 4.1 4.1 70.3 

Others, please specify 161 29.7 29.7 100.0 

Total 543 100.0 100.0  

7.4.2 Research model validation 

To verify the descriptive information regarding the participants’ in-class 

smartphone multitasking behaviors, the four research models (Models 1A, 1B, 2A, and 

2B) were validated via SEM. The Smart-PLS 3.0 software was used to analyze the 

quantitative data following the measurement and structural model (Hair, Anderson, 

Tatham & Black, 2009). The reliability and validity of the measurement items were 

initially examined before using the structural model to evaluate the significance of each 

proposition and calculate the R-square value of the models. 

7.4.2.1 Measurement model 

The reliability, convergent validity, and discriminant validity of the measures 

were assessed following the guidelines proposed by Fornell and Larcker (1981). 

Reliability was assessed using CR, whose value should exceed the recommended cutoff 

of 0.7 to be considered acceptable (Fornell & Larcker, 1981; Nunnally & 

Bernstein,1978). As depicted in Appendices 4 to 7, the CR values of Models 1A, 1B, 

21, and 2B ranged from 0.886 to 0.939, 0.809 to 0.933, 0.878 to 0.945, and 0.827 to 
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0.928, respectively, all of which exceeded the 0.7 threshold. Therefore, the measures in 

all these models had adequate reliability.  

A measurement item is considered adequate enough to demonstrate convergent 

validity if its factor loading within its associated constructs exceeds 0.7. Moreover, each 

construct with an AVE exceeding the 0.5 threshold is deemed to have satisfactory 

convergent validity (Fornell & Larcker, 1981). According to Appendices 4 to 7, the 

convergent validity of all constructs in the four conceptual models exceeded the 

recommended cutoffs, thereby indicating that the measures have sufficient convergent 

validity.  

Discriminant validity was examined to measure the degree to which two 

conceptual constructs are distinctly unique. To reach the standard, the loadings of all 

scale items on their respective constructs should exceed 0.7, and no item should have a 

serious cross-loading effect on two or more dimensions. As another criterion for 

ensuring discriminant validity, the square root of AVE should exceed the correlations 

between the given construct and any other constructs (Gefen & Straub, 2005). The 

square root of AVE of each construct in the four models exceeded the correlations 

between the given construct and any other constructs. Furthermore, the loadings of 

items on their corresponding constructs were higher than that on any other constructs. 

Therefore, the measures in this study had acceptable discriminant validity (see 

Appendices 4 to 7).  

According to Podsakoff and Todor (1985), “Invariably, when self-report 

measures obtained from the same sample are utilized in research, concern over same-

source bias or general method variance arises” (p. 65). In other words, common method 

bias (CMB) may emerge as a problem in research using self-reported data. Therefore, 

Harman’s single-factor test was conducted using IBM SPSS Statistics 23 to assert that 

this research is not pervasively affected by CMB. Results show that the one single factor 

in the four models (Models 1A, 1B, 2A, and 2B) accounted for 35.13%, 34.91%, 

34.00%, and 34.32% of the total variance, respectively (see Appendices 4 to 7), all of 

which were below the 50% threshold, thereby confirming that this study has no 

manifestation of CMB and that further data analysis can be conducted. 
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7.4.2.2 Structural model 

The structural model was assessed to examine the relationship between the 

independent and dependent variables. The path coefficients (β) were incorporated to 

assess the relevance and significance of the relationships in the structural model. The 

T- values and P-values were used to estimate the predictive relevance, and the R2 values 

were used to estimate the explanatory power. The direct relationships between each 

variable in the four conceptual models are reported in this section.   

1. Model 1A 

Model 1A was constructed to answer the question, “what drives Chinese 

undergraduate students to switch from their ongoing class to their off-task smartphone 

activities?” Figure 7.1 depicts the overall explanatory power, path coefficients, and p-

values in this model. Model 1A explained 35.5% of the variances in students’ in-class 

switching off behavior.  

 

Figure 7.1 Structural Model 1A  

The hedonic value of smartphones and their activities positively and significantly 

influenced the participants’ perception of PLE (β= 0.666, t=6.450, p<0.001). 
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Meanwhile, TAD (β= 0.448, t=10.418, p<0.001) and LCV (β= 0.241, t=6.513, p<0.001) 

activated the participants’ BP, whereas PLE (β= 0.202, t=4.246, p<0.001) and BP 

(β=0.292, t=6.450, p<0.001) significantly and positively triggered their switching from 

the ongoing lecture to their off-task smartphone activities (the dependent variable in 

Model 1A). Although INS had no significant effects on the participants’ DEP, such 

dependency would still lead to their off-task smartphone multitasking (β= 0.258, 

t=5.241, p<0.001). Therefore, except for Proposition 4a, all propositions in Model 1A 

were supported. The research propositions and results for Model 1A are shown in Table 

7.9. 

Table 7.9  

Research Propositions and Results for Model 1A 

Proposition β t-value Decision 

1a. HV → PLE .666*** 6.450 Supported 

2a. TAD → BP .448*** 10.418 Supported 

3a. LCV → BP .241*** 6.513 Supported 

4a. INS → DEP .148N.S. .255 Unsupported 

5a. PLE → Interruption 1A .202*** 4.246 Supported 

6a. BP → Interruption 1A .292*** 6.450 Supported 

7a. DEP → Interruption 1A .258*** 5.241 Supported 

Notes: N.S. denotes not significant; *p＜0.05, **p＜ 0.01, ***p＜0.001 

2. Model 1B 

Model 1B was constructed to respond to the question, “what drives Chinese 

undergraduates to switch from their off-task smartphone activities back to their class?” 

Figure 7.2 presents the model, which explains 15% of the variances in students’ 

switching back from their off-task smartphone activities to their classes.  
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Figure 7.2 Structural Model 1B  

Table 7.10 shows that four out of five antecedents directly affect the switching 

back intention of the participants, thereby supporting propositions 1b (GUILT to SI, 

β=0.215, t=5.350, p<0.001), 2b (PCV to SI, β=0.417, t=8.566, p<0.001), 3b (VIGI to 

SI, β=0.102, t=2.749, p<0.01), and 4b (EC to SI, β=0.094, t=2.304, p<0.05). However, 

the structural path coefficient between VPB and SI was not significant, thereby 

rejecting Proposition 5b. These findings also illustrate that SI and the actual switching 

back behavior are closely related (β=0.387, t=10.245, p<0.001), thereby supporting 

Proposition 6b. The propositions and results for Model 1B are presented in Table 7.10. 

Table 7.10  

Research Propositions and Results for Model 1B 

Proposition     β  t-value Decision 

1b. GUILT → SI .215*** 5.350 Supported 

2b. PCV → SI .417*** 8.566 Supported 

3b. VIGI → SI .102** 2.749 Supported 

4b. EC → SI .094* 2.304 Supported 
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5b. VPB → SI .039N.S. 1.167 Unsupported 

6b. SI → Resumption 1B .387*** 10.245 Supported 

Notes: N.S. denotes not significant; *p＜0.05, **p＜ 0.01, ***p＜0.001 

3. Model 2A 

Model 2A was developed to answer the research question, “which factors 

determine Chinese undergraduates’ switching from their ongoing classes to their on-

task smartphone activities?” Figure 7.3 presents the results for this model. The overall 

model obtained an R-square of 0.207, thereby suggesting that 35.5% of the variances 

were explained by the participants’ in-class switching off behavior (on-task).  

.  

 

Figure 7.3 Structural Model 2A  

The model testing addressed the antecedents of UV, EA, CD, and IDEN at the 

individual level of analysis. The validation results supported the positive impact of UV 

(β=0.646, t=14.197, p<0.001) and EA (β=0.282, t=5.531, p<0.001) on USE and 

confirmed the positive relationship between CD and STRESS (β=0.603, t=17.782, 

p<0.001) and between IDEN and PI (β=0.390, t=9.060, p<0.001). These results also 
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confirmed the positive influences of USE (β=0.264, t=5.934, p<0.001), STRESS 

(β=0.145, t=3.448, p<0.01), and PI (β=0.186, t=3.655, p<0.001) on students’ 

switching from their lectures to their on-task smartphone activities. Therefore, all 

propositions were confirmed. 

Table 7.11  

Research Propositions and Results for Model 2A 

Proposition β t-value Decision 

1c. UV → USE .646*** 14.197 Supported 

2c. EA → STRESS .282*** 5.531 Supported 

3c. CD → STRESS .603*** 17.782 Supported 

4c. IDEN → PI .390*** 9.060 Supported 

5c. USE → Interruption 2A .264*** 5.934 Supported 

6c. STRESS → Interruption 2A .145*** 3.448 Supported 

7c. PI → Interruption 2A .186*** 3.655 Supported 

Notes: N.S. denotes not significant; *p＜0.05, **p＜ 0.01, ***p＜0.001 

 

4. Model 2B 

Model 2B was developed to answer the research question, “which factors 

determine Chinese undergraduates’ switching from their on-task smartphone activities 

back to their ongoing classes?” Figure 7.4 shows the validation results for this model. 

Around 25.8% of the variances were explained by the participants’ switching back from 

their on-task smartphone activities to their real-time classes, thereby highlighting the 

acceptable combined effect of all independent variables on the dependent variable in 

this operational model. 
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Figure 7.4 Structural Model 2B  

Regarding the significance of the paths, Table 7.12 shows that four out of five 

antecedents directly influenced SI, thereby supporting propositions 1d (PC to SI, 

β=0.096, t=2.041, p<0.05), 2d (TC to SI, β=0.129, t=2.548, p<0.05), 3d (RU to SI, 

β=0.194, t=3.726, p<0.001), and 5d (LI to SI, β=0.382, t=7.429, p<0.001). Moreover, 

SI strongly influenced switching back behavior (β=0.508, t=14.591, p<0.001), thereby 

supporting Proposition 6d. However, the structural path coefficient between FOLB and 

SI was not significant, thereby rejecting Proposition 4d and implying that FOLB has no 

predictive effect on students switching back from their on-task multitasking activities 

to their classes.  

Table 7.12  

Research Propositions and Results for Model 2B 

Proposition β t-value Decision 

1d. PCV → SI .096 2.041 Supported 

2d. TC → SI .129 2.548 Supported 

3d. RU → SI .194 3.726 Supported 

4d. FOLB → SI -0.035N.S. .902 Unsupported 
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5d. LI → SI .382 7.429 Supported 

6b. SI → Resumption 2B .508 14.591 Supported 

Notes: N.S. denotes not significant; *p＜0.05, **p＜ 0.01, ***p＜0.001 

7.5 Data triangulation 

To further enhance the reliability of the research findings, the experience 

sampling method (ESM) was adopted (Larson & Csikszentmihalyi, 1983) to triangulate 

the participants’ behavioral data.  

7.5.1 Experience sampling method 

ESM has been designed to collect data in real-time class contexts (Xie, Heddy, & 

Greene, 2019). This method involves the use of electronic devices (e.g., smartphones, 

iPads, and laptops) to explore individuals’ thoughts and behaviors at a specific moment 

(Larson & Csikszentmihalyi, 1983). By catching people at the moment of doing 

something, ESM is believed to be more sensitive in reflecting and examining 

individuals’ behaviors in a particular context compared with other traditional self-report 

approaches that rely entirely on retrospection (i.e., data gathered after the occurrence 

of learning events) (Xie et al., 2019).  

Self-reported measures typically ask the participants to respond to context-

dependent questions. However, this measure is adopted only when these participants 

are no longer within the context of interest, thereby compromising the validity of their 

responses to some extent (Hektner, Schmidt, & Csikszentmihayli, 2007). ESM is 

applied when repeated self-reports are administered and gathered in real time using 

digital notification systems, such as pagers, texts, or mobile device applications 

(Csikszentmihalyi & Larson, 1987). Given that ESM collects real-time data in the 

targeted contexts, the participants are still in the proximity of time and space, thereby 

making them highly sensitive to the questions and requiring less cognitive resources to 

reflect on their experiences and affections (Csikszentmihalyi & Larson, 2014). 

Therefore, although ESM still involves self-reported data, their quality should be better 

than that of data collected in prospection and retrospection. Therefore, ESM and mobile 
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smartphones were used in this study to detect the participants’ authentic smartphone 

use behaviors in real-time classrooms and to triangulate the data regarding these 

participants’ in-class smartphone multitasking behaviors.  

ESM mainly employs three sampling techniques, namely, random sampling, 

fixed sampling, and event-based sampling (Zirkel, Garcia, & Murphy, 2015). Fixed 

sampling was applied in this study to examine the participants’ in-class smartphone 

multitasking behaviors.  

7.5.2 ESM data collection 

The 15 participants in the qualitative stage were invited for the ESM data 

collection. As early as the participant recruitment phase, the potential participants were 

informed to attend both the interviews and ESM. These participants also signed 

informed consent forms after deciding to join the study. All 15 participants participated 

in the ESM data collection.       

A mini questionnaire was designed according to the standard format proposed by 

Csikszentmihalyi and Larson (2014). The ESM mini-questionnaire has certain 

similarities and differences with the main questionnaires which applied in the 

quantitative phase. For example, in the main questionnaire, the in-class smartphone 

multitasking is a generic concept while it is a situation-specific concept in the ESM 

questionnaire. Students are required to complete the ESM questionnaire under specific 

context (i.e., in-class context) rather than purely dependent on their reflection. In 

addition, Although ESM questionnaire can be seen as the simplified version of main 

questionnaire, it is able to capture richer and more diversified information regarding 

undergraduates’ in-class smartphone multitasking behaviors in expect to make 

supplement to the existing data.  

Given the need to minimize interferences to the participants’ learning, this mini 

questionnaire was designed to take only one to two minutes to complete. All questions 

in this questionnaire were answered by simply clicking on the available options, hence 

ensuring the quick completion of the instrument. A set of closed-ended questions were 

designed to inquire about the participants’ in-class behaviors over the past 20 minutes. 
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These questions were self-developed based on the participants’ in-class smartphone 

multitasking behaviors as identified from the qualitative data. Specifically, four aspects 

of multitasking behaviors were examined, namely, the types of secondary smartphone 

tasks, modes of smartphone multitasking, and frequency and duration of in-class 

smartphone multitasking.  

The questions were not fixed and identical for all participants but varied slightly 

depending on their choices. For example, the participants were asked whether they were 

using the smartphone, having class, or using their smartphones while having class. If 

they answered “using phones” or “using smartphones while having lectures,” then they 

were asked to report how much time they had spent on their smartphones. However, if 

these participants answered “having class,” then they were asked to estimate and report 

how much time they had spent focused on their lessons and on their smartphone 

multitasking behaviors over the past 20 minutes (see Appendix 8 for the mini 

questionnaire). The mini questionnaire was constructed using Qualtrics®, and the 

hyperlinks were distributed to the participants via WeChat.  

7.5.3 ESM procedure 

Fixed sampling was administered during the fall semester of 2020. ESM 

comprised three stages, namely, the introductory stage, preparation stage, and 

experience sampling stage. Before commencing the study, the participants were invited 

to a WeChat group for an introductory session. During this session, the researcher 

explained the concept of ESM and mentioned that all participants were expected to 

respond to the prompts immediately upon receiving the alarm and answer the questions 

truthfully with reference to their actual real-time behaviors. The reward mechanism was 

also explained in the session. Specifically, each participant would receive 100HKD if 

they answered more than 80% of the prompts and 70HKD if they answered less than 

80%. The participants were also expected to bring their smartphones with a downloaded 

WeChat App to the selected two classes within three weeks and were reminded to turn 

on the vibration mode of these devices during their class time. At the end of the 

introductory session, the participants were allowed to ask questions freely to the 

researcher to help them fully understand the upcoming research.   
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In the preparation stage, the participants were asked to provide their course 

timetable for the ongoing semester, and two courses were randomly chosen, including 

one compulsory course and one optional course, for the ESM data collection. According 

to the provided course timetable, a fixed schedule involving 12 ESM occasions across 

3 consecutive weeks was set. In other words, each participant was required to complete 

the mini questionnaire 12 times in 3 consecutive weeks, and these participants can 

answer the surveys for a maximum of 4 times in each day (2 times for the compulsory 

course, and 2 times for the optional course). The selected sampling time and period 

were both appropriate for ESM according to Christensen, Barrett, Bliss-Moreau, Lebo, 

and Kaschub (2003). The participants had varying course schedules as they were 

enrolled in different schools and were studying at different year levels.  

The experience sampling stage began less than a week after the introductory 

session. A table containing all the scheduled time slots for sending prompts was created 

in advance (see Table 7.13) based on the information collected in the preparation stage. 

Table 7.13 was also used to track the response rate within the data collection period. A 

relevant zone would be checked if the students submitted their questionnaires, and an 

asterisk would be placed if not all mini questionnaires for a corresponding time slot 

were returned and if further confirmation was needed. 

Table 7.13  

Scheduled Time Slots for Receiving Prompts and Completion Record 

Time Participants Week 1 Week 2 Week 3 

Mon. AM 8:30, 8:50 HHF008, HZY007, 

ZMY006, DHY013 

√ √ √ 

PM 2:00, 2:20 ZMY006, YJY012, 

ZHZ003, XJY005 

√ ※ √ 

4:00, 4:20 LQC001 √ √ √ 

6:50, 7:10 LQC001, YJY005 ※ √ ※ 
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Tue. AM 8:30, 8:50 ZQM011, YC002 √ √ √ 

PM 1:50, 2:10 HHF008, CH014, 

ZYN004 

√ ※ √ 

4:00, 4:20 HZY007, ZQM011, 

CH014 

√ √ √ 

6:50, 7:10 ZZJ009, DHY013 √ ※ ※ 

 

Wed. AM 10:40, 

11:00 

HSY010, ZYN004 √ √ √ 

 

Thur. AM 8:35, 8:55 YC002 ※ √ ※ 

10:40, 

11:00 

ZT015 √ √ √ 

PM 1:50, 2:10 HSY010 √ √ √ 

6:50, 7:10 ZZJ009 ※ √ √ 

 

Fri.  AM 8:30, 8:50 XJY005 √ √ √ 

10:40, 

11:00 

ZHZ003, ZT015 ※ √ ※ 

Note: All participants shown in the table are using pseudonyms 

The participants received the prompt to answer the mini questionnaire every 20 

minutes during their selected classes. If they ignored this prompt, then they would no 

longer receive any other reminder for 20 minutes. All questions had to be completed 
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within a minute or would be counted as ignored otherwise. A total of 144 experience 

sampling prompts were completed, yielding an 80% response rate.  

7.5.4 ESM results  

After collecting mini questionnaire data, SPSS (IBM Corp. Released 2015. IBM 

SPSS Statistics for Windows, Version 23.0.) was used for the descriptive statistics 

analysis. The ESM results are presented below.  

7.5.4.1 Prevalence of smartphone use during class  

The data analysis results indicate that in most cases, the participants were using 

their smartphones during their lectures. Moreover, smartphone use was more prevalent 

in optional courses than in compulsory ones. Specifically, more than half of the 

instances (50.7%, n=73) showed that the participants were using their smartphones 

during their class upon receiving the prompts. This finding is in line with the results 

identified from both qualitative and quantitative data. The ESM data further 

investigated the participants’ in-class smartphone behavior in two classroom contexts, 

namely, compulsory and optional classes. Among the 144 sampled instances, 83 (57.6%) 

were captured during compulsory courses, and 61 (42.4%) were captured during 

optional courses. Smartphone use behaviors were more common in optional courses 

(59%) than in compulsory ones (40%).  

7.5.4.2 Smartphone-related secondary task 

To confirm the pattern and usage of smartphone activities during lectures, a 

multiple-choice question was designed based on the qualitative results. The most 

common smartphone activities in each type of smartphone-related secondary task were 

listed as possible answers. Before asking them this question, the participants were asked 

whether they had used their smartphones during the past 20 minutes. A total of 46 out 

of 144 mini questionnaires with negative answers were automatically excluded by the 

system, and 98 questionnaires with affirmative answers were retained for further 

analysis.  



 

 

 

 

157 

Those participants who reported engaging in smartphone activities were asked to 

specify those activities in which they engaged. Among the listed off-task activities, 

sending/replying to instant messages was the most frequently cited activity, accounting 

for 70 (71.4%) out of the 98 sampled instances, followed by social networking (31.6%, 

n=31) and watching videos (12.2%, n=12). In addition, a series of smartphone activities, 

including reading novels, listening to music, and online shopping, only accounted for 

less than 10%. Among the listed off-task smartphone activities, sending/replying to 

traditional SMS was the least performed activity (n=1). 

The only off-task yet learning-related activity that the participants often engaged 

in was working on their assignments for their other classes. However, this option was 

only mentioned 10 times (10.2%).  

As for the course-related smartphone activities, recording lectures was the most 

common activity (27.6%, 27), followed by taking notes (18.4%, n=18), and searching 

for course-related materials (14.3%, n=14).  

7.5.4.3 Modes of in-class smartphone multitasking            

The students also reported their in-class smartphone usage modes over the past 

20 minutes during the assessment periods. In general, the ESM results showed different 

trends for the qualitative and quantitative findings. Specifically, among the 98 sampled 

instances, concurrent multitasking was the most frequent mode, which appeared 48 

times in the collected ESM data. The participants also reported sequential multitasking 

(14.6%, n=21) and engaged in both concurrent and sequential multitasking (12.2%, 

n=10). Mode of immersion in smartphone activities was also acknowledged in 6.9% 

(n=10) of the sampled instances. 

7.5.4.4 Frequency of in-class smartphone multitasking 

The ESM also aimed to explore the frequency of smartphone multitasking during 

lectures. Most responses to the mini questionnaires (68.4%, n=67) showed that the 

participants engaged in smartphone activities more than once within the past 20 minutes 

of their class time. Engaging in these activities more than three times was reported in 
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26 (26.5%) sampled instances, whereas engaging twice was reported in 25 (25.5%) 

instances. In 31 instances, the participants mentioned that they had used their 

smartphone sonly once during the data collection periods, while 7 (7.1%) instances 

implied a persistent smartphone use behavior of the students.  

7.5.4.5 Duration of in-class smartphone multitasking 

To validate the duration of in-class smartphone activities, the single-choice 

question, “how long have you used your smartphone in the past 20 minutes,” was 

designed to capture the participants’ behavioral data.  Most of the participants used their 

smartphones continuously for a few minutes, and relatively few engaged in continuous 

smartphone immersion.  

Specifically, the ESM data reflected that the duration of the participants’ 

smartphone behavior varied greatly, ranging from a few seconds to dozens of minutes. 

In most cases, the participants claimed that their in-class smartphone behavior lasted 

about 1 to 10 minutes (77.5%, n=76). By contrast, in only 15 (15.3%) sampled instances, 

the participants reported that they spent a relatively longer time on their smartphones 

for 10 to 20 minutes. Moreover, even though they were only asked to recall their 

behaviors over the past 20 minutes, 7 records (7.1%) reflected that the participants 

could not accurately estimate their smartphone usage time because the time they spent 

on each smartphone behavior was not consistent.          

7.5.5 Discussion of ESM results 

The ESM results confirm several qualitative and quantitative findings. First, 

smartphone use is common in real-time class sessions. Second, the smartphone 

activities that the participants were most engaged in include sending/replying to instant 

messages, recording lectures, and completing their assignments for other subjects. 

Third, the frequency and duration of the participants’ in-class smartphone multitasking 

varied greatly.   

 Additionally, given that ESM has the advantage of capturing individuals’ 

behaviors in a certain moment, its results also provide a necessary supplement to the 
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understanding of students’ multitasking behaviors. The ESM data showed that most of 

the participants used their smartphones in real-time classroom contexts and that their 

smartphone behavior occurred more frequently in optional courses than in compulsory 

ones. Regarding smartphone use frequency, the great majority of the participants 

engaged in smartphone activities more than once during their class sessions, and the 

duration for each smartphone use session lasted for up to 20 minutes. Moreover, the 

participants were more inclined to engage in off-task activities during class by using 

their smartphones. Compared with other multitasking modes, the concurrent 

multitasking mode was chosen the most by the participants in classroom environments.   

7.6 Chapter summary 

This chapter presented the findings of the quantitative phase. Specifically, the 

students’ in-class smartphone multitasking behavior was validated by analyzing the 

collected questionnaire data. The propositions of each research model were then tested 

using SmartPLS 3.0. ESM was applied to triangulate the behavioral data. The following 

chapter integrates and discusses the findings of each phase of this study to provide 

further insights into undergraduate students’ in-class smartphone multitasking behavior. 
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Chapter 8 Data Mixing and Discussion 

8.1 Research purposes, procedures, and questions  

This study investigated Chinese undergraduates’ in-class smartphone 

multitasking behavior. As previously reported, the study is guided by the following 

main questions: 

RQ1: How do Chinese undergraduate students multitask with their smartphones 

during their real-time classroom context?  

RQ2: What are the predictors of Chinese undergraduate students’ in-class 

smartphone multitasking behavior? 

The first phase of this study is a qualitative exploration of in-class smartphone 

multitasking based on interview data. Findings generated from the qualitative study 

informed the interim phase, which focused on identifying the critical variables and 

developing the research models and survey instrument. The third phase of this study 

involves the collection of quantitative data from a large population of Chinese 

undergraduate students to validate the findings from the qualitative phase.  

This chapter discusses the integrated findings regarding in-class smartphone 

multitasking in light of the research questions. First, this chapter integrates the findings 

regarding students’ in-class smartphone multitasking behaviors based on the qualitative, 

quantitative, and ESM results to answer the first research question. Second, this chapter 

discusses the paths identified from qualitative and quantitative data with an aim to 

reveal the driving force behind students’ in-class smartphone multitasking and to 

answer the second research question. Third, this chapter interprets the research models 

for the predictors of in-class smartphone multitasking from the theoretical perspective 

to ensure their adaptability. Fourth, the established research models were compared to 

identify their similarities and differences, which would deepen the present 

understanding of the predictors of the different stages and types of smartphone 

multitasking. 
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After briefly describing the data mixing procedure used in the mixed methods 

analysis, this chapter aggregates the data to answer the research questions.  

8.2 Data mixing procedure 

In a mixed methods study, researchers should consider mixing two types of 

datasets. According to Creswell and Plano Clark (2007), “A rigorous and strong mixed 

methods design addresses the decision of how to mix the data, in addition to timing and 

weighting” (p. 83). They argued that in exploratory designs, qualitative data are usually 

mixed by connecting them to a quantitative design.  

In this study, data mixing was achieved by connecting the data at the interim stage 

and combining the research findings from different datasets (i.e., interview, survey, 

ESM) at the mixed-finding stage. As discussed in Chapter 6, the core variables and their 

potential relationships informed the construction of the research models. A 

measurement tool was also designed to represent information corresponding to the 

qualitative codes and themes. The identified variables and the research questions 

corresponding to the qualitative results were tabulated to guide the interpretation of the 

mixed results.  

To integrate the qualitative and quantitative data discussion, each theme/variable 

was mapped (1) to the research question being addressed, (2) to the quantitative/ESM 

results being validated, (3) to the direct and indirect paths of the constructed conceptual 

models, and (4) to the best fit of previous studies or the reasons for the inconsistent 

results. The integrated results are presented below. 

8.3 Research question 1: How do Chinese undergraduate students multitask with 

their smartphones in real-time classroom context? 

The findings from the qualitative and quantitative data jointly confirmed that 

smartphones are widely considered a necessity by Chinese undergraduates and that 

smartphone multitasking has become ubiquitous during real-time class sessions. 

Therefore, one contribution of this study is to examine Chinese undergraduates’ in-class 
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smartphone multitasking behavior in various ways (i.e., interviews, survey, and ESM), 

thereby enabling a more holistic understanding of this widespread phenomenon. 

8.3.1 Modes of in-class smartphone multitasking 

By exploring in-class smartphone multitasking behavior, the investigation on in-

class smartphone multitasking behavior identified several modes of smartphone 

multitasking on the part of undergraduate students in real-time lectures.  

During the interviews, the participants mentioned three multitasking modes, 

namely, frequent switching, concurrent smartphone multitasking, and immersive 

smartphone multitasking. Frequent switching had two forms. First, students frequently 

switched back and forth between the lectures and their smartphone-related secondary 

tasks, and each switch implied a distraction for one task and a resumption of the other. 

This switching behavior was often activated by external triggers, such as smartphone 

alerts, lighting up of smartphone screens, or teachers’ reminders. This is what Johannes 

and his colleagues (2019) proposed “smartphone vigilance”- a continuous alertness on 

smartphones. The majority students habitually located their smartphones on top of their 

desks with facing up or down so that they can keep such vigilance when having lectures. 

Therefore, students became more sensitive to their smartphones and could detect the 

dynamic of their smartphone screens such as pop-up notification, lighting up of screens 

and system updating easily. In addition to the smartphone vigilance, the study also 

denotes a “classroom vigilance”. Since real-time classroom is a formal and serious 

environment, students have to keep alertness all the time to the ongoing class and be 

prepared to respond to any situations that require attention such as teachers’ reminders 

and questions. All of these reasons might drive students to frequent switching back and 

forth among tasks.  

For the second form of frequent switching, students would only switch back to 

their lectures after they completed their primary or secondary task. This type of 

switching had a relatively lower frequency than the former. Overall, this smartphone 

multitasking mode involves frequent switching between tasks. One explanation for the 

occurrence of such smartphone multitasking might be that teachers normally set 
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different learning tasks and learners may consider they will not miss too much useful 

information if they switch to other activity/activities after completion of the assigned 

learning task (Deng et al.,2021). On the other hand, smartphone has a lasting appeal to 

young students since their phone dependency has long been formed in their daily lives. 

Even though in real-time classroom environment, students are unable to extricate 

themselves once they are caught up in smartphone activities until the task ends. 

For concurrent smartphone multitasking, each time students switched to their 

secondary task, their attention would be divided between their primary and secondary 

tasks, hence driving them to drift back and forth between their ongoing class and their 

smartphone activity. The participants used “I kept an eye on my teacher while using my 

smartphone” or “paid attention by my ear” to describe this multitasking mode. In line 

with previous studies, this smartphone multitasking mode is similar as the state of 

“divided attention” that students’ cognition is divided in order to process more than one 

cognitive activity at the same time (Castro, Strayer, Matzke, & Heathcote, 2019). 

“Divided attention” can be seen as a strategy which distributes cognitive resources to 

achieve concurrent goal. 

In immersive smartphone multitasking, the students immersed themselves in their 

smartphone-related secondary tasks for a relatively prolonged period compared with 

the two other modes. This mode of multitasking often involved watching videos or 

playing games and took place during optional courses. This finding corresponds to the 

“flow “notion proposed by Liang (2019): the way that smartphones draw users into 

preoccupation with smartphone activities.  

On the basis of the qualitative data, a multiple-choice question was designed to 

validate the identified smartphone multitasking modes. Given that the participants 

might have difficulty in distinguishing the frequent switching and concurrent 

multitasking modes, these two modes were combined into sequential multitasking. 

Therefore, three possible answers to the multiple-choice question were provided, that 

is, sequential multitasking, immersing into smartphone activities, and others (please 

specify). The participants were asked to select their most preferred smartphone 

multitasking mode according to their experience. The quantitative data revealed that 
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sequential multitasking is the most common mode of multitasking, which is consistent 

with the findings from the quantitative data.  

A similar multiple-choice question was included in the ESM data collection. 

However, most participants selected concurrent multitasking than sequential 

multitasking, which contrasted the qualitative and quantitative findings. Such 

inconsistency might result from the different approaches in gathering data and 

participants’ inaccurate interpretation of various multitasking modes. During the 

interviews and questionnaire surveys, the participants could not determine the different 

multitasking modes because they could not spot the subtle differences among these 

modes. The ESM participants gained a deeper understanding of the topic and a better 

sense of determining their behavior as the research progressed. During the ESM data 

collection, the participants reported their multitasking behaviors based on their current 

state, which could contribute to a more accurate representation of their behaviors.  

8.3.2 Types of activities involved in in-class smartphone multitasking 

The interview data revealed three types of smartphone activities that the 

participants engaged in during their class sessions, namely, off-task smartphone activity, 

on-task smartphone activity, and off-task yet learning-related activity. Specifically, off-

task smartphone activities include sending/replying to instant messages, social 

networking, playing smartphone games, checking photos, online shopping, and 

watching news and videos. Meanwhile, on-task smartphone activities include taking 

photos of PowerPoint slides, recording lectures, searching for course materials, and 

taking notes. Off-task yet learning-related activities include completing assignments for 

other classes and reviewing or searching the contents of other courses. The participants 

also considered off-task smartphone activity as the primary smartphone task type 

involved in their in-class smartphone multitasking sessions, and its frequency was much 

higher than that of the two other smartphone activity types. They also rated the 

frequency of smartphone activities within each type, and results showed that 

sending/replying to instant messages, recording lectures, and completing assignments 

for other classes were among the most frequent smartphone activities for each 

smartphone activity type.  
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On the basis of the qualitative results, a multiple-choice question with 13 options 

was designed in the questionnaire to measure the smartphone multitasking activities in 

which the participants were most engaged. The quantitative data confirmed the 

qualitative data by showing that instant messaging, social networking, recording 

lectures, and completing assignments for other classes were the most popular 

smartphone-related secondary tasks for each category.  

Similar multiple-choice questions were adopted in collecting ESM data, which 

also identified sending instant messages and visiting social networks as the leading off-

task multitasking activities. Recording lectures also emerged as the most frequently 

engaged activity in the category of on-task smartphone activities. Consistent with the 

previous findings, the ESM data showed that the participants engaged in off-task yet 

learning-related multitasking activities the least during their class time. 

These results are consistent with those of previous studies on young people’s 

engagement with technology. Turkle (2011) argued that youths are living in a culture of 

distractions, and technology has become a phantom limb for them. In this study, most 

participants mentioned that they never performed other activities during their class 

sessions as frequently as sending instant messages and accessing social networks, 

thereby implying that online social or communication activities may act as the main 

distraction source for Chinese undergraduates. This outcome is in line with that of 

Burak (2012), who found that texting and using social networking sites were the 

highest-ranked smartphone activities for university students.  

Interestingly, for on-task smartphone activities, although recording lectures was 

valued most by the participants, the proportion of participants who selected this activity 

was similar to that of participants who selected the other activities. This outcome 

conforms to the findings of Wood and Zivcakova (2015). However, unlike this study, 

they only summarized and proposed popular technology-based on-task activities 

through observations without empirical evidence. 

Furthermore, the participants were also involved in off-task yet learning-related 

activities, which resonates with the findings of Deng et al. (2021). Although rare 
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compared with the two other types of secondary tasks, this type of smartphone activity 

enriches the present understanding of the nature of in-class smartphone behaviors and 

reflects the diversity in the in-class smartphone behavior of Chinese undergraduate 

students.   

8.3.3 Frequency of in-class smartphone multitasking  

Regarding the frequency of in-class smartphone multitasking behavior, the 

participants tended to use vague words, such as “frequently,” “for a while,” or 

“incalculable,” at the very beginning, which suggest that these participants had 

difficulties in recalling their experiences. Therefore, the qualitative findings only 

revealed three general themes in relation to the frequency of in-class smartphone 

multitasking. First, the participants were less likely to keep their focus on their lectures 

for a long time, and they multitasked in almost every class. Second, the frequency of 

smartphone multitasking varied in line with their different classes. Third, the frequency 

of unconscious smartphone multitasking was difficult to measure.  

A multiple-choice question with four exclusive options was asked in the 

questionnaire to collect more definite answers concerning this issue. However, most of 

the participants admitted that they had engaged in smartphone multitasking during their 

lessons but could not easily pinpoint its frequency. Many participants stated that the 

frequency of their in-class smartphone multitasking was not fixed. Therefore, ESM was 

performed to collect highly contextualized data regarding students’ multitasking in their 

different classes. ESM results confirmed that the participants’ smartphone multitasking 

frequency greatly varied. In most of the sampled instances, the participants reported 

that they engaged in smartphone activities more than once within 20 minutes. In other 

words, the results of the three research methods were consistent even though both the 

interview and survey techniques had limited capacity to provide a clear picture of 

students’ multitasking.  

Integrating these three datasets revealed a high degree of in-class smartphone 

multitasking, which agreed with the findings of other multitasking research 

(Calderwood et al., 2014; Kraushaar & Novak, 2010; Burak, 2012). For example, in 
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their experimental study, Calderwood et al. calculated the frequency of media 

multitasking in homework sessions by using multiple methods. They found that 

students were distracted up to 35 times on average over 3 hours of study.  

8.3.4 Duration of in-class smartphone multitasking  

Similar to the frequency of in-class smartphone multitasking, the duration of 

multitasking was another hard-to-capture aspect in the multitasking field (Calderwood 

et al., 2014). In this study, the semi-structured interviews and online survey included 

questions asking for the time spent on smartphone activities while having lectures. The 

duration of a single multitasking session and the cumulative smartphone multitasking 

duration within a 45-minute class time were both taken into account. 

During the interviews, the questions concerning the duration of smartphone 

multitasking often led to confusion and long pauses before responding. The participants 

eventually specified a range (1 minute to less than 10 minutes) for each distraction. 

Similarly, the cumulative multitasking time within a 45-minute class session varied 

considerably from a few seconds to dozens of minutes. The participants also mentioned 

that the length of their in-class smartphone multitasking varied across different 

circumstances. 

In the online survey, a 0–45 slider was designed for the participants to specify the 

exact length of their different types of multitasking (i.e., off-task/on-task/off-task yet 

learning-related smartphone multitasking). The questionnaire design was based on the 

qualitative finding that the duration of smartphone multitasking may vary across 

different circumstances. Results show that the participants multitasked with their 

smartphones for less than 10 minutes in each type of smartphone multitasking. 

Surprisingly, the accumulative time of in-class smartphone multitasking was similar to 

the duration of each smartphone multitasking session. Specifically, the participants 

spent less than 10 minutes on both off-task and off-task yet learning-related 

multitasking types within a 45-minute class. Meanwhile, the duration of on-task 

smartphone multitasking showed a different pattern, with the largest percentage of 

participants saying that they spent 10 to 20 minutes on multitasking in each lecture. 
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Given the inconsistency between the qualitative and quantitative research results, 

the ESM finding was applied to add insights into this issue. The ESM data revealed that 

although the length of smartphone multitasking was diversified, in most cases, the 

participants only spent a few minutes on smartphone multitasking within a 20-minute 

class. This finding partially supported the qualitative and quantitative findings. 

The pooled results disclosed that even though smartphones distracted them from 

their classes, students were less likely to immerse in any smartphone activity for a long 

period during their class time. This outcome partially contradicted the results of 

previous studies on the same issue. Calderwood et al (2004) claimed that within 45 

minutes, students would spend 25 minutes on average tinkering with their electronic 

devices and would only spend 6 seconds for each multitasking event. Kraushaar and 

Novak (2014) added that students spend around half of their class time engaged in 

media multitasking. Given that this study mainly adopted subjective assessment tools, 

the above inconsistent results may be ascribed to methodology bias. Typically, issues 

such as frequency and duration are both difficult to capture and extremely changeable 

(Calderwood et al., 2014; May & Elder, 2018). Therefore, researchers cannot easily 

draw a definite conclusion by simply depending on homogeneous and subjective 

measurement forms (e.g., surveys and interviews). Nonetheless, this study greatly 

contributes to uncovering a general pattern of Chinese undergraduates’ in-class 

smartphone multitasking by identifying four aspects of in-class smartphone 

multitasking in response to “how” Chinese undergraduates multitask in their classes. 

8.3.5 The definition of in-class smartphone multitasking 

 Another revealing contribution made by the current study lies in proposing a 

new definition of in-class smartphone multitasking. Based on the “multitasking cycle” 

and the features of multitasking revealed by previous studies, “in-class smartphone 

multitasking” was conceptualized as “a dynamic cycle involving interruption and 

resumption stages in which the attention of learners switches back and forth between 

their ongoing class and their smartphone-related activities.”, and on-task and off-task 

smartphone multitasking were thus defined as “……switches back and forth between 

ongoing class and smartphone-based course-related activities” and “……switches back 



 

 

 

 

169 

and forth between ongoing class and smartphone-based course-unrelated activities” 

respectively. 

However, one surprising finding is the discrepancies among the results obtained 

from three different research methods (i.e., interview, questionnaire, ESM). This may 

imply that smartphone multitasking under real-time classroom context can be seen as 

either a generic or situation-specific concept. Specifically, the “generic” assumes 

students' smartphone multitasking behavior has a general pattern, in other word, 

students would always perform similar smartphone multitasking behaviors out of 

similar reasons no matter which class they are attending. Connecting this with the 

existing multitasking literature, researchers who hold this opinion often collected cross-

sectional data or participants' self-reflection data to investigate this issue (e.g., Chen, 

Wang, Tao, Jiang, & Li, 2021; Hikmat & Mulyono, 2018; Deng, Liu, Ku, & Lin, 2021).  

However, the “situation-specific” considered students' in-class smartphone 

multitasking as an environmental-based concept. It may vary greatly according to 

different courses. Therefore, in-class smartphone multitasking behavior need to be 

examined under different scenarios (e.g., compulsory and optional course, course with 

interest and without interest, and courses with different difficulty levels). Unfortunately, 

the current conceptualization of in-class smartphone multitasking is closer to a generic 

concept and failed to imply the possible variances that research scenarios could bring 

about. 

Our investigation on in-class smartphone multitasking behavior also shows that 

undergraduate students’ smartphone multitasking behavior could be performed 

consciously or unconsciously. Some students mentioned they drifted back and forth 

among tasks with explicit intention, whereas others may just out of habit.  In line with 

prior relevant studies (Chen et al., 2019), human behaviors are guided by two distinct 

and complementary brain system. One captures the unconscious/automatic process 

reflecting human’s intuition, while the other system centers on the conscious process 

that occurs with explicit motivation. This is what researcher called “dual-process”, and 

these two processes jointly determine individuals’ behaviors (Evans, 2008; Hodgkinson 

& Clarke, 2007; Strack & Deutsch, 2004). Even so, our conceptualization of in-class 

https://www.emerald.com/insight/content/doi/10.1108/INTR-11-2018-0489/full/html?casa_token=VwvqyXDi_D8AAAAA:U_3S-1Lnhgscwunco4o9Rg3U9E58DHfHLPF2Vv0AmZIdNEA4fiitXSZUZqiJ6vvRg-lIC-XXmtGFwbCzRn91xPLq5clRr57zBGSrWXPifNi1k84uGHCk#ref019
https://www.emerald.com/insight/content/doi/10.1108/INTR-11-2018-0489/full/html?casa_token=VwvqyXDi_D8AAAAA:U_3S-1Lnhgscwunco4o9Rg3U9E58DHfHLPF2Vv0AmZIdNEA4fiitXSZUZqiJ6vvRg-lIC-XXmtGFwbCzRn91xPLq5clRr57zBGSrWXPifNi1k84uGHCk#ref026
https://www.emerald.com/insight/content/doi/10.1108/INTR-11-2018-0489/full/html?casa_token=VwvqyXDi_D8AAAAA:U_3S-1Lnhgscwunco4o9Rg3U9E58DHfHLPF2Vv0AmZIdNEA4fiitXSZUZqiJ6vvRg-lIC-XXmtGFwbCzRn91xPLq5clRr57zBGSrWXPifNi1k84uGHCk#ref026
https://www.emerald.com/insight/content/doi/10.1108/INTR-11-2018-0489/full/html?casa_token=VwvqyXDi_D8AAAAA:U_3S-1Lnhgscwunco4o9Rg3U9E58DHfHLPF2Vv0AmZIdNEA4fiitXSZUZqiJ6vvRg-lIC-XXmtGFwbCzRn91xPLq5clRr57zBGSrWXPifNi1k84uGHCk#ref063
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smartphone multitasking failed to clearly indicate these two processes, thus in-class 

smartphone multitasking is likely to be mistreated as a “planned behavior”.  

Apart from this, three smartphone multitasking modes that students usually 

performed during real-time instructional sessions were also identified in the current 

study. All the identified modes are based on task-switching conduct but with the 

different switching frequency (from frequent to infrequent). Hence on the basis of these 

research findings, the definition of in-class smartphone multitasking can be refined into 

a dynamic cycle involving interruption and resumption stages in which the attention of 

learners consciously or unconsciously switches back and forth between their ongoing 

class and their smartphone-related activities. 

8.4 RQ2: What are the predictors of Chinese undergraduate students’ in-class 

smartphone multitasking behavior? 

The second research question aims to determine “why” in-class smartphone 

multitasking behaviors happen. This question was further subdivided into four sub-

questions following the definition and classification of smartphone multitasking. The 

data integration was conducted based on these sub-questions. 

8.4.1 SQ1: Predictors of the interruption stage of off-task smartphone 

multitasking  

The interruption stage of off-task smartphone multitasking denotes switching 

from the ongoing class to off-task smartphone activities. This sub-question aims to 

determine the antecedents of switching from the ongoing lecture to an off-task 

smartphone activity or using smartphone for non-academic purposes while having 

classes. Model 1A (see Figure 6.1) was constructed based on the qualitative findings, it 

includes seven propositions and demonstrates how the reinforcement mechanisms (i.e., 

pleasure and boredom) are activated to drive students’ off-task smartphone multitasking 

(interruption stage). After validation, six out of seven propositions were confirmed, 

implying three indirect paths and one direct path in model 1A were proven to be valid. 

The results integrated by each path are presented below: 
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Hedonic value (HV) → Pleasure (PLE) → Off-task smartphone interruption 

The majority of the participants mentioned that their switching behavior from 

their classes to their smartphone activities had something to do with the entertainment 

value of their smartphones. Given that they derive benefit from the hedonic-based 

smartphone activities, they believed that their smartphones could bring them pleasant 

experiences. When asked to elaborate on what they meant by “pleasant,” they 

mentioned that such “pleasant” experience stemmed from (1) the chance to escape from 

their ongoing learning activity and (2) the opportunity to seek recreational activities. 

Such perception prompted them to switch from their ongoing classes to their off-task 

smartphone activities. Therefore, “pleasant” was coded as the theme representing 

feelings of fun, joy, and satisfaction that students believed they could obtain from their 

smartphones. 

The themes were transformed into the variables HV and PLE in the interim phase. 

Given that PLE was activated by the HV of smartphones, the indirect path of “hedonic 

value (HV) → pleasure (PLE) → off-task smartphone interruption” was established, 

where PLE may play a transmission role. In the quantitative phase, this path was 

verified by using questionnaire data. The SEM analysis results supported the relevant 

propositions (i.e., proposition 1a: HV to PLE, and proposition 5a: PLE to interruption 

1A) and demonstrated that HV activated PLE, thereby triggering a switch from ongoing 

classes to off-task smartphone activities.   

This integrated result is consistent with the findings of many studies on 

technology adoption behavior. Previous studies on user behaviors revealed that HV is 

essential in determining users’ behavior or product adoption (Babin, Darden, & Griffin, 

1994; Van der Heijden, 2004). Individuals could be motivated by the HV that helps 

them achieve pleasure and self-fulfillment. Therefore, HV has long been considered a 

function of users’ fun experiences when demonstrating a certain behavior (Van der 

Heijden, 2004). In real life, individuals tend to reproduce similar behaviors or reuse 

specific products in pursuit of the pleasure they once had.  
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This study also confirmed the relationship among UV, PLE, and adoption 

behavior in the educational context. Chinese undergraduates are highly motivated to 

switch to their off-task smartphone activities in order to gain enjoyable experiences and 

feelings from the entertainment affordances of their smartphones.  

Task-ability discrepancy (TAD)/Low course value (LCV) → Boredom (BD) → Off-

task smartphone interruption 

In the qualitative phase, a theme regarding passive, unpleasant emotional feelings 

were identified after the participants talked about their courses and class learning 

experiences. Some participants vaguely described this feeling as a “negative emotion,” 

whereas others used other terms, such as “bored,” “boredom,” or “boring”. They 

claimed that this feeling might initiate their “switch to smartphones” during 

instructional sessions. In the interim phase, this theme was transformed into BD. 

The interviews revealed two main sources of such sentiment. First, the students’ 

learning capacities do not match the task difficulty. Such situation was expected given 

that both cognitive ability and task cannot easily reach equilibrium. Taking difficult 

courses that are far beyond one’s cognitive abilities may result in boredom. Second, the 

course content was repetitive and meaningless, and the instructors were unattractive. 

These statements connected BD to two other variables, namely, TAD and LCV (i.e., 

proposition 2a and 3a). Meanwhile, two indirect paths of “Task-ability discrepancy → 

Boredom → Off-task smartphone interruption” and “Low course value → Boredom→ 

Off-task smartphone interruption” were identified. 

TAD is a second-order construct, whereas LCV is jointly measured by two first-

order constructs, namely, lack of appeal and lack of practical value. After collecting and 

analyzing the quantitative data, TAD and LCV both positively influenced the 

participants’ BD (i.e., proposition 2a and 3a), which then activated their switching off 

behavior (off-task) (i.e., proposition 6a). These results highlight the consistency 

between the qualitative and quantitative findings.   

These results were also in line with those of prior studies on boredom and 

unproductive behaviors (Weinerman & Kenner,2016; Daschmann, Goetz, & Stupnisky, 
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2011). BD perception, as a reflection of a psychological state, may be driven by 

contextualized reasons. The balance between task challenge and individuals’ ability 

level can determine one’s mental state (Guo, Xiao, Van Toorn, Lai, & Seo, 2016). 

Specifically, if a task offers moderate challenges that are commensurate with students’ 

abilities, then these students tend to immerse themselves in this task. Otherwise, they 

may experience a series of negative emotions, such as anxiety or boredom.  

The relationship among LCV and BD can be explained by the gap between the 

ideal and reality. The ultimate goal of instructors is to maximize the learning experience 

of their students (Will, Bischof, & Kingstone, 2020). However, in reality, the courses 

and course instructors hardly meet the expectations of students, thereby leading to a 

series of unpleasant emotions or problematic in-class behaviors (Bolkan & Griffin, 

2017; Mann & Robinson, 2009). The course content and instructors have a considerable 

influence on students’ emotions (Bolkan & Griffin, 2017; Mugon, Struk, & Danckert, 

2018). In the context of this research, the low value of a course and low appeal of 

instructors are associated with low stimulation, significance, and variety, which in turn 

lead to the BP of students.  

The impact of BD on distractions is self-evident in many fields (Jalil & Sabir, 

2019; Bolkan & Griffin, 2017; David, Kim, Brickman, Ran, & Curtis, 2015). As a 

negative and deactivating emotion, BD promotes the desire of individuals to escape an 

unstimulating situation (i.e., unsatisfactory course) (Pekrun et al., 2010). Students may 

resort to behavioral avoidance strategies to distance themselves from their source of 

boredom in class contexts (Blalock & Joiner, 2000), thereby explaining why the 

participants have a strong desire to give up their lectures, which would trigger their BP 

and switch to course-irrelevant smartphone activities.  

Instrumentality (INS) → Smartphone dependency (PD) → Off-task smartphone 

interruption 

The participants described smartphones as “easy to operate,” “resourceful,” and 

“pocket sized” and further asserted that these beneficial traits made smartphones “an 

inseparable part of their lives.” These remarks not only indicated the instrumental 
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properties of smartphones but also revealed the participants’ sense of attachment to 

these devices. These participants also considered smartphone dependency as a critical 

factor that determines their task switching behavior (i.e., proposition 7a). Consequently, 

the proposition that “INS is correlated with PD” was put forward (i.e., proposition 4a).  

However, after collecting and analyzing the questionnaire data, such linkage (i.e., 

proposition 4a) was rejected because INS had no effects on DEP. The divergence in the 

qualitative and quantitative data may be ascribed to methodology bias. Smartphones 

have evolved into integrated media devices that can be used for diverse purposes, such 

as maintaining relationships, storing data, and searching for information (Sutisna et al., 

2020). Meanwhile, individuals’ demands for and use of smartphone functions differ 

dramatically. In other words, the mechanism of DEP varies greatly from one person to 

another, thereby explaining why the participants provided a wide variety of perspectives. 

However, only the most prominent viewpoints were selected for further verification in 

the quantitative stage. Therefore, the instrumental property of smartphones may not be 

the most influential factor for smartphone attachment. In addition, the quantitative 

results indicate that even though such indirect path was insignificant, DEP was proven 

to be one of the predictors of students’ switching from their classes to their off-task 

smartphone activities (i.e., proposition 7a).  

8.4.2 SQ2: Predictors of the resumption stage of off-task smartphone multitasking 

The second sub-question aims to determine why students switch back from their 

non-academic smartphone use to their ongoing lectures. Thus far, no study has 

examined this issue. Model 1B was developed based on the qualitative findings to 

answer this sub-question. The model included six propositions and further validated the 

quantitative data. Five out of six propositions in the model were proven significant. The 

integrated findings are summarized as follows: 

Perceived course value (PCV) → Off-task switching back intention  

Most participants mentioned that they would suddenly realize the importance of 

their lectures in the middle of their off-task smartphone use, which would motivate 

them to switch back. The data transformation and relationship exploration identified a 



 

 

 

 

175 

new path from PCV to SI (i.e., proposition 2b). Unlike actual behavior, intention was 

considered by the participants as a tendency and willingness to perform a particular 

behavior. This variable was extracted and used in this study given its consistency with 

the participants’ descriptions. After analyzing the survey data, this proposition was 

proven significant, thereby indicating that one’s desire to switch can be activated by 

course value. 

Studies from various fields have made similar conclusions regarding the 

relationships among PCV and SI (Hsu & Lin, 2018; Lin & Lu, 2015; Kim, Kim, & 

Wachter, 2013). For example, Hsu and Lin (2018) argued that perceived internet service 

value affects users’ adoption intention. Zhang et al. (2007) suggested that customers 

may switch from one product to another if they perceive or recognize the value of the 

new product. These studies support the contention that utility enhances SI. Meanwhile, 

PCV is essentially an overall judgment that is determined by the differences between 

costs and benefits (Yu et al., 2014). Therefore, individuals are prone to develop 

satisfaction and positive emotions when they perceive a product as valuable (Gan & 

Wang, 2017). The participants focused not only on the course content but also on its 

values. When they recognized the importance and value of their ongoing lecture, they 

tended to feel satisfied with their class and thus intend to switch back to their ongoing 

lecture.  

Vigilance (VIGI) → Off-task switching back intention   

The participants described the second theme as being watchful and alert to their 

ongoing class. In their own words, VIGI refers to the state of “always keeping an eye 

on teachers” or “being alert about the classroom environment.” The participants were 

always in an alert state during their off-task smartphone use, which allowed them to 

turn their attention quickly back to the class in case of an emergency. These descriptions 

established a connection between VIGI and SI (i.e., proposition 3b). The quantitative 

data revealed the significant effect of VIGI on SI, thereby highlighting the consistency 

between the qualitative and quantitative findings.  
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Traditionally, VIGI is defined as “the ability of organisms to maintain their focus 

of attention and to remain alert to stimuli over prolonged periods” in the monitoring 

work environment (Warm, Parasuraman, & Matthews, 2008, p. 433). In the current 

research setting, VIGI can be understood as a state of being attentive, alert, and watchful 

to teachers or classroom environments (Johannes, Veling, Verwijmeren, & Buijzen, 

2019; Seo, Kim, & David, 2015; Shaw et al., 2010). Students usually remain vigilant 

during their lessons to respond to anything they needed to attend to, such as sudden 

questions and reminders from their teachers. Therefore, these students were highly 

sensitive to those signals that trigger them to switch back to their ongoing class.  

Sense of guilt (GUILT)→ Off-task switching back intention 

The next theme concerns a negative emotional experience originating from 

students’ inappropriate in-class behaviors. Coincidentally, almost all participants 

viewed engaging in non-academic smartphone activities as inappropriate during classes, 

which would lead to negative emotions, such as self-blaming and “regret.” These 

perceptions then drove their SI. This theme was transformed into the GUILT variable. 

The quantitative data revealed that GUILT significantly influenced the SI of students 

(i.e., proposition 1b), thereby highlighting a consistency between the interview and 

questionnaire results.  

According to previous studies, guilt can be seen as an introjected regulation of 

behaviors for avoiding negative feelings (Koludrović & Ercegovac, 2015; Neto, 2015). 

In real-time class contexts, when students perceive smartphone use as inappropriate, 

then they tend to stop their problematic behaviors and switch back to their class to 

alleviate their GUILT. 

Educational cue (EC) → Off-task switching back intention 

The fourth theme was related to the instructors’ words and deeds. The participants 

mentioned that course instructors applied a series of techniques to draw their attention 

or hint at their problematic behaviors from time to time. The participants would think 

about “restraining themselves from smartphones” and “switching back to the lesson” 

after receiving these hints. In the interim phase, the forms of reminders given by 
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teachers were transformed into EC, a variable that represents the various cues delivered 

by teachers to draw their students’ attention to their class. A linear path from EC to SI 

was also proposed (i.e., proposition 4b). However, given the lack of appropriate 

measures for evaluating EC, three statements extracted from the interview data were 

used in the online questionnaire to measure this variable. The validity and reliability 

criteria of these self-developed items were considered satisfactory. After the data 

collection and analysis, the effect of EC on students’ switching back behavior was 

confirmed, thereby implying the consistency between the quantitative and qualitative 

results.  

Such integrated finding can be explained by the Chinese traditional belief of “zūn 

shī zhòng dào: respect teachers and value education” (Ye & Law, 2019). Chinese 

teachers are considered absolute authorities under the long-term influence of the 

traditional view. The teachers’ EC is powerful enough to drive the awareness of their 

students about their problematic behaviors and the potential losses from these behaviors. 

Visibility of peers’ behavior (VPB) → Off-task switching back intention  

The participants highlighted a possible effect of their peers’ behaviors, that is, 

they become prone to switch back to their classes whenever they notice that their 

classmates seated nearby are paying attention to the class. This theme was in line with 

the concept of VPB, which refers to the visually evident learning of peers during real-

time classes. However, this theme does not imply that students are directly influenced 

by their peers, which explains the main difference between VPB and PI. The survey 

data highlighted the incongruence of the qualitative and quantitative findings and 

indicated that the visibility of others’ learning behavior may not directly lead to students’ 

resumption behavior (i.e., proposition 5b). 

Such inconsistency might be attributed to the differences in the self-

consciousness of the participants and the variance in the employed research methods. 

In classroom contexts, although students could easily capture others’ behaviors, they 

are unable to track and ascertain the nature of these behaviors. Therefore, for those 

participants with a high level of self-consciousness, visual stimuli might not trigger a 
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behavioral change (i.e., switching back from smartphone activities to classes). However, 

those participants with low self-consciousness are highly susceptible to the behaviors 

they capture (Nie, Li, Dou, & Situ, 2014). Meanwhile, given that the qualitative data 

were obtained from a small sample, the results of the qualitative research may show 

certain deviations due to the homogeneity of the sample. For example, the participants 

may have a similarly low degree of self-consciousness.  

Off-task switching back intention → Actual switching back behavior 

Almost all participants indicated that they would develop a willingness or 

awareness of switching back before performing the actual switching back action. The 

quantitative data also confirmed a strong relationship between SI and actual switching 

back behavior (i.e., proposition 6b), which is in line with the views of several 

technology adoption theories, such as theory of reasonable action (Fishbein & Ajzen, 

1975), theory of planned behavior (TPB) (Ajzen, 1991), and technology acceptance 

model (Venkatesh & Davis, 1996). According to these theories, such intention is a 

complex decision-making process related to individuals’ behaviors, perceptions, and 

attitudes (Mirabi, Akbariyeh, & Tahmasebifard,2015). Taylor and Todd (1995) argued 

that a firmer attitude leads to a more robust intention to execute a behavior.  When 

offered enough actual control over a behavior, individuals are more likely to perform 

their intentions as the opportunity increases (Ajzen & Fishbein 1980). Therefore, 

intention is supposed to be the instant predecessor of behavior (Fishbein & Ajzen,1975). 

In the current research context, the influence of the predictors on students’ resumption 

intention might increase the influence of intention on their actual switching back 

behavior. 

8.4.3 SQ3: Predictors of the interruption stage of on-task smartphone multitasking  

In addition to the predictors of off-task smartphone multitasking, this study also 

intends to reveal why Chinese undergraduates switch from their ongoing lectures to 

their use of smartphones for tasks related to the ongoing class. On the basis of the 

qualitative results, Model 2A was constructed with seven propositions to respond to this 

sub-question. All propositions were supported in the quantitative phase, demonstrating 
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four indirect paths in model 2A were confirmed to be significant. The integrated 

findings are presented as follows:  

Utilitarian value (UV) → Usefulness (USE) → On-task smartphone interruption  

In line with the participants’ descriptions, the functional, instrumental, and 

practical values of smartphones were associated with students’ task switching behavior. 

The participants stated three benefits of smartphones, including enhancing their 

learning performance, deepening their understanding of the course knowledge, and 

improving their learning efficiency. This theme was further considered equivalent to 

UV, which indicates the practical value of smartphones that may trigger the task 

switching behavior of students. Among the UVs of smartphones as mentioned in the 

interviews, the perceptions of efficiency or satisfaction stood out. From these 

descriptions, a personal dimension theme was identified and transformed into USE.  

A connection was established between UV and USE. Specifically, USE was 

activated by the UV of smartphones and was likely to trigger the task switching 

behavior of students. Therefore, the indirect path “Utilitarian value (UV) → Usefulness 

(USE) → Interruption 2A” was established, wherein USE might play a transmission 

role. 

The above path was verified to be significant and positive. The SEM analysis 

results suggested that UV activated USE (i.e., proposition 1c), which in turn triggered 

the task switching behavior of students (i.e., proposition 5c), thereby supporting the 

relevant propositions and confirming the indirect path proposed in Model 2A. 

This result might be explained by the pre-use stage of expectation confirmation 

theory (Oliver, 1980), which posits that individuals form their initial expectations about 

a specific product or service prior to its purchase. This expectation is primarily based 

on previous experiences and knowledge of such a product/service (Zeithaml, 

Parasuraman, Berry, & Berry 1990). If individuals perceive the product/service as 

valuable (i.e., satisfactory), then they are prone to accept, purchase, or use this 

product/service. In the current research context, undergraduate students had enough 

experience in using smartphones and knew about their utilitarian value. These past 
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experiences made them believe in the usefulness of these devices. Therefore, they are 

highly motivated to switch to on-task smartphone activities given the utilitarian value 

of smartphones.  

Educational affordance (EA) → Usefulness (USE) → On-task smartphone interruption 

The participants mentioned several academic-related smartphone features, 

including but not limited to recording, searching, and note taking. These educational 

functions prompt them to switch from their ongoing lectures to their on-task 

smartphone activities to some extent. These functions were named EA in the interim 

phase. Moreover, the participants mentioned that these educational functions promote 

their task switching behavior due to the utility and efficiency provided by these features. 

Therefore, they believed that these smartphone features were helpful for their learning. 

These descriptions introduced a key factor, USE, which established a connection 

between EA and students’ task switching (on-task). 

The quantitative validation results proved the significance of these paths. 

Specifically, EA activated USE (i.e., proposition 2c), which in turn led to the students’ 

task switching (i.e., proposition 5c). These findings supported the relevant propositions, 

confirmed the indirect path proposed in Model 2A, highlighted the bright side of 

smartphones, and suggested that the more students perceived smartphones as valuable 

for learning, the more likely they would switch to on-task multitasking.  

This finding coincides with those of previous studies regarding the merit for 

smartphone functions, such as fulfilling users’ needs and providing better user 

experiences (Salehan & Negahban, 2013). Several studies also proposed that users’ 

adoption or re-adoption of a particular product/service was precisely due to their 

expectations and trust toward the utility and satisfaction of specific products/devices 

(Chen, Tao, & Zhou, 2019). In this study, the educational functions of smartphones 

were proven to bring usefulness and learning efficiency for university learners. 

Therefore, the students’ task switching behavior (on-task) might be ascribed to the high 

utility brought by the educational functions of smartphones.  
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Course difficulty (CD) → Academic stress (STRESS) → On-task smartphone 

interruption  

The participants mentioned that they would become more prone to switch to on-

task smartphone activities when attending challenging courses that are within their zone 

of proximal development (Fani & Ghaemi, 2011). When coming across such courses, 

students would face high pressure. To relieve such pressure, they might consider using 

their smartphones to assist their learning. On the basis of these arguments, the indirect 

path “course difficulty (CD) → academic stress (STRESS) → on-task smartphone 

interruption” was proposed in the interim phase.  

After collecting and analyzing the questionnaire data, the validation supported 

the positive impact of CD on STRESS (i.e., proposition 3c) and that of STRESS on 

students’ task switching behavior (i.e., proposition 6c), thereby highlighting the 

consistency between the quantitative and qualitative results.  

This finding is consistent with those of previous studies that have long held that 

the burden of study and the difficulty in understanding are significant drivers of 

academic stress (Bukhsh, Shahzad, & Nisa, 2011). Many studies suggested that learning 

stress may lead to students to become overanxious, depressed, or even give up their 

courses (Varghese, Norman, & Thavaraj, 2015). However, when academic pressure is 

at an appropriate level, that is, the course difficulty is still within the students’ abilities, 

the students’ motivation to conquer their learning obstacles can be activated (Wei, Hou, 

& Li, 2016). Therefore, students facing academic stress might be more likely to seek 

additional learning tools to keep up with their classes.  

Sense of identity (IDEN) → Peer influence (PI) → Interruption (on-task) 

The participants generally described the predictor in the social dimension as a 

similar belief that they share with their peers. During the interviews, they used “fully 

support,” “definitely agree with them,” and “basically the same” to express their 

agreement with their peers’ behaviors. Driven by this strong affection bonding, students 

tend to follow their peers’ academic-related smartphone behaviors. In the interim phase, 

the path “sense of identity (IDEN) → peer influence (PI) → on-task smartphone 
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interruption” was established (i.e., proposition 4c and 7c). After validation, the 

relationships among the three variables were confirmed, thereby highlighting the 

consistency between the qualitative and quantitative findings.  

This integrated finding is deemed reasonable given that previous studies have 

proposed that individuals are constantly exposed to the influence of other people, which 

increases their tendency to conform to the pressures from subjective and social norms 

(Cialdini & Goldstein, 2004). In other words, when individuals develop a stronger sense 

of identity to particular groups or individuals, they would become more susceptible to 

their influence. In the current research context, due to their identification with their 

classmates or peers, the students are willing to follow the suggestions or actions of their 

peers/classmates, especially when these behaviors are beneficial for their learning.    

8.4.4 SQ4: Predictor of the resumption stage of on-task smartphone multitasking  

This study also aimed to reveal why Chinese students switch back from their on-

task smartphone activities to their classes, which represents the resumption stage of on-

task smartphone multitasking. Similar to the resumption stage of off-task smartphone 

multitasking, no previous study has focused on this issue. On the basis of the qualitative 

findings, Model 2B with six propositions was constructed to explore this topic. Using 

the quantitative data, five out of six propositions in the model were validated. The 

integrated findings are presented as follows:  

Perceived cost (PC) → On-task switching back intention 

The first theme in this stage was associated with the students’ concerns about the 

high cost of engaging in on-task smartphone activities while having lectures. Even if 

their on-task smartphone activities are learning-related, students need to devote some 

time and attention to them, thereby posing a conflict with their ongoing class. The 

participants admitted that they were more afraid of missing their course content. 

Therefore, they would consider switching their attention back to their ongoing class. In 

the interim phase, this theme was further transformed into PC, which was linked to 

switching intention (i.e., proposition 1s). This relationship was validated using the 
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partial least squares approach, hence implying a consistency between the qualitative 

and quantitative findings. 

Previous studies from many fields have investigated and confirmed the 

relationship between PC and continuance intention (Agarwal, Wang, Xu, & Poon, 2007; 

Kim, Choi, & Han, 2009; Zhou, 2013). Specifically, they regarded PC as a barrier to 

the continued adoption of technologies (Gitau & Nzuki, 2014). Kim (2010) found that 

a perceived high price restricts Korean students’ intention to continue using mobile data 

services. In addition, Hong et al. (2008) and Kim, Choi, and Han (2009) revealed that 

PC negatively influences mobile service continuance intention. Agarwal et al. (2007) 

and Kumar and Reddy (2014) established a connection between PC and ICT service 

adoption. These studies jointly revealed that individuals tend to abandon an action due 

to the potentially high associated costs. Similarly, in the current research context, 

students’ intention to perform on-task smartphone activities might also be affected by 

the perceived high costs, such as missing the key points delivered by the instructor and 

receiving a low course grade. To avoid these costs, students should give up their 

ongoing course-related smartphone tasks and return to their lectures. 

Task completion (TC) → On-task switching back intention  

The second predictor refers to a situation in which a secondary task was ended or 

temporarily ended. The participants mentioned that they would consider switching back 

to their primary task when they feel that they had nothing else to search for using their 

smartphones. This theme was transformed into TC in the interim phase. Given the lack 

of appropriate measures for this variable, two statements from the interview data were 

designed to evaluate TC. Results of the data collection and analysis confirmed the effect 

of TC on on-task switching back intention (i.e., proposition 5d), hence indicating a 

congruence between the qualitative and quantitative results. 

This finding is in line with those of prior studies, which revealed that individuals 

tend to switch tasks after goals completion (Payne, Duggan, & Neth, 2007). Task 

completion can be seen as an objective reality that can confine individuals’ behavior. 
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Therefore, switching back to class is considered a natural transition when the secondary 

task is completed (Deng, 2020).  

Relative usefulness (RU) → On-task switching back intention  

The third theme concerns the perception of students arising from their 

comparison between the primary and secondary tasks. The participants mentioned that 

they inevitably and constantly evaluate the values of these two tasks, that is “to weigh 

the pros and cons.” The ultimate reason for individuals to choose a particular behavior 

lies in its perceived value. In many cases, the switching back intention of the 

participants was ascribed to the fact that their ongoing lecture had higher utility than 

expected. In the interim phase, this theme was transformed into RU, and a path between 

RU to switching back intention (on-task) was established (i.e., proposition 2d). This 

path was proven significant after validating with the quantitative data, thereby 

suggesting a consistency between the qualitative and quantitative findings.  

Previous scholars borrowed the concept of perceived usefulness to explain one’s 

intention to switch tasks (Hsieh, Hsieh, & Feng, 2011). Perceived usefulness is 

generally considered a construct of extrinsic motivation, and numerous studies suggest 

that such concept significantly and positively influences the adoption of a specific 

product/service (Lin & Lu, 2011). In the same vein, students might make trade-offs 

between their on-task smartphone activities and ongoing lectures. If they perceived that 

their ongoing class would grant them more utility than their smartphones, then they 

would be more likely to develop resumption intention (on-task). 

Leadership of instructors (LI) → On-task switching back intention  

The qualitative data revealed that the instructors’ instructions, teaching strategies, 

professional level, and personal charisma may shape students’ in-class behaviors to 

some extent and promote their willingness to “follow the instructor.” This theme was 

transformed into LI in the interim stage. The collected quantitative data confirmed that 

the path from LI to switching back intention (on-task) was significantly positive (i.e., 

proposition 4d).  
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Previous studies established a connection between teachers’ leadership and the 

attitudes, motivations, and engagement of students (Leithwood & Jantzi, 2000a; Öqvist 

& Malmström, 2016; Wentzel, 1997). Öqvist and Malmström (2016) argued that 

teachers’ leadership influences their students’ educational motivation and therefore 

motivate these students to learn and accomplish their schoolwork. Wentzel (1997) 

found that students who view their teachers as caring are willing to engage in their class. 

Conversely, when students lack a bond or have poor relations with their teachers, they 

tend to disengage themselves from their class (Murdock, 1999). Switching back to class 

can be seen as re-engagement in the ongoing class. When students perceive a positive 

response, support, and care from teachers during their class, then the positive teacher–

student bond and learning motivation can be enhanced, thereby prompting students to 

engage or reengage in their ongoing class.  

Fear of lagging behind (FOLB) → On-task switching back intention  

The participants mentioned that they often felt restless when engaging in on-task 

smartphone activities and were afraid that their peers would learn more from their 

classes. Due to their anxiety and concerns, they were compelled to switch back to their 

classes. This theme was transformed into FOLB, which represents one’s feeling of 

apprehension upon realizing that his/her peers may have an edge in learning and that 

s/he may fall behind due to his/her multitasking behavior. The path from FOLB to 

switching back intention was established (i.e., proposition 3d). However, the 

quantitative data revealed that FOLB had no direct impact on students’ switching back 

intention, thereby implying an incongruence between the qualitative and quantitative 

findings. 

Such incongruence might be ascribed to the fact that in-class smartphone 

multitasking involves switching between academic-related smartphone tasks and real-

time lectures. Given that these two tasks have the same nature and serve the same 

purposes, students cannot easily judge which of these tasks would be most helpful to 

them. Furthermore, FOLB is an instant sensation that may be influenced by numerous 

factors, such as individual differences, basic psychological needs, and moods. 

Therefore, this sensory factor cannot be easily captured and measured by merely relying 



 

 

 

 

186 

on subjective data. The interview and questionnaire data were therefore unable to 

accurately reflect the participants’ momentary feelings.  

Off-task switching back intention → Actual switching back behavior 

Similar to the resumption stage of off-task smartphone multitasking, the 

qualitative data revealed that both intrinsic and extrinsic cues (i.e., FOLB and PC) 

would induce students’ willingness or motivation to switch back, which in turn could 

activate their actual switching back. Therefore, the path from switching back intention 

to actual switching back behavior (i.e., proposition 6d) was added to Model 2B and 

quantitatively validated. This path implied that a higher switching intention 

corresponded to a greater likelihood to switch back. 

This section presented the data mixing results and described the integrated 

findings regarding students’ in-class smartphone multitasking behavior and the 

predictors of both on- and off-task smartphone multitasking to answer the research 

questions. This section also examined and discussed each major finding from a 

microscopic perspective. The next section will interpret these findings from a macro 

theoretical perspective and compare and contrast the related findings. 

8.5 Situating research models in theories 

The qualitative findings for the predictors of interruption stages were directed by 

the conceptual framework (see Figure 2.2), which combines the existing literature on 

multitasking with the student motivation and self-regulated learning in college 

classroom model (Pintrich & Zusho, 2002) as shown in Figure 2.3. The semi-structured 

interviews identified the predictors of learners’ on- and off-task smartphone 

multitasking in real-time classroom settings from six dimensions, namely, social, 

personal, classroom, technology, motivation, and self-regulation.  

Comparing the research models for the predictors of the interruption stages (on- 

and off-task smartphone multitasking) with the conceptual framework (see Figure 2.2) 

revealed that although the core variables identified from the study reflected the voices 

of the majority of the participants, they did not precisely match the conceptual 
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framework. Specifically, not all dimensions in the theoretical framework played 

essential roles in driving undergraduates’ in-class smartphone multitasking, and the 

internal reinforcement mechanisms shown in the research models were not consistent 

with the ones suggested by the theoretical framework. For example, the conceptual 

framework proposed six core dimensions in predicting college students’ in-class 

behaviors. However, only three of these dimensions, namely, motivation, classroom, 

and personal dimensions, were confirmed in the model for off-task smartphone 

multitasking predictors (interruption), and four dimensions, namely, personal, 

classroom, technology, and social dimensions, were verified in the model for on-task 

smartphone multitasking predictors (interruption). The theoretical framework also 

indicated that self-regulatory and motivation factors play reinforcing/mediating roles in 

predicting college students’ behaviors in the classroom. As such, this study contributes 

to a body of evidence indicating that personal factors may also play important 

reinforcing roles in shaping students’ in-class behaviors. 

As to the predictors of the resumption stages of in-class smartphone multitasking 

(on- and off-task), two research models were developed without theoretical guidance. 

Through verification, each of these models captured four variables for predicting 

Chinese undergraduates’ switching back behavior. To further understand the results, the 

six dimensions from the guided framework (see Figure 2.2) were also adopted to 

interpret the identified variables. The antecedents for the switching back stages of in-

class smartphone multitasking primarily pertain to personal, motivation, classroom, and 

social dimensions. 

Despite the differences between the research models and the theoretical 

framework, the four research models coincided with the core logic of some existing 

theories related to human behaviors. Therefore, these theories will be used in the 

following interpretations of the research models.  

8.5.1 Predictors of the interruption stages of smartphone multitasking 

The research models for the interruption stages (see Figure 8.1) explained the 

driving force and reinforcement mechanisms of students’ switching off behavior. 
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Specifically, the model for the off-task interruption stage showed that undergraduate 

students with perceptions of pleasure (PLE) for smartphone use and boredom (BD) for 

classroom learning had greater chances to engage in off-task smartphone multitasking 

during their classes. Similarly, the model for the on-task interruption stage showed that 

students with high sense of usefulness (USE) from their smartphones or high degree of 

academic stress (STRESS) from their lectures were highly inclined to activate on-task 

smartphone multitasking. One key finding of this study is that students’ switching off 

behavior is jointly shaped by both positive and negative affects. This finding is in line 

with that of affect balance theory (Bradburn, 1969), which maintained that both positive 

and negative affects are significantly related to individuals’ behavioral choice (Oliver, 

1993).  

The interruption models also revealed that the positive and negative affects act as 

important reinforcers. The positive affects, including pleasure (PLE) and usefulness 

(USE), were regarded as positive reinforcers. When individuals hold positive attitudes 

toward a behavior, this behavior is likely to re-occur. One possible explanation for such 

link is that a positive affect reflects “a state of high energy, full concentration, and 

pleasant engagement” (Beatty & Elizabeth Ferrell, 1998, p. 172). Conversely, the 

negative affect was regarded as a negative reinforcer that implies feelings of distress 

and irritability, which motivate individuals to relieve such undesirable emotions by 

engaging in alternative behavior (Cheung, Lee, & Lee, 2013).  

These reinforcement perspectives help explain why students tend to be 

interrupted by smartphone activities. Specifically, distraction from smartphones can be 

triggered by positive reinforcement because students may conjure feelings of pleasure 

(PLE) and usefulness (USE) when thinking about their smartphones. However, these 

learners may also be distracted by smartphones due to their needs to seek relief from 

negative emotions (e.g., boredom and academic stress) during class. Therefore, this is 

consistent with previous work in showing that both positive and negative 

reinforcements are critical for predicting students’ task switching behavior (Chen, 

Zhang, Gong, & Lee, 2019).  
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Figure 8.1 Models 1A and 2A 
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Another interesting finding lies in that the models for the interruption stages 

illustrate two different yet complementary processes, one of which concerns a 

conscious process and the other captures an unconscious or automatic process. 

According to psychologists, these two different yet complementary systems represent 

two distinct brain systems that jointly guide the behavioral choices of individuals 

(Hodgkinson & Clarke, 2007; Smith & DeCoster, 2000). The conscious process 

assumes that individuals’ behaviors result from their conscious choices (Arnautovska, 

Fleig, O’Callaghan, & Hamilton, 2017). In this study, this conscious process includes 

the paths “from pleasure (PLE) or boredom (BD) to off-task smartphone interruption” 

and “from usefulness (USE) or academic stress (STRESS) to on-task smartphone 

interruption,” in which students’ switching off decisions are an “outcome of 

deliberation” (Ma & Zuo, 2022). Conversely, the unconscious process is an automatic 

process that involves habitual or intangible factors (Arnautovska, Fleig, O’Callaghan, 

& Hamilton, 2017; Hagger, 2016). In this study, the paths from “phone dependency 

(DEP) to off-task smartphone interruption” and “peer influence (PI) to on-task 

smartphone interruption” can be viewed as unconscious processes due to the fact that 

phone dependency (DEP) and peer influence (PI) are both natural and subtle processes 

that allow students to switch tasks without even being aware of their behavior (Walker, 

2014; Ma & Zuo, 2022). 

8.5.2 Predictors of the resumption stages of smartphone multitasking 

 The research models for the resumption stages (see Figure 8.2) outline the 

predictors of students’ on- and off-task switching back behavior. Specifically, the model 

for off-task resumption proposes that sense of guilt (GUILT), perceived course value 

(PCV), vigilance (VIGI), and educational cue (EC) are significant factors in forecasting 

students’ switching back from their off-task smartphone activities to their ongoing 

classes. Meanwhile, the model for on-task resumption captures four variables, namely, 

perceived cost (PC), relative usefulness (RU), task completion (TC), and leadership of 

instructors (LI), which are significant in predicting students’ switching back from their 

on-task smartphone activities to their ongoing lectures. Although no theoretical     

framework was adopted to guide the development of these models, push-pull-mooring
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Figure 8.2 Models 1B and 2B
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theory (PPM),a dominant paradigm in the marketing field advanced by Bansal, 

Taylor, and James (2005), is considered useful in shedding light on the research 

outcomes. 

PPM theory was originally used to describe why people move from one place 

to another and was later extended to other disciplines to explain individuals’ 

switching behaviors (Hou, Chern, Chen, & Chen, 2011; Bansal, Taylor, & James, 

2005). According to Bansal et al. (2005), PPM theory involves three critical 

constructs or effects, namely, push effects, pull effects, and mooring effects. Push 

effects refer to those factors that motivate individuals to give up a behavior and 

choose alternatives, whereas pull effects are positive factors that draw individuals 

to alternatives. In this study, sense of guilt (GUILT) in the off-task resumption 

model and perceived cost (PC) in the on-task resumption model are negative factors 

reflecting why students give up their ongoing smartphone tasks and can therefore 

be regarded as push effects. Meanwhile, perceived course value (PCV) in the off-

task resumption model and relative usefulness (RU) in the on-task resumption 

model highlight the positive features of lectures that attract learners and can 

therefore be regarded as pull effects. The mooring construct was also added to 

represent the aggregate influences of contextual or situational conditions that either 

hinder or facilitate individuals’ switching. In the models for the resumption stages, 

the mooring variables included vigilance (VIGI) and task completion (TC), both of 

which are associated with situational factors in classroom environments. In addition 

to the determining factors that can fit into the push, pull, and mooring constructs, 

this study also identified educational cue (EC) and leadership of instructors (LI) as 

the primary triggers for the resumption stages. According to their definitions, these 

two variables are external drivers that can reflect the pressures emanating from 

social environments. Therefore, these variables were further conceptualized as 

social dimensions and added into the PPM framework. 

8.6 Toward a comprehensive understanding of the predictors of in-class 

smartphone multitasking  

One notable finding of this study is that students’ in-class task-switching is a 

complex process driven by multiple factors or mechanisms. The research outcomes 
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illustrate the different ways through which each stage and type of smartphone 

multitasking can be triggered. For a comprehensive understanding of in-class 

smartphone multitasking predictors, a summarized interpretation of the relevant 

research results is provided as follows.  

The results for the predictors of interruption stages revealed similarities in the 

reinforcement mechanisms of the distraction stage for in-class smartphone 

multitasking and the different driving forces that activate these mechanisms. 

Specifically, both positive (i.e., pleasure and usefulness) and negative affects (i.e., 

boredom and academic stress) act as reinforcers that trigger students to switch from 

their classes to their academic or non-academic smartphone activities. However, 

among the identified reinforcement mechanisms, the negative reinforcement (i.e., 

boredom) demonstrated the most substantial driving effect (β=0.292) on distractive 

smartphone multitasking sessions. By contrast, the positive reinforcement (i.e., 

usefulness) had the most potent influence (β=0.264) on productive smartphone 

multitasking sessions. In other words, switching to non-academic smartphone 

activities is mainly determined by one’s intention to reduce his/her negative feelings 

during lectures (i.e., boredom). Meanwhile, those learners who switch to their 

learning-related secondary task were mainly driven by their desire to seek the utility 

of their smartphones. 

The findings also revealed that the reinforcing mechanisms are activated by 

the driving forces from different dimensions. In general, the negative affect (i.e., 

boredom and academic stress) was predicted by the variables at the classroom 

dimension, such as task-ability discrepancy (TAD), low course value (LCV), and 

course difficulty (CD), thereby suggesting that the negative reinforcers of 

undergraduates’ switching off behavior are primarily related to their ongoing class. 

Meanwhile, the positive reinforcers that activate such switching off behavior 

mainly originate from students’ internal motivation (i.e., hedonic value and 

utilitarian value). While phone dependency (DEP) is closely tied to students’ 

switching off behavior (off-task), its direct impact was insignificant, thereby 

suggesting that the effect of phone dependency (DEP) on off-task interruption 



 

 

 

 

194 

remained unclear. However, the social dimension variable (i.e., sense of identity) 

activated the unconscious mechanism that influences on-task interruption. 

As for the predictors of the resumption stages of on- and off-task smartphone 

multitasking, multitasking types (resumption stages) of different nature might be 

driven by different determinants. From the perspective of PPM theory, the pull (i.e., 

perceived course value) and push effects (i.e., sense of guilt) are dominant in driving 

students’ switching back intention (off-task), whereas the mooring (i.e., vigilance) 

and social effects (i.e., educational cue) have relatively weak influences. In other 

words, students’ intention to switch back from their course-unrelated smartphone 

task to their class is not caused by any situational or external influences but is 

mainly triggered by their attraction to the ongoing lecture or their negative 

emotional responses to problematic smartphone behaviors. However, the findings 

for the predictors of students’ on-task resumption show a different pattern. 

Specifically, the social (i.e., leadership of instructors) and mooring (i.e., task 

completion) effects play more important roles than the push (i.e., relative usefulness) 

and pull effects (i.e., perceived cost) in predicting students’ on-task resumption 

intention, hence suggesting that social and situational factors drive students’ 

switching back intention from on-task multitasking to a great extent.  

From another angle, perceived course value (PCV) and sense of guilt 

(GUILT), as the most salient predictors of students’ switching back from non-

academic smartphone activities to their classes, are classified under the motivation 

and personal dimensions, respectively. Specifically, these variables are often 

viewed as internal drives. Conversely, in the model for predicting students’ on-task 

switching back, the most critical variables, namely, leadership of instructors (LI) 

and task completion (TC), come from social and classroom dimensions yet are 

external drivers by nature. These interpretations collectively indicate that the 

triggering mechanisms of on- and off-task switching back behaviors are essentially 

different. 
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8.7 Constructing an integrated model for in-class smartphone multitasking 

One of the main objectives of the current study was to examine the 

predictors for Chinese undergraduate students’ on-/off-task smartphone 

multitasking under real-time classroom context. This objective can be 

accomplished through the integration of research models（Model 1A, 1B, 2A, and 

2B） constructed in the former chapters. Based on the conceptualization of in-class 

smartphone multitasking proposed in the section 1.2, in-class smartphone 

multitasking is seen as a “cycle” containing interruption and resumption stages. 

Following this definition, it is essential to take the predictors for both interruption 

and resumption into consideration when answering the corresponding research 

questions. Therefore, two integrated models were finally developed by merging the 

relevant research models for explaining why Chinses undergraduate students switch 

back and forth among off-/on-task phone activities and ongoing class respectively. 

8.7.1 The integrated model for off-task smartphone multitasking predictors 

The integrated model shown in Figure 8.3 is used for explaining the predictors   

of off-task smartphone multitasking in real-time classroom context. This integrated 

model combines models 1A and 1B, interpreting the antecedents for two stages (i.e., 

interruption stage and resumption stage) of in-class smartphone multitasking. 

Meanwhile, this two-stage model also confirms the definition of in-class 

smartphone multitasking as two separate but related phases of “switching off” and 

“switching back”.  

On the one hand, the interruption and resumption stages of off-task 

smartphone multitasking are essentially two independent and different behaviors 

and thus driven by distinct factors. Specifically, the interruption of off-task 

smartphone multitasking was directly affected by the habitual factor: phone 

dependency (PD), and indirectly influenced by the variables of Hedonic value of 

phone (HV), Task-ability discrepancy (TAD), Low course value (LC) through the 

reinforcement mechanisms: pleasure and boredom. However, the variables of sense 

of guilt (Guilt), perceived course value (PCV), vigilance (VIGI) and educational  
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Figure 8.3 Integrated Model for Off-task Smartphone Multitasking Predictors 
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cue (EC) prompted students switching back to the class through strengthening their 

switching back intention. These two sets of variables reflect the uniqueness of each 

stage of off-task smartphone multitasking. Additionally, the integrated model 

clearly demonstrates that the interruption of off-task smartphone multitasking was 

prompted by both conscious (e.g., HV, TAD, LCV) as well as the unconscious 

factors (i.e., PD), whereas students’ switching back was a fully conscious behavior. 

That means, students’ in-class distraction can be either an active behavior or a result 

of long-established smartphone usage habits, while only a conscious turnaround by 

students can bring themselves back into the classroom. 

 On the other hand, the integrated model also implies the similarities among 

the antecedents of the two multitasking stages. Precisely, Chinese undergraduate 

students’ off-task smartphone multitasking behavior was primarily and directly 

driven by emotional/perceptual factors, such as pleasure and boredom in 

interruption stage, as well as switching back intention in the resumption stage. 

Moreover, these emotional /perceptual antecedents mainly originated from two 

aspects: smartphone and classroom, especially the classroom-related factors. For 

example, according to the research results, task-ability discrepancy (TAD) that 

students perceived during class learning was the most significant factor in driving 

students’ switching off behavior, whereas students’ awareness of course value 

during phone distraction was fundamental to their switching back act.  

8.7.2 The integrated model for on-task smartphone multitasking predictors 

Figure 8.4 demonstrates the integrated model for on-task smartphone 

multitasking predictors. This model integrates the research models of 2A and 2B to 

explain the antecedents for interruption and resumption of on-task smartphone 

multitasking. Similar to the model for off-task smartphone multitasking predictors 

(Figure 8.3), this integrated model also to some extent reflects the differences and 

similarities between the triggers of two multitasking stages. In terms of differences, 

the two-stage model shows that although the interruption and resumption are 

continuous behaviors, they are not driven by the same set of factors. Under on-task 

smartphone multitasking context, the antecedents of interruption and resumption   
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Figure 8.4 Integrated Model for On-task Smartphone Multitasking Predictors 
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stages have significant difference. Specifically, the on-task interruption was jointly 

predicted by the variables of usefulness of smartphone (USE), academic stress 

(STRESS), and peer influence (PI) and formed under the influence of multiple 

perspectives including personal, technology, classroom and social. Among them, 

the perceived usefulness of phone (USE) played dominant role in encouraging 

students’ switching from ongoing lecture to learning-related phone activities. 

However, the switching back to lecture was essentially prompted by students’ 

constant weighing of their gains and losses (i.e., PC, RU) and the constraint from 

external factors (i.e., TC, LI). Especially, the course instructors played a key role in 

this process.  

 Regarding the similarities, it can be seen from the integrated model that the 

antecedents of both stages of on-task smartphone multitasking imply students’ 

pursuit of potential practical value. To be more specific, on-task smartphone 

multitasking is virtually a learning-related behavior, and learning-related phone 

activity is relatively unattractive to students compared to recreational phone activity. 

Therefore, unless students need to achieve specific goals like getting rid of 

academic stress, assisting course learning, or imitating peers’ learning conducts, 

they would choose to “switch off”. Likewise, students would choose to return to the 

ongoing class only if they are aware of and committed to preventing potential losses 

and pursuing behaviors that can bring higher value. 
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Chapter 9 Conclusion and Recommendations 

This chapter summarizes the results regarding in-class smartphone 

multitasking behavior and the predictors of the interruption and resumption stages 

of in-class smartphone multitasking. A roadmap is generated to reflect the critical 

findings of this work. This chapter then illuminates the theoretical and practical 

implications of this research and concludes by presenting the limitations of this 

work and proposing recommendations for future studies. 

9.1 Roadmap for the study 

The proposed research questions and findings were merged into a visual 

roadmap (see Figure 9.1) that reflects the research structure. This roadmap depicts 

several aspects of Chinese undergraduate students’ in-class smartphone 

multitasking behaviors (center), the driving force behind both the interruption and 

resumption stages of off-task smartphone multitasking (left), and the antecedents of 

both the interruption and resumption stages of on-task smartphone multitasking 

(right). The critical findings of this research are summarized in the following 

sections. 

Figure 9.1 Research Roadmap 
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9.1.1 In-class smartphone multitasking behavior 

Using a mixed methods approach, this study extended the present 

understanding of how Chinese undergraduate students multitask with their 

smartphones in real-time class environments by revealing the four aspects of in-

class smartphone multitasking behavior, namely, smartphone-related secondary 

tasks, in-class smartphone multitasking modes, frequency of in-class smartphone 

multitasking, and duration of in-class smartphone multitasking. The collected 

behavioral data were triangulated via ESM to ensure their reliability. These aspects 

jointly answer the first research question, “how do Chinese students multitask with 

their smartphones in real-time classroom context?”  

The integrated results disclosed three types of smartphone activities that 

students usually engaged in, namely, off-task, on-task, and off-task yet learning-

related smartphone activities, of which off-task activities were considered the 

primary multitasking activities. As to the frequency of smartphone activities, 

sending/replying to instant messages and accessing social networks were identified 

as the most frequent off-task smartphone activities performed by students during 

their lectures. As to on-task smartphone use, recording function was valued the most 

by the students. However, students rarely perform off-task yet learning-related 

activities during their classes. With regard to the frequency of in-class smartphone 

multitasking, most of the students disclosed that they multitask at least once within 

half of their class time. However, the integrated results showed inconsistencies in 

the results for the duration of smartphone multitasking. Instead of specifying the 

length of in-class smartphone multitasking, the data only revealed that students 

were less likely to immerse themselves in any smartphone activity for a long period. 

Notably, the unique contribution of this work lies in its identification of three salient 

in-class smartphone multitasking modes, namely, frequent switching, concurrent 

smartphone multitasking, and immersive smartphone multitasking. By describing 

and verifying these three modes, this study enriches the present understanding of 

students’ multitasking behavior. 
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9.1.2 Predictors of in-class smartphone multitasking 

On the basis of the theoretical framework (see Figure 2.2) and the 

conceptualization of the “multitasking cycle,” two integrated models were 

constructed to determine the driving forces behind the interruption and resumption 

stages of on- and off-task smartphone multitasking and to answer the second 

research question, “what are the predictors of Chinese undergraduate students’ in-

class smartphone multitasking behavior?” 

As to the antecedents of the interruption stage of off-task smartphone 

multitasking, hedonic value (HV), task-ability discrepancy (TAD), and low course 

value (LCV) were identified as predictors of students’ task switching behavior that 

activate two reinforcement mechanisms, namely, pleasure (PLE) and boredom (BD). 

Students’ task switching behavior was also triggered by phone dependency (DEP) 

as an automatic process.  

For the driving force behind the resumption stage of off-task smartphone 

multitasking, sense of guilt (GUILT), perceived course value (PCV), vigilance 

(VIGI), and educational cue (EC) positively influenced students’ resumption 

intention and actual switching back behavior. Moreover, among the 

abovementioned predictive factors, the internal factors (i.e., perceived course value 

and sense of guilt) had dominant roles in driving students’ switching back intention, 

whereas the external factors (i.e., vigilance) and social effects (i.e., educational cue) 

exerted relatively weak influences. 

As to the antecedents of the interruption stage of on-task smartphone 

multitasking, this study identified two predictive factors, namely, usefulness (USE) 

and academic stress (STRESS), that were reinforced by utilitarian value (UV), 

educational affordances (EA), course difficulty (CD), and sense of guilt (GUILT). 

Meanwhile, peer influence (PI) was also activated by sense of identity (IDEN), 

thereby driving students’ task switching behavior. 

With regard to the resumption stage of on-task smartphone multitasking, the 

study revealed four predictive variables, namely, perceived cost (PC), relative 

usefulness (RU), task completion (TC), and leadership of instructors (LI), that 
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trigger students’ switching back intention (SI) and actual switching back behavior. 

Among those predictors, the external factors (i.e., LI and TC) play more important 

roles than the internal factors (i.e., RU and PC) in predicting students’ resumption 

behavior (on-task). 

9.2 Contributions to research and practice 

The study offers several contributions to both research and practice by 

extracting students’ in-class smartphone multitasking behavior and constructing 

models for the predictors and mechanisms of such behavior.  

9.2.1 Theoretical implications  

First, this study advances the conceptualization of “smartphone multitasking.” 

In previous research, smartphone multitasking was generally defined as either 

“using smartphone concurrently” or “using smartphone while performing other 

activities” (Foehr, 2006, Jeong & Fishbein, 2007, Chen et al., 2021). This study 

delineated the “multitasking cycle” based on the “two-stage continuum” view 

proposed by Salvucci et al. (2009). Specifically, in-class smartphone multitasking 

was considered a “dynamic cycle” that involves both the interruptions stage (i.e., 

switching from the ongoing lecture to smartphone activities) and resumption stage 

(i.e., switching back from the smartphone activity/activities to the ongoing lecture). 

Compared with prior definitions that equated smartphone multitasking with 

interruption behavior, this new conceptualization is closer to reality and can explore 

this behavior from a comprehensive perspective. Moreover, the newly proposed 

definition indicated that in-class smartphone multitasking is not just a “planned” 

behavior, instead, students may switch back and forth between different tasks out 

of habit. Additionally, it also implies that students’ in-class smartphone multitasking 

could be explored as generic or situational behavior. Therefore, this definition 

provides guidance and directions for researchers to refine the multitasking research 

context and calls for researchers to explore this issue with a variety of feasible ways 

in the future. 

Second, this study employed a mixed method design that involved semi-

structured interviews, questionnaire survey, and ESM, to jointly examine how 
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Chinese undergraduate students multitask with their smartphones during their 

lectures. Multiple methods were used in this work given that students’ in-class 

smartphone multitasking behaviors are difficult to capture and have not been 

explored in-depth in previous studies. By drawing on multiple approaches, this 

study accurately and comprehensively revealed several aspects of in-class 

smartphone multitasking behaviors (e.g., frequency) and smartphone-related 

secondary tasks. Future research should use diversified methods to capture more 

fine-grained and reliable information for decoding complex human behaviors.  

Another significant theoretical contribution of this work lies in its 

development of research models for the predictors of on- and off-task smartphone 

multitasking. On the basis of the conceptualization of “multitasking cycle,” the 

driving force behind “switching off” and “switching back” were differentiated 

during the model construction. Given that no multitasking research has examined 

the antecedents of “resumption” thus far, the development of the corresponding 

research models bridges this research gap. These research models also revealed that 

the predictive variables for each stage and type of smartphone multitasking 

dramatically varied. Therefore, the construction of the research models not only 

demonstrated the complexity of the triggering mechanisms of in-class smartphone 

multitasking but also provided a new way of thinking for future research on 

multitasking predictors.  

To some extent, this study also contributed to the development of theories. 

First, this study enriches the student motivation and self-regulated learning in the 

college classroom model (see Figure 2.3) by introducing two additional constructs, 

namely, social and technology, into the original model. Second, the six dimensions 

of the adapted model (see Figure 2.2) were applied to guide the study and to further 

validate the multitasking contexts. Results showed that social and technology might 

be salient dimensions for predicting students’ in-class behaviors.  

This study also enriched PPM theory by introducing a social dimension into 

its key components. The original model attributed the social factors to the mooring 

construct than listing them as separate dimensions. However, results showed that 

social-related antecedents played a pivotal role in driving smartphone multitasking 
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behavior. For example, among all antecedents that predicted students’ switching 

back from their on-task smartphone activities to their class, the instructor was the 

most potent factor. Therefore, the role of social predictors might have been largely 

overlooked in the literature, thereby necessitating further research on this dimension. 

9.2.2 Practical implications 

This study offers several important implications for practice. First, a clearer 

understanding of students’ in-class smartphone multitasking behaviors would help 

course instructors recognize both their learners’ needs and preferences for media 

activities and their multitasking behavior in real-time classes. As suggested in 

previous studies, technology use may not negatively affect students and their 

learning performance (Lin, Lin, Yeh, & Wang, 2014; Wu, Hwang, Milrad, Ke, & 

Huang, 2012). Therefore, this empirical study provides powerful support for 

educational practitioners who are committed to introducing smartphones or other 

personal media devices into their teaching and learning processes, which would 

allow them to optimize teaching and learning. 

Second, the study offers new insights into how education practitioners deal 

with the diversified in-class multitasking behaviors of students. For example, given 

that positive and negative affects, such as pleasure (PLE) and boredom (BD), can 

affect task switching behavior, instructors could try to attenuate their students’ 

negative emotions to suppress those behaviors that interfere with their learning (i.e., 

off-task smartphone interruption). Specifically, since teachers’ emotion and 

teaching design are proven to be closely related to students’ emotion (Zembylas, 

Theodorou, &Pavlakis, 2008; Frenzel, Taxer, Schwab, & Kuhbandner, 2018), 

prompt emotional support can be provided by teachers to effectively minimize 

students’ negative emotions during lectures. Meanwhile, a reasonable teaching 

design (e.g., appropriate course difficulty and teaching methods), and personalized 

learning materials are also essential for helping students get rid of the negative 

feelings brought by learning activities. Also, pulling students out of the pleasure 

feeling brought by smartphones might be useful as well. In addition, through 

teachers’ continuous emphasis on the importance of the course during lessons, 

students might attach great importance to their classroom learning, which would 
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dilute their expectations toward the entertainment value provided by their 

smartphones. Moreover, for on-task smartphone activities that might benefit 

undergraduates, their positive emotions can be cultivated or strengthened. 

Specifically, given that students are willing to use their smartphones for learning 

purposes, a positive classroom environment should be built by reinforcing the 

learning-related functions of these devices and by providing relatively challenging 

learning tasks.  

Third, this study highlights the prevalence of in-class smartphone 

multitasking and identifies the antecedents of this behavior. Given that unconscious 

processes trigger students to switch to smartphone activities, educators should think 

of ways to regulate or limit their students’ smartphone use during lectures. 

Smartphone usage restrictions may be enforced to achieve such goal. Course 

instructors may also provide meaningful and personalized learning experiences to 

attract their learners’ attention away from off-task smartphone activities. As for on-

task smartphone use, given the important role of peers in encouraging students’ 

academic smartphone use, teachers should promote a cooperative learning 

atmosphere to leverage the influence of student leaders on the learning enthusiasm 

of students.  

The adverse consequences of smartphone multitasking are mainly ascribed to 

excessive smartphone use than the nature of smartphone tasks (Domoff, Foley, & 

Ferkel, 2020). Therefore, understanding the antecedents of “turning back” can help 

educators develop the appropriate strategies for drawing their students’ attention 

back to classroom learning. For example, instructors should be actively and fully 

prepared for each lesson and ensure that the tasks and goals of their courses are 

known to their students before the class begins. In this way, the value of their 

courses can be fully recognized, and distractive smartphone behaviors can be 

curbed. Another way to draw students back from course-unrelated smartphone 

activities is to use appropriate language or behavioral reminders. The instructors’ 

timely reminders can stimulate their students’ attention in multiple ways and prompt 

them to re-engage in their class learning. Teachers also play an indispensable role 

in drawing students back from on-task smartphone activities. Instructors with good 
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leadership skills tend to have better control over their students’ behavior. Therefore, 

teachers should continuously improve their classroom management capabilities to 

regulate their students’ classroom behavior in a timely and effective manner. Other 

suggestions on how to ward off interruptions should be formulated by instructors in 

advance based on the findings of this work and then share these suggestions with 

their students to increase their self-control ability.  

This study also helps students better concentrate on their classroom learning 

and mitigate internal and external interruptions. For example, given that guilt 

(GUILT) and vigilance (VIGI) are two critical drivers for students to switch back 

to their class, these students should develop a clear recognition of their primary and 

secondary tasks during their class. In addition, given that task completion (TC) may 

trigger the students’ switching back to their class, conscious smartphone task 

control or smartphone task breakdown strategies may effectively prevent or reduce 

the impact of smartphones on class learning. For example, students may take 

advantage of smartphone management apps or break down each of their smartphone 

tasks into smaller pieces to limit their smartphone use during lectures.  

9.3 Limitations  

This study has several limitations that provide new directions for further 

research. First, this study relied heavily on self-reported data. While self-reported 

methods (i.e., interviews, surveys, and ESM) are widely adopted and recognized in 

previous research, they may be subject to potential social desirability bias and other 

biases that restrict the reliability and validity of the results. In the current study, for 

example, the duration of smartphone multitasking reported by the participants may 

reflect their expectations than their actual use or may be influenced by recalling 

failure (Kraushaar & Novak, 2010). In addition, the quality of in-class smartphone 

multitasking behavior is one of the important manifestations of students’ in-class 

smartphone multitasking behavior. However, the collected subjective data was 

unable to accurately capture this issue and thus failed to provide reliable and 

sufficient support for the decoding of this problem.      
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Another limitation is the measure for in-class smartphone multitasking. Due 

to the influence of COVID-19, Chinese university students did not resume the 

offline course learning during the quantitative data collection period. Therefore, in-

class smartphone multitasking was set as a generic concept rather than a situation-

specific construct in the quantitative measurement. The respondents had to 

retrospect their smartphone multitasking behaviors and respond to the survey 

questions based on their past class behaviors and performance. However, students’ 

in-class smartphone multitasking is not a stable behavior, but varies according to 

different levels of course interest, learning task difficulties, etc. To some extent, this 

setting may affect the reliability of the findings.  

Third, in line with technological advances and sociocultural changes, media 

and technology becoming more and more integrated into our everyday life. One of 

the most emerging trend of everyday media behavior is that it is performed 

unconsciously in a habitual manner (Lindstrom, 2020). Thus, Kruger and Johanssen 

(2016) indicated that it is necessary to focus more on unconscious process. However, 

although the current study detected the relationship among phone dependency and 

smartphone multitasking, it failed to tap deep into the unconscious dimension of 

smartphone multitasking under learning contexts due to the limitations of the 

current measurement tools, which may to some extent influence the 

comprehensiveness of research findings.  

Forth, it has also been detected during the research process that cultural 

context may to some extent influence the current research results. For instance, the 

course of Chinese universities is generally divided into compulsory and optional 

courses based on their importance and course nature. Compulsory course is a 

common course that all undergraduate students must be taken and completed within 

4-year study period. This type of course establishes a common foundation for the 

development of general core competences. However, the optional course 

is taught on a pass/fail basis, which is unrelated to students’ major and much more 

relaxing than the compulsory one. Although Chinese undergraduate students were 

observed to behave differently in these two distinct courses, the details have not 

been captured yet due to the limitation of applied research methods and research 
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tools. Additionally, due to long-stand cultural influence, Chinese students often 

regard teachers as “authorities”, thus the presence or absence of teachers in 

classroom (i.e., self-study class or real-time lecture) is bound to have a great impact 

on students’ phone behaviors. Regrettably, this issue was not included in the current 

research scope given the limitation of research perspective. 

Fifth, the current study mainly focused on the predictors rather than outcomes 

of in-class smartphone multitasking. Therefore, it did not make any assumptions 

and validations about the possible consequences of in-class smartphone 

multitasking. Given that, multitasking can only be treated as a "neutral" behavior in 

the study. 

Sixth, the participants came from the same university in mainland China. 

While the qualitative phase had an adequate sample size and representative data, 

recruiting participants from other areas of China may provide highly diverse and 

conclusive data concerning in-class smartphone multitasking. Moreover, the 

quantitative stage employed a cross-sectional design where all the data were 

collected on a single point, hence resulting in correlational rather than causal results. 

Although Common method bias (CMB) was tested in this study, all data were self-

reported by the participants, and the correlations among variables might be inflated.  

Seventh, due to time and space constraints, the themes identified from the 

qualitative data had to be selectively verified in the quantitative stage. The results 

only explained relatively limited variances in each stage of in-class smartphone 

multitasking. Therefore, some predictors may have been overlooked during this 

process. 

Lastly, this research only focused on the linear relationships among the 

variables and ruled out the possible non-linearity or other relations. However, 

human behavior is complex and multifaceted. A certain behavior may be driven by 

a single factor or jointly by multiple factors. This issue warrants an in-depth and 

sustained investigation to detect more potential relationships among the 

variables/themes.  
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Nevertheless, these limitations did not negate the value of this research and 

provided an impetus for future studies on in-class smartphone multitasking. 

Recommendations for future research are provided in the following section.  

9.4 Recommendations for future research 

Future research may be directed toward six aspects. First, more research 

techniques, such as laboratory experiments, video recordings, and behavior 

monitoring, can be incorporated into the exploration of students’ in-class 

smartphone multitasking to elicit highly objective and persuasive research data.  

Second, future research on students’ in-class smartphone multitasking 

behavior could be conducted under different research contexts, for instance, 

compulsory and optional courses, courses with different interest or difficulty levels, 

to understand and compare nuanced differences of students’ smartphone 

multitasking behaviors in various research scenarios. Meanwhile, when carrying 

out research regarding in-class smartphone multitasking, it is better for researchers 

to dig deeper into the characteristics of research groups and consider the influence 

of sociocultural factors on group behavior.  

Third, as media and technology have integrated into individuals’ daily live, 

students’ in-class smartphone multitasking could in one way or another be linked to 

a certain level of unconscious behavior. However, the unconscious multitasking has 

been rarely explored by researchers in real practice. Therefore, future researchers 

should be called upon and encouraged to contribute to the study of this issue using 

a variety of research approaches.  

Forth, future studies should include participants from different locations with 

diverse organizational and cultural contexts to obtain a more detailed and 

representative description of students’ in-class smartphone multitasking behavior 

and its predictors. Moreover, given the disadvantages of the cross-sectional research 

design, future studies should adopt a longitudinal design to further inspect the 

relationships between smartphone multitasking and its predictors. 
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Fifth, to achieve a more comprehensive understanding of the driving forces 

behind in-class smartphone multitasking, the themes filtered out in the interim 

phase may be reconsidered and incorporated into future studies to develop a more 

comprehensive explanatory model for this subject matter. 

Lastly, the complex nature of human behavior suggests that human thoughts 

and behaviors cannot be explored in a linear way. In future research, the 

configurational data analysis approaches, especially fuzzy-set qualitative 

comparative analysis (fsQCA), should be utilized to explore students’ in-class 

smartphone multitasking. fsQCA is a set-theoretical approach that is specifically 

designed for case-oriented explorations of phenomena in social sciences, which 

demonstrate complex causality. The paths or combinations of conditions that are 

necessary or sufficient for in-class smartphone multitasking to occur can be 

identified through this approach. 
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APPENDICES 

Appendix 1 Interview protocols 

第一部分：即时课堂上的手机多任务处理行为   

Section 1: in-class smartphone multitasking behavior 

1. 你一般会带手机到教室上课吗？ 

Do you usually bring smartphone to classroom? 

2.你上课的时候手机一般放在哪里呢？ 

Where do you usually put the phone when having classes? 

3.你身边的同学和你的上述行为一致吗？你是如何知道的？ 

Do your classmates behave in the same way as you? How do you know? 

4. 你会在上课的时候使用手机吗？你经常用手机做些什么呢？ 

Do you use phone while having classes? What phone activities do you usually do 

during classes? 

- 你做过哪一些和正在上的课程有关的/无关/无关但与学习有关的手机活

动？ 

- What course-related/course-unrelated/course-unrelated but learning-related 

phone activities have you done before? 

- 您在实时课堂中最常进行哪些类型的电话活动? 

- Which smartphone activities do you usually conduct by smartphone during your 

class? 

5. 你可不可以形容一下你在上课的时候是怎么样使用手机的？比如你是会长

时间的盯着手机还是断断续续的用？ 

Can you describe how do you normally use your phone during classes? For 

example, do you focus on your phone all the time or use it intermittently? 

- 你在上课的时候一般可以持续用手机多长时间？ 

- How long do you usually keep using your smartphone during class? 

- 你觉得你用手机的同时也在听老师正在讲的课吗？ 

- Are you able to juggle ongoing class while using your phone? 
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6. 你能不能大致估算一下，在 45 分钟的课程内你会累积使用手机多长时

间？ 

Can you generally estimate the accumulated time you normally spend on the 

phone within a 45-minute class time? 

- 在 45 分钟内，你会用多长时间使用手机做与课堂有关的事情 

- Within a 45-minute class time, how long do you use your phone for course-

related activities? 

- 你会用多长时间使用手机做与课堂无关的事情 

- Within a 45-minute class time, how long do you use your phone for course-

unrelated activities? 

7. 你上课的时候注意力会一直集中在课程内容上吗？你可以估计一下你最多

和最少能够集中多久注意力在课程上？ 

can you keep your focus on your lectures? can you estimate how long you usually 

concentrate on your lectures? 

- 你有没有在听课途中有意识的使用手机？ 

- Did you consciously use your phone during lectures? 

- 你有没有在听课过程中无意识的用手机？ 

- Did you unconsciously use your phone during lectures? 

 

第二部分：手机多任务处理的预测因素（干扰阶段） 

Section 2: Predictors for interruption stages of smartphone multitasking 

1.  你觉得一边上课一边用手机做与正在进行的课程无关/相关的事情（比

如：用手机聊天， 访问社交网络/用手机记笔记，查和课程相关的资料）是

一种无意识的行为吗？ 

Do you think conducting course-unrelated phone activities/ course-related phone 

activities, for example, chatting, accessing social networking/ taking notes, 

searching course materials while having lectures is an unconscious behavior? 

2. 你觉得一边上课一边玩手机/一边上课一边使用手机做与课程相关的事情

可以为你带来哪些好处？你在进行这种这种行为的时候是否意识到了这种好

处？ 
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What benefits do you think you can get from using phone for course-unrelated/-

unrelated activities while having lectures? Are you aware of these benefits when 

doing this? 

3.  现阶段你最喜欢上哪一门大学课？你比较不感兴趣的是哪门课？ 

What is your most /least favorite class? 

- 你觉得在上这两门课的时候你的手机行为有何不同？为什么会有这样的区

别呢？ 

- How do you think your phone behavior differs when having these two kinds of 

classes? Why? 

4. 你在上课的时候感到过有压力，很焦虑，无聊吗？ 

Have you ever felt stressed, anxious, bored during classes? 

- 你的情绪会影响到手机行为吗? 

- Do your emotions affect in-class phone behaviors? 

5. 你可以描述一下你们经常上课的教室环境吗？比如：教室的大小，结构，

座位的安排等。 

Can you describe your class environment? For example, the size, structure, seating 

and so on.  

- 通常上课时你会看到有坐在身边的人玩手机吗？ 

- Do you usually notice people sitting around you using their phones during classes? 

- 上课时, 你经常坐在什么位置？ 

- Where do you usually sit when having classes? 

 6.  你觉得你和你身边的同学朋友相比，对手机，iPad 等一些电子产品使用

更频繁还是更少？ 

Do you think you use electronic devices more or less frequently than your 

classmates and friends? 

- 你对电子产品有依赖吗？ 

- Do you rely heavily on electronic devices? 

- 你觉得你对手机的这种依赖感会导致你上课玩手机/使用手机做与课堂相关

的事情吗？ 
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- Do your think the phone dependency will lead you to use phone while having 

lectures? 

 7. 你们学校或者老师有制定一些规则禁止或者鼓励你们在课堂上用手机

吗？ 

Do your university or teachers have any rules that prohibit or encourage you to use 

phone during classes? 

- 这些规则对你们上课使用手机的行为有哪些影响？ 

- How do these rules affect your phone use during classes? 

8. 你的同学/好朋友是怎么看上课玩手机这件事？ 

what is the attitude of your peers/friends toward using your smartphone while 

having a lecture? 

你的同学朋友会在上课的时候玩手机吗？ 

- Do your classmates and friends use phones during classes? 

- 如果他们一边上课一边玩手机/用手机查资料记笔记，你是怎么想的，你会

受到他们的影响吗？ 

- What did you think if they were playing on phones/checking materials or taking 

notes on their phones while having classes? Would you be influenced by them? 

9. 你怎么评价自己的学习能力？你总是能够顺畅的理解老师上课讲的内容

吗？ 

How do you think about your own learning ability? Do you always understand the 

lectures smoothly? 

- 当你觉得你完全能够掌握/完全不能掌握老师讲的内容时，你的手机行为会

受到什么影响？  

When you felt that you can/can’t fully understand the lectures, would your phone 

use behavior be affected? How? 

10. 你觉得自己的行为控制能力怎么样？ 

How do you think about your self-control ability? 

- 在课堂上，你用过什么方法去控制自己的手机使用行为吗？你觉得有效

吗？ 

- Have you applied any strategies to control your phone usage in classes? Did they 

work? 
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11. 你会带其他的电子设备比如笔记本电脑，iPad 到课堂上去吗？ 

Do you bring other electronic devices such as laptops, iPad to classes? Why or why 

not? 

- 手机有哪些吸引你的特质？ 

- What are the characteristics of phones that attract you? 

-这些特质会影响你的课堂手机行为吗？ 

- Do these phone characteristics affect your phone behavior in the classes? 

 

第三部分：手机多任务处理的预测因素（恢复阶段） 

Section 3: Predictors for resumption stages of smartphone multitasking 

1. 你是否曾经从与课堂无关的手机活动转回到课堂？能分享这段经历吗？你

觉得是什么原因会让你从玩手机回到听课状态的？ 

Have you ever switched from on-task smartphone activities to lectures? can you 

share your experience in switching back from off-task smartphone activities to your 

lectures 

- What factors triggered you making such switching? 

2.通常这种转回是自发的吗？你自己是如何意识到你要从玩手机回到听课状

态的？ 

Is this switching-back behavior usually spontaneous?  

- How did you realize you should switch back from playing with phone to the class? 

3. 有没有其他的人帮助你或者促使你做出这样的转回行为？ 

Did anyone prompt you to make this switch? How? 

4. 有没有一些事件促使你的这种转变呢？ 

Did any events prompt you make this switching back? Can you describe it? 

5. 你从使用手机转换到听课的状态后你有什么样的情绪转变吗？ 

Have you had any emotional shifts since you switched from using phones for non-

academic purposes to listening to the classes? 

6. 你你是否曾经从与课堂相关的手机活动转回到课堂？能分享这段经历吗？

是什么原因导致你的这种转变？ 
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Have you ever switched from on-task smartphone activities to lectures? can you 

share your experience in switching back from on-/off-task smartphone activities to 

your lectures  

- What factors triggered you making such switching back? 

7. 通常这种转回是自发的行为吗？你自己是如何意识到你要从玩手机回到听

课状态的？ 

Is this switching-back behavior spontaneous?  

- How did you realize you should switch back? 

8. 有没有其他的人帮助你或者促使你做出这样的转回行为？你能举例说明

吗？ 

Did anyone prompt you make this switching? How? 

9. 有没有一些课内课外的事件促使你的这种转变呢？可以举例子说一下吗？ 

Did any events prompt you make this switching back? Can you describe it? 

10. 你从使用手机转换到听课的状态后有什么样的情绪转变吗？ 

Have you had any emotional shifts since you switched from using your phone for 

academic purposes to listening to the class? 
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Appendix 2 Informed consent statement 

 

Hong Kong Baptist University 

Informed Consent Statement 

Exploring the Process and Predictors of On-task and Off-task Smartphone 

Multitasking in Real-time University Classroom 

 

Dear students, 

You are cordially invited to participate in a research study entitled “Exploring the 

process and predictors of on-task and off-task smartphone multitasking in real-time 

university classroom”. The purpose of this study is to explore Chinese university 

students’ multitasking behavior and its predictors.  

Study Procedures 

If you agree to participate in the study, you will be invited to  

• Attend an online one-to-one interview (around 1 hour by ZOOM) 

• Fill out questionnaire survey (12 times) under real-time classroom 

environment, each questionnaire spends around 2 minutes to complete 

Confidentiality 

Your participation in this study is voluntary. You are free to withdraw consent at 

any time during the study without penalty and without loss of benefits. If you 

withdraw from the study before data collection is completed, your data will be 

returned to you or destroyed. All data will only be used for research and it should 

be kept strictly confidential at researchers’ office. All the relevant materials will be 

destroyed within 2 years upon completion of the study. 

Contact 

If you have questions at any time about the study or the procedures, please do not 

hesitate to contact the principal investigator, Ms. Zhou Yujie, by calling at XXX or 

by email at XXX If you feel you have not been treated according to the descriptions 

in this form or your rights as a participant in research have been violated during the 

course of this project, you may contact the Research Ethics Committee by email 

at hkbu_rec@hkbu.edu.hk or by mail to Graduate School, Hong Kong Baptist 

University, Kowloon Tong, Hong Kong. 

Please indicate your willingness to participate in this study by filling in the 

following consent 
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Participant Consent Form 

I have read and understand the above information. I have received a copy of this 

form and agree to participate in this study. 

 

Participant Name:          Signature:              Date: 

 

____________________    ___________________    ___________________ 

 

Name of PI:              Signature:               Date: 

 

____________________    ___________________    ___________________ 
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香港浸会大学 

研究同意书 

即时大学课堂情境下任务内及任务外手机多任务处理行为及其预测因子研究 

亲爱的同学们， 

 本人诚挚的邀请您参与“即时大学课堂情境下任务内及任务外手机多

任务处理行为及其预测因子研究”，该研究的目的是为探索中国大学生在课

堂情境下的手机多任务处理行为及其预测因素。 

研究流程 

在研究过程中您将会被要求进行一次一对一的在线视频访谈，该访谈

会通过会议软件 ZOOM 进行.此外，为达到研究目的，您还会被要求在课堂

的情境下填写 12 份简短的问卷调查。 

保密性 

 您本次的参与是完全出于自愿的，同时，您也有权利拒绝参加此次研

究。如果您决定参加，也可随时向研究者要求退出研究而不会受到任何处罚

或遭受任何原本有权获得的福利损失。如果您在研究数据收集完毕之前退出

研究，关于您的研究数据将会被立即返还给您或者及时销毁。我们保证，所

有搜集到的研究数据仅会用于学术使用，并将严格保密储存于研究者的办公

室。所有的访谈音频文件以及您回复的问卷将在研究结束两年内销毁。 

 最后，诚挚的感谢您愿意参与本次研究，祝您生活愉快，学习进步！ 

联系方式 

如果您对该研究的主题或者过程有任何疑问，您可以随时通过邮件

（XXX）或者电话（XXX）联系研究者周妤婕女士。如果您感觉自己在参

与研究的过程中或者之后受到不平等的对待或者遭受到不良的影响，抑或是

研究程序不符合该表格所示，您也可以通过邮件 hkbu_rec@hkbu.edu.hk 与学

术伦理委员会取得联系，或是直接写信致香港九龙区九龙塘香港浸会大学研

究生院进行投诉或举报。 

请填写以下同意书，表明您愿意参加本研究 

参与者同意书 

我已经阅读并理解上述信息，并且接收到了该文件的副本并同意参与

本次研究！ 
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参与者姓名:                签名:                     日期: 

 

____________________    ___________________    ___________________ 

 

研究者姓名:                签名:                     日期: 

 

____________________    ___________________    ___________________ 
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Appendix 3 Questionnaire 

 

中国大学生课堂手机多任务处理调查问卷 

Questionnaire for Chinese undergraduates’ in-class smartphone multitasking  

             过滤性问题 filter questions： 

 

1. 您是否为中国大陆高校在读本科生？ 

 Are you an undergraduate student currently in a university or college of 

 mainland China? 

2. 您是否在面授课堂上使用过手机？ 

 Have you ever used smartphone in real-time class? 

 第一部分：人口统计学信息 

 Section 1: demographic information 

 

1. 您的性别是？ 

 What is your gender?      

    男  Male 女 Female 

 

2. 您所就读的大学是_______?   

 What university are you in _______？ 

 

3. 您的专业________? 

 What is your major________? 

 

4. 您的年级是？  

 Which grade are you in?  

 一年级 grade 1  二年级 grade 2  三年级 grade 3  四年级 grade 4  

   

5. 您的 GPA 排名是? 

 What is your GPA rank?   

 高 （前 25%）High（Top 25%） 

 中   middle 

 低 （后 25%）low （last 25%） 

 第二部分：课堂手机多任务处理行为 

 Section 2: in-class smartphone multitasking behavior 

6. 您一般会将手机带入课堂吗? 

 Do you usually bring the smartphone to the class?   
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  会 Yes   不会 No 

 

7. 请问您的同学或者同伴会将手机带入课堂吗？ 

 Do your peers normally bring the smartphone to the classroom?  

 会 Yes    不会 No 

8. 你的同学或者同伴会在上课时使用手机吗？ 

 Do your classmates or peers use their smartphones during classes?  

 会 Yes 不会 No 

 

9. 上课时，你的手机一般放置在何处？ 

 Where do you usually put your smartphone when having classes? 

 正面朝上放置在课桌上 

 put the smartphone facing up on the desk 

 正面朝下放置在课桌上 

 put the smartphone flipped facing down on the desk 

 放在看不见的地方（如：口袋，抽屉，包等） 

 put the smartphone in the invisible places (e.g., pocket, drawer, bag and so 

 on) 

 放在老师或者学校指定的地方 （如：手机袋等） 

 put the smartphone in the place specified by teachers or school (e.g., 

 phone  pocket) 

 

10. 上课时，你会用手机做什么（多选） 

 访问社交网络 

 accessing social networking (e.g., Weibo, Moment) 

  发送/回复即时短信 

 sending/replying instant messages (e.g., QQ, WeChat) 

  手机短信 

 Traditional short message service (SMS) 

  网上购物 

 online shopping 

  读小说 

 reading novels 

  看视频 

 watching videos 

  听音乐  

 listening to the music 

  看电影  

 watching movies 

  拍摄 PPT 

 photographing PowerPoint slides  

  搜索其它课程资料 

 searching other courses’ materials 

  做其它课程的作业 

 completing assignments of other courses 

  记笔记 
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 taking notes 

  其它，请注明______ 

 Others, please specify_____ 

 

11. 请选择符合你上课使用手机状态的选项 

 Please select an option that matches your in-class smartphone use status. 

  我不停的在课程和手机上来回切换 

 I kept switching back and forth between the course and the smartphone 

  我一直沉浸在手机里，基本没听老师讲课 

 I immersed in phone activities all the time, and basically did not listen to 

 the lectures 

  其它，请注明_______ 

 Other, please specify_____ 

 

12. 在课堂上，你每次会持续使用手机多久，以用于： 

 During classes, how long do you use smartphone each time for? 

1. 课堂无关的活动 

 Course-unrelated activities  

2. 与课堂有关的活动 

 Course-related activities 

3. 与课堂无关但与学习有关的活动 

 Course-unrelated but learning related activities 

 

13. 在 45 分钟的课堂时间内，你累积会持续使用手机多久，以用于： 

 During the 45-minute class time, how long do you use your smartphone 

 for?      

1. 课堂无关的活动 

 Course-unrelated activities  

2. 与课堂有关的活动 

 Course-related activities 

3. 与课堂无关但与学习有关的活动 

Course-unrelated but learning related activities 

 

14. 你在使用手机的时候能够有效地兼顾老师的课程吗？ 

 Are you able to juggle the class while using your smartphone? 

  我能 I can    

  基本能 I basically can   

  基本不能 I can hardly   

  不能 I cannot 

15. 上课时，你的注意力多长时间会分散一次？ 

 How often do you get distracted during classes? 

  五分钟 5mins  

  十分钟 10mins 

  十五分钟 15mins 

  二十分钟 20mins 
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  二十五分钟 25mins 

  超过 25 分钟 More than 25mins 

  我根本不能集中注意力 I cannot concentrate on the lectures at all 

  没有固定的频率 not fixed 

  我从不分神 I never get distracted 

 

第三部分：学术和非学术多任务处理的预测因素 

Section 3: predictors for off-task and on-task smartphone multitasking 

16.以下是对课堂手机行为的测量题项，请你按照真实的想法回答问题。 

Following are items on in-class phone behaviors. Which best describe you, rate 

each on the scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

上课时玩手机的体验真的会为我带来愉悦感  

The experience of playing on smartphone during classes was truly a joy. 

和其他能在课堂上做的事情相比，玩手机让人感到愉快 

Compared with other things I could have done in classes, the time I spent playing 

on my smartphone was truly enjoyable. 

我非常享受沉浸在玩手机中的感觉 

I enjoyed being immersed in exciting smartphone activities during classes. 

在课堂上玩手机能让我暂时忘却烦恼 

While playing on smartphone during classes, I was able to forget my problems. 

17.以下是关于智能手机功能的题项，请在量表上对每一个进行评分 

Following are items on phone functions, rate each on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我相信手机能给我的日常生活提供方便，因为它能让我不用时常携带书本，

钱，手表或是笔记本电脑 

I believe that smartphones provide me convenience in my daily life by eliminating 

the need to carry books, money, watches, or laptops 

我相信智能手机帮我节省了很多时间（如：线下支付） 
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I believe that smartphones facilitate time-consuming processes (e.g., offline 

payments). 

18.以下是关于教师日常教学行为的题项，请在量表上对每一个进行评分。 

Following are items on teachers’ teaching conducts, rate each on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

老师们热衷于课堂教学 

Instructors were enthusiastic about teaching. 

老师授课风格激发了我的学习兴趣 

Instructors’ style of presentation held my learning interest.   

老师对学生非常的友好 

Instructors were friendly toward each individual student. 

老师对学生很关注 

Instructor had a genuine interest in students   

老师非常欢迎学生向他们寻求帮助 

Students felt welcome in seeking advice/help from instructors.  

19.以下是关于在课堂上玩手机这一行为心理感知的题项，请在量表上对每

一个进行评分。 

Following are items on perceptions of non-academic phone use behaviour in the 

class, rate each on scale.  

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

上课玩手机让我感觉很好 

Playing on my smartphone during classes makes me feel good 

上课玩手机让我感到开心 

Playing on my smartphone during classes makes me feel happy. 

上课玩手机让我愉悦 

Playing on my smartphone during classes gives me pleasure. 

上课玩手机让我有满足感 
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Playing on my smartphone during classes makes me feel satisfied. 

20.以下是关于大学课程内容的题项，请在量表上对每一个进行评分 

Following are items on university courses, rate each on scale.  

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

学校的课程内容会经常更新 

The courses offered by the university provide up-to-date content. 

学校提供的课程符合我的需求 

The courses offered by the university provide content that fits my needs 

学校提供的课程内容非常充足 

The courses offered by university provide sufficient content. 

学校提供的课程内容非常有用 

The courses offered by university provide useful content. 

21.以下是有关自身学习能力的题项，请在量表上对每一个进行评分 

Following are items on learning ability, rate each on scale 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我感觉自己的能力不完全能应对课程内容所带来的挑战 

I was challenged by the course content, and my skills would not allow me to meet 

this challenge 

我的能力与课程任务的难度不匹配 （或高或低） 

My abilities mismatched the difficulty level of my university course (higher or 

lower). 

我觉得我没有足够的能力去应对高难度的课程任务（或高或低） 

I felt I was not competent enough to meet the demands of the task in the 

university 

class (higher or lower). 

课程的难度和我的能力并不总是非常相当（或高或低） 

The challenge of the course and my skills were not at an equal level. 
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22.以下是关于在课堂中学生心理感受的题项，请在量表上对每一个进行评

分 

Following are items on students’ perception about in-class learning, rate each on 

scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我时常在上课时感到无所事事，不知道自己要做什么 

I often find myself at ‘loose ends’, not knowing what to do when having classes.  

在上课的时候，我很难让自己兴奋起来 

I find it hard to entertain myself when having classes. 

课上做的许多事情都是重复和单调的 

Many things I have to do are repetitive and monotonous when having classes.  

我在上课时需要更多的刺激才能投入 

It takes more stimulation to get me going when having classes. 

我觉得自己没有动力去做一些课堂任务 

I don’t feel motivated by most things I do when having classes. 

我很难对课堂的一些任务保持持久的兴趣 

It is hard for me to find something to do or to see to keep me interested during 

classes.  

23. 请在量表上对下面每个描述进行评分 

Rate each item on scale 

1 与我非常不符 very untrue of me      7 非常符合我 very true of me 

在课堂上玩手机让我觉得很愧疚 

I feel guilty about performing course-unrelated smartphone activities during classes. 

我曾对自己没有集中精力听课而是在玩手机感到很难过 

I used to feel bad that I was using smartphone for course-unrelated activities instead 

of paying attention to lectures. 

24.以下是对手机日常使用行为的测量题项，请在量表上对每一个进行评分 
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Following are items on daily phone use behavior, rate each on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我会尽可能延长在手机活动上的时间 

I would prolong my use of smartphones for doing smartphone activities. 

我会尽可能多的用手机 

I would play on the smartphone as often as I can. 

只要有时间，我就会使用手机 

I would play on the smartphone wherever I can. 

25.以下是关于大学生课堂任务切换频率（从听课切换到玩手机）的测量题

项，请您回顾自己往日的课堂行为，在量表上对每一个进行评分 

Following are items on frequency of students’ task-switching behavior (switching 

from the class to non-academic phone activities). Rate each on scale.  

     1-从不 never 2-很少 seldom 3-偶尔 occasionally 4-有时 sometimes  

     5-时常 often 6-经常 always 7-频繁 frequently 

在课堂上，从听课转换到发送即时短信（如：QQ， 微信）是我_______做

的 

On average, I _____switched from the class to instant messaging through my 

smartphone (e.g., QQ and WeChat). 

在课堂上，从听课切换到用手机浏览社交媒体（如：微博，朋友圈，知乎）

是我______做的。 

On average, I _____switched from the class to scrolling through social media feeds 

through my smartphone (e.g., Weibo, Moment, and Zhihu) 

在课堂上，我______从听课转换到与课程无关的手机活动中。 

I _______switched from listening to the class to conducting other course-unrelated 

phone activities. 

26. 请结合自身的经历在量表上对以下每一个题项进行评分。 

Please rate each item on scale according to your personal experience. 

1 与我非常不符 very untrue of me      7 非常符合我 very true of me 
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尽管我在用手机和他人聊天，我都时常想起课堂上正在发生的事情 

Even when I am in a conversation with others, I often think about what is happening 

in my classes at the back of my mind 

当我听到老师讲的一些内容，我的思维就会立刻飘到那里去了 

When I hear something from my teacher, my thoughts drift there immediately 

当我听到老师讲的一些内容，它会触发我立即关注课程的冲动 

When I hear something from teacher, it triggers an impulse in me to focus on the 

lecture right away. 

我在上课的时候能够看到周围的同学没有使用手机 

I noticed that no peers around me were using smartphone during lectures. 

我在上课的时候能够看到周围的同学正在记课堂笔记 

I noticed that the peers around me were taking class notes seriously during lectures. 

27. 以下是对大学老师授课语言及行为的测量题项，请在量表上对每一个进

行评分。 

Following are items on university teachers teaching languages and conducts, rate 

each on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

老师会在即将要讲解重要内容前进行提示或者强调 

The teacher would give a prompt or emphasis before teaching important content. 

课堂上，老师会走下讲台进行巡视 

The teacher would patrol the classroom during the class. 

老师会用语言或者肢体动作对学生的行为进行提醒 

The teacher would use body language to remind students during the class. 

28. 请结合自身经历对下列题项进行评分。 

Please rate the following items on scale in reference to your own experience. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

有些大学课程是具有挑战性的 
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The course is challenging / stimulating.  

我在大学课程中学到过一些有用的东西 

I learned something valuable in this course. 

有些大学课程增加了我对某些学科的兴趣 

The course increased my interest in the subject.  

大学课程内容是有价值的 

The contents are valuable  

我在大学课程中学到的一些东西将对我的未来很有帮助 

What I am learning in this class will be important to my future learning.  

29. 请参照您的真实想法对下列题项进行评分。 

Please rate each of the following items according to your real experience. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我决定从与课堂无关的手机活动转回到听课中去 

I am determined to switch back from class-unrelated smartphone task/tasks to 

lectures.  

在课堂上，我从做与课无关的手机活动转回到听课状态的可能性较高 

The likelihood of switching back from class-unrelated smartphone task/tasks to 

lectures is high. 

我会考虑从课堂无关的手机活动转回到听课中去。 

I am considering switching back from course-unrelated smartphone activities to 

lectures. 

30. 请选择一个合适的频率副词来反映您真实的任务切回经历 

Please choose an appropriate adverb of frequency to reflect your real switching-

back experience. 

     1-从不 never   2-很少 seldom   3-偶尔 occasionally   4-有时 sometimes  

     5-时常 often 6-经常 always 7-频繁 frequently 

从发送即时短信转回到课堂是我_______做的 
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I ______switched back from sending instant messages by smartphone to listening 

to the class. 

从用手机浏览社交网络转回到课堂是我______做的。 

I _______switched back from accessing social networking by smartphone to 

listening to the class. 

我______从与课程相关的其它手机活动中转换回课堂。 

I _______switched back from conducting other course-unrelated smartphone 

activities listening to the class. 

31.以下是关于手机教育可供行的测量题项，请对其进行评分。 

Following are items on educational affordances of phone, please rate each on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我发现手机对学习有用 

I found smartphones as useful for learning. 

将手机用于学习能够帮助我更快理解学习内容 

Using smartphones for learning helped me understand the course content faster. 

将手机用于学习可以提高我的学习效率 

Using smartphones for learning enhanced my learning efficiency. 

我相信手机可以是一个有用的学习工具 

I believe smartphone can be a useful leaning tool.  

我相信使用手机会提高学习效率 

I believe using smartphone is effective for learning.  

我相信能从手机中获取一些丰富的学习资源 

I believe I can obtain resourceful learning materials from the smartphones. 

智能手机有许多学习功能，例如可以拍照，记笔记，浏览网站等 

There are various educational functions provided by smartphones, like taking 

pictures, note taking, browsing websites, etc. 

手机的教育功能是日新月异的 
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The educational functions of smartphones are up-to-dated.  

32.请对以下描述进行评分。 

Please rate the following items on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

和我亲近的同学或者朋友认为我可以在上课时用手机辅助学习 

Peers who are close to me think that I can use smartphone to facilitate learning 

during lectures. 

那些对我的行为有重大影响的同学或朋友认为我可以在上课时用手机辅助学

习 

Peers who influence my behavior think that I can use smartphone to facilitate 

learning during lectures. 

那些被我重视的朋友或者同学认为我可以在上课时用手机辅助学习 

Peers whose opinions I value think that I can use smartphone to facilitate learning 

during lectures. 

33. 以下是对大学课程难度的测量题项，请对下列描述进行评分。 

Following are items on the difficulty of university course, please rate each on scale.  

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

完成大学课程是一个挑战 

Completing university courses is a big challenge for me. 

我发现有些大学课程比较复杂 

I found that university courses are complicated. 

我发现完成大学课程有点难 

I found it a bit hard to complete university course. 

34. 以下是学习学习情绪的测量题项， 请参照自身经历对其评分。 

Following are items on emotions of in-class learning, please rate each on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我会因为课堂学习中发生的事情而沮丧 
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I felt upset because of something happened unexpectedly during lectures. 

在上课时，我会感到焦虑和压力 

I felt nervous and stressed during lectures. 

我发现自己有时会听不懂老师正在讲的内容 

I found that I cannot follow my teachers’ lectures? 

我上课时会感到学习困难堆积如山 

I felt learning difficulties were piling up high that I cannot overcome them when 

having classes. 

35. 以下是班级认同感的测量题项，请对下列各描述进行评分。 

Following are items on sense of identity, please rate them on scale. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

班级成员是我重要的身份之一 

Being a class member is an important part of who I am. 

我和我的同学以及朋友之间有很强的纽带感 

I identify strongly with my friends and classmates 

我可以感到自己与同班同学或朋友之间的团结 

I feel a sense of solidarity with my friends and classmates. 

36. 以下是关于大学生课堂任务切换频率（从听课切换到与课堂相关手机活

动）的测量题项，请您回顾自己往日的课堂行为，在量表上对每一个进行评

分 

Following are items on frequency of students’ task-switching behavior (switching 

from the class to academic phone activities). Rate each on scale.  

     1-从不 never 2-很少 seldom 3-偶尔 occasionally 4-有时 sometimes  

     5-时常 often 6-经常 always 7-频繁 frequently 

在课堂上，从听课转换到用手机拍摄 PPT 是我_______做的 

I ______switched from listening to the class to photographing PowerPoint slides 

by smartphone. 
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在课堂上，从听课切换到用手机搜索与课程相关的资料是我______做的。 

I _______switched from listening to the class to searching course-related materials 

by smartphone. 

在课堂上，我______从听课转换到与课程相关的手机活动中。 

I _______switched from listening to the class to conducting other course-related 

smartphone activities. 

37. 请根据真实经历对下列题项进行评分。 

Please rate the following items according to your real experience. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

做与课堂相关的手机活动（如：查找课程相关的资料，查字典等）能够帮助

我更加有效率的学习及获取知识 

Compared with course-related smartphone activities, lectures help me study and 

acquire knowledge more efficiently. 

进行课堂相关的手机活动有时比老师的课更容易让我理解正在学习的内容 

Compared with course-related smartphone activities, lectures sometimes make it 

easier to understand what I am learning in class. 

进行与课堂相关的手机活动有时比老师正在讲的内容对我的学习更有帮助 

Comparing with course-related smartphone activities, lectures are sometimes more 

useful to my academic performance. 

我会在课堂上一直用手机做与课堂相关的任务（如：拍摄PPT， 搜索课程资

料），直到该任务完成 

I would keep using smartphone for academic purposes (e.g., photographing PPT, 

searching course materials) during lectures until I finish my task.  

我会在课堂上一直用手机做与课堂相关的任务（如：拍摄PPT， 搜索课程资

料），直到得到我想要的答案 

I would keep using smartphone for academic purposes (e.g., photographing PPT, 

searching course materials) during lectures until I get what I want.  

如果我在课堂上一直持续使用手机进行与课堂相关的事，我会被老师误解为

我在玩手机 

If I use my smartphone to do on-task activities during class, my teacher might think 

that I was using my smartphone for fun. 
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如果我在课堂上一直持续使用手机进行与课堂相关的事，我反而会错过很多

重要的课程内容 

If I use my smartphone to do on-task activities during class, I may miss some 

important course content. 

如果我在课堂上一直持续使用手机进行与课堂相关的事，我的学习成绩也会

受到影响 

My academic performance might be affected if I keep using my smartphone for 

class-related activities. 

38.请结合您的经历对以下题项进行评分。 

Please rate each item on scale according to your experience.  

1 与我非常不符 very untrue of me         7 非常符合我 very true of me 

我担心同学在课堂上比我学到更多 

I worried that my peers would learn more from our ongoing lectures than I would. 

我担心我的朋友在课堂上比我学到更多 

I worried that my friends would learn more from the ongoing lectures than me. 

当我发现我的同学或者朋友比我学得更好时，我会感到焦虑 

When I feel that my friends learned more than I did, I may feel anxious. 

39. 以下是教师领导力的测量题项，请对其进行评分。 

Following are items on leadership of instructors, please rate each on scale.  

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我们的老师是很有名望的 

Our teachers are prestigious. 

我们的老师能够洞察教室里发生的一切 

Our teacher knows everything that goes on in the classroom. 

我们的老师能够很好的领导学生 

Our teacher shows good leadership with students. 

我们的老师能够控制学生的课堂行为 

Our teacher controls students’ behavior in class. 
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40. 请参照您的真实想法对下列题项进行评分。 

Please rate each of the following items according to your real experience. 

1 非常不同意 strongly disagree        7 非常同意 strongly agree 

我想过从与课堂相关的手机活动（用手机学习）转回到听课状态中去 

I am considering decreasing time on my class-related smartphone task/tasks and 

increasing time on teachers’ lecture. 

我会考虑从与课堂相关的手机活动（用手机学习）转回到听课状态中去 

I am determined to switch back from class-related smartphone task/tasks to 

teachers’ lecture.  

在课堂上，我从做与课堂相关的手机活动（用手机学习）转回到听课状态的

可能性较高 

The likelihood of switching back from class-related smartphone task/tasks to 

teachers’ lecture is high. 

41. 以下是关于大学生课堂任务切换频率（从听课切换到与课堂相关手机活

动）的测量题项，请您回顾自己往日的课堂行为，在量表上对每一个进行评

分 

Following are items on frequency of students’ task-switching behavior (switching 

from the class to academic phone activities). Rate each on scale.  

     1-从不 never 2-很少 seldom 3-偶尔 occasionally 4-有时 sometimes  

     5-时常 often 6-经常 always 7-频繁 frequently 

从用手机拍摄 PPT 转回到课堂是我_______做的 

I ______switched from photographing PowerPoint slides by smartphone back to 

listening to the class. 

从搜索与课程相关的资料转回到课堂是我______做的。 

I _______switched from searching course-related materials by smartphone back to 

listening to the class. 

我______从与课程相关的其它手机活动中转换回课堂。 

I _______switched from conducting other course-related smartphone activities 

listening back to the class. 
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Appendix 4 Results of reliability and validity for Model 1A 

Descriptive statistics of the constructs in Model 1a 

Items Loadings CR AVE 

Hedonic Value (HV)  

 

0.886 

 

 

0.660 

HV1 0.730 

HV2 0.856 

HV3 0.844 

HV4 0.815 

Pleasure (PLE)  

 

0.939 

 

 

0.793 

PLE1 0.864 

PLE2 0.900 

PLE3 0.923 

PLE4 0.874 

Task-ability Discrepancy (TAD) 

TAD1 0.751  

0.903 

 

0.699 TAD2 0.881 

TAD3 0.864 

TAD4 0.843 

Low Course value (measured by the average value of lack of appeal and the 

average value of lack of practical value) 

TA-AVE 0.876 0.896 0.812 

CU-AVE 0.926 

Boredom (BD) 

BD1 0.791  

 

0.921 

 

 

0.661 

BD2 0.869 

BD3 0.813 

BD4 0.767 

BD5 0.839 

BD6 0.796 

Dependency (DEP) 

DEP1 0.841  

0.891 

 

0.732 DEP2 0.875 

DEP3 0.850 

Switching behavior (INT 1A) 

INT1 0.792  

0.888 

 

0.727 INT2 0.874 

INT3 0.888 

 

 

Correlations Between Constructs in Model 1A 

 

 BD LCV DEP INT 

1A 

HV PLE TAD 

BD 0.813       

LCV 0.269 0.901      

DEP 0.421 0.160 0.856     

INT 1A 0.487 0.183 0.475 0.852    
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HV 0.480 0.061 0.485 0.493 0.813   

PLE 0.429 0.037 0.469 0.448 0.666 0.891  

TAUF 0.464 0.062 0.228 0.255 0.272 0.294 0.836 

Note: Diagonal values in bold are square roots of AVEs 

 

 

Loadings and Cross-loadings 

 

 HV PLE TAD LCV BD DEP INT 

1A 

HV1 0.730 0.513 0.172 0.023 0.287 0.282 0.364 

HV2 0.856 0.569 0.246 0.087 0.409 0.422 0.450 

HV3 0.844 0.549 0.216 0.096 0.454 0.453 0.406 

HV4 0.815 0.530 0.248 0.032 0.405 0.411 0.377 

PLE1 0.581 0.864 0.270 0.004 0.357 0.381 0.345 

PLE2 0.633 0.900 0.298 0.017 0.396 0.397 0.412 

PLE3 0.584 0.923 0.252 0.033 0.368 0.419 0.401 

PLE4 0.572 0.874 0.225 0.083 0.407 0.470 0.434 

TAD1 0.261 0.232 0.751 0.073 0.291 0.121 0.161 

TAD2 0.247 0.274 0.881 0.055 0.405 0.229 0.226 

TAD3 0.215 0.251 0.864 0.089 0.418 0.216 0.208 

TAD4 0.204 0.248 0.843 0.101 0.416 0.180 0.247 

TA-

AVE 

0.026 0.041 0.023 0.876 0.211 0.191 0.176 

CU-

AVE 

0.078 0.027 0.083 0.926 0.269 0.109 0.156 

BD1 0.469 0.370 0.389 0.247 0.791 0.348 0.418 

BD2 0.416 0.374 0.407 0.318 0.869 0.360 0.414 

BD3 0.364 0.345 0.341 0.232 0.813 0.339 0.363 

BD4 0.347 0.304 0.349 0.071 0.767 0.262 0.398 

BD5 0.348 0.327 0.371 0.250 0.839 0.357 0.394 

BD6 0.390 0.369 0.398 0.168 0.796 0.381 0.386 

DEP1 0.384 0.418  0.189  0.165 0.390 0.841 0.428 

DEP2 0.426 0.399  0.180  0.110 0.319 0.875 0.400 

DEP3 0.437 0.383 0.216 0.133 0.370 0.850 0.389 

INT1 0.389 0.341 0.208 0.069 0.360 0.338 0.792 

INT2 0.421 0.409 0.215 0.173 0.401 0.399 0.874 

INT3 0.448 0.392 0.229 0.208 0.474 0.466 0.888 

Note: Diagonal values in bold are factor loadings of items 

 

 

Common Method Bias Analysis 

 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Total % Of 

Variance 

Cumulative 

% 

 

Total 

% Of 

Variance 

Cumulative 

% 

1 9.133 35.127 35.127 9.133 35.127 35.127 
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2 2.714 10.437 45.563 2.714 10.437 45.563 

3 2.154 8.285 53.848 2.154 8.285 53.848 

4 1.417 5.451 59.300 1.417 5.451 59.300 

5 1.318 5.070 64.370 1.318 5.070 64.370 

6 1.188 4.570 68.940 1.188 4.570 68.940 

7 .996 3.829 72.769    

8 .688 2.645 75.415    

9 .608 2.337 77.751    

10 .555 2.134 79.885    

11 .519 1.997 81.882    

12 .454 1.748 83.630    

13 .442 1.700 85.329    

14 .426 1.637 86.967    

15 .406 1.560 88.526    

16 .389 1.495 90.021    

17 .362 1.391 91.412    

18 .334 1.284 92.696    

19 .317 1.218 93.914    

20 .287 1.104 95.018    

21 .270 1.037 96.055    

22 .259 .994 97.050    

23 .216 .831 97.881    

24 .210 .809 98.690    

25 .193 .742 99.431    

26 .148 .569 100.000    

Extraction Method: Principal Component Analysis 
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Appendix 5 Results of reliability and validity for Model 1B 

 

Descriptive Statistics of the Constructs in Model 1b 

 

Items  Loadings CR AVE 

Sense of Guilt (Guilt) 

Guilt1 0.905 0.906 

 

0.828 

Guilt2 0.916 

Vigilance (VIGI) 

VIGI1 0.804  

0.809 

 

0.587 VIGI2 0.789 

VIGI3 0.701 

Visibility of Peers Behavior (VPB) 

VPB1 0.707 0.811 0.687 

VPB2 0.934 

Educational Cue (EC) 

EC1 0.865  0.874   0.697  

EC2 0.821 

EC3 0.818 

Perceived Course Value (PCV) 

PCV1 0.794  

 

0.933 

 

 

0.736 

PCV2 0.902 

PCV3 0.845 

PCV4 0.896 

PCV5 0.847 

Switching Intention (SI) 

SI1 0.888  

0.915 

 

0.781 SI2 0.923 

SI3 0.838 

Off-task Switching Back behavior (RE 1B) 

RE 1 0.871 0.882 0.713 

RE 2 0.805 

RE 3 0.857 

 

 

Correlations between Constructs in Model 1B 

 

 RE 1B EC Guilty SI PCV VIGI VPB 

RE 1B 0.845       

EC 0.168 0.835      

Guilty 0.160 0.231 0.910     

SI 0.387 0.429 0.397 0.884    

PCV 0.243 0.625 0.318 0.579 0.858   

VIGI 0.167 0.165 0.225 0.281 0.247 0.766  

VPB 0.131 0.180 0.115 0.207 0.230 0.293 0.829 

Note: Diagonal values in bold are square roots of AVEs 
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Loadings and Cross-loadings 

 

 Guilt VIGI VPB EC PCV SI RE 1B 

Guilt1 0.905 0.237 0.141 0.219 0.289 0.351 0.141 

Guilt2 0.916 0.174 0.072 0.202 0.291 0.372 0.150 

VIGI1 0.136 0.804 0.233 0.112 0.188 0.235 0.134 

VIGI2 0.176 0.789 0.256 0.147 0.198 0.212 0.115 

VIGI3 0.213 0.701 0.182 0.122 0.182 0.196 0.136 

VPB1 0.080 0.229 0.707 0.214 0.191 0.107 0.104 

VPB2 0.109 0.263 0.934 0.125 0.201 0.213 0.116 

EC1 0.270 0.160 0.181 0.865 0.619 0.433 0.191 

EC2 0.166 0.105 0.124 0.821 0.425 0.288 0.084 

EC3 0.116 0.138 0.136 0.818 0.486 0.325 0.124 

PCV1 0.323 0.182 0.209 0.499 0.794 0.517 0.260 

PCV2 0.299 0.244 0.241 0.560 0.902 0.524 0.249 

PCV3 0.266 0.225 0.186 0.542 0.845 0.481 0.202 

PCV4 0.257 0.201 0.181 0.542 0.896 0.478 0.173 

PCV5 0.212 0.206 0.166 0.536 0.847 0.475 0.151 

SI1 0.388 0.234 0.150 0.395 0.547 0.888 0.314 

SI2 0.385 0.268 0.188 0.371 0.507 0.923 0.372 

SI3 0.275 0.242 0.213 0.372 0.481 0.838 0.340 

RE 1 0.146 0.141 0.100 0.171 0.277 0.382 0.871 

RE 2 0.105 0.097 0.122 0.111 0.118 0.212 0.805 

RE 3 0.144 0.171 0.118 0.132 0.184 0.343 0.857 

Note: Diagonal values in bold are factor loadings of items 

  

 

Common Method Bias 

 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Total % Of 

Variance 

Cumulative 

% 

 

Total 

% Of 

Variance 

Cumulative 

% 

1 6.633 34.911 34.911 6.633 34.911 34.911 

2 2.155 11.344 46.254 2.155 11.344 46.254 

3 1.652 8.697 54.952 1.652 8.697 54.952 

4 1.385 7.288 62.239 1.385 7.288 62.239 

5 1.097 5.776 68.015 1.097 5.776 68.015 

6 .980 5.160 73.175    

7 .697 3.670 76.846    

8 .629 3.312 80.157    

9 .587 3.089 83.247    

10 .456 2.403 85.649    

11 .431 2.266 87.915    

12 .408 2.146 90.061    

13 .379 1.995 92.056    

14 .340 1.790 93.846    

15 .304 1.599 95.444    
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16 .296 1.558 97.003    

17 .203 1.070 98.072    

18 .195 1.028 99.101    

19 .171 .899 100.000    

Extraction Method: Principal Component Analysis. 
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Appendix 6 Results of reliability and validity for Model 2A 

 

Descriptive Statistics of the Constructs in Model 2A 

 

Items Loadings CR AVE 

Utilitarian Value (UV) 

UV1 0.887  

0.922  

 

0.797 UV2 0.935 

UV3 0.854 

Usefulness (USE) 

USE1 0.919  

0.897  

 

0.744 USE2 0.783 

USE3 0.880 

Educational affordance (EA) 

EA1 0.951 0.945  0.895 

EA2 0.941 

Peer Influence (PI) 

PI1 0.886  

0.932  

 

0.821 PI2 0.925 

PI3 0.907 

Course Difficulty (CD) 

CD1 0.840  

0.904 

 

0.759 CD2 0.896 

CD3 0.878 

Academic stress (STRESS) 

STRESS1 0.820  

0.878 

 

0.643 STRESS2 0.816 

STRESS3 0.805 

STRESS4 0.767 

Sense of Identity (IDEN) 

IDEN1 0.869  

0.914 

 

0.779 IDEN2 0.894 

IDEN3 0.885 

On-task Switching off (INT 2A)  

INT1 0.843  

0.883 

 

0.715 INT2 0.897 

INT3 0.794 

  

 

Correlations between Constructs 

 

 CD IDEN INT 

2A 

PI UV EA STRESS USE 

CD 0.871        

IDEN 0.361 0.883       

INT 2A 0.354 0.283 0.846      

PI 0.374 0.390 0.363 0.906     
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UV 0.459 0.437 0.381 0.583 0.893    

EA 0.562 0.442 0.391 0.488 0.694 0.946   

STRESS 0.603 0.221 0.229 0.155 0.209 0.276 0.802  

USE 0.456 0.491 0.403 0.582 0.842 0.730 0.209 0.862 

Note: Diagonal values in bold are factor loadings of items 

       

 

Loadings and Cross-loadings 

 

 USE CD IDEN INT 

2A 

PI UV EA STRESS 

USE1 0.919 0.410 0.465 0.356 0.506 0.778 0.675 0.161 

USE2 0.783 0.251 0.313 0.271 0.442 0.655 0.431 0.089 

USE3 0.880 0.491 0.474 0.404 0.550 0.739 0.747 0.272 

CD1 0.454 0.840 0.314 0.265 0.355 0.467 0.532 0.442 

CD2 0.472 0.896 0.371 0.358 0.386 0.470 0.588 0.518 

CD3 0.292 0.878 0.268 0.298 0.253 0.291 0.375 0.596 

IDEN1 0.497 0.426 0.869 0.286 0.375 0.442 0.468 0.269 

IDEN2 0.390 0.286 0.894 0.245 0.335 0.351 0.341 0.185 

IDEN3 0.402 0.224 0.885 0.212 0.315 0.355 0.349 0.117 

INT1 0.390 0.349 0.262 0.843 0.351 0.358 0.418 0.234 

INT2 0.352 0.303 0.251 0.897 0.309 0.339 0.307 0.206 

INT3 0.254 0.221 0.193 0.794 0.240 0.248 0.235 0.115 

PI1 0.536 0.310 0.342 0.290 0.886 0.543 0.455 0.101 

PI2 0.519 0.361 0.357 0.328 0.925 0.519 0.450 0.170 

PI3 0.528 0.343 0.359 0.363 0.907 0.524 0.423 0.146 

UV1 0.723 0.451 0.361 0.362 0.506 0.887 0.648 0.210 

UV2 0.778 0.433 0.422 0.379 0.544 0.935 0.661 0.207 

UV3 0.750 0.347 0.385 0.278 0.509 0.854 0.549 0.142 

EA1 0.718 0.536 0.422 0.373 0.460 0.666 0.951 0.252 

EA2 0.661 0.526 0.415 0.368 0.463 0.647 0.941 0.270 

STRESS1 0.243 0.522 0.148 0.226 0.157 0.254 0.276 0.820 

STRESS2 0.133 0.433 0.146 0.139 0.087 0.117 0.142 0.816 

STRESS3 0.230 0.548 0.288 0.210 0.170 0.223 0.330 0.805 

STRESS4 0.019 0.402 0.098 0.140 0.057 0.029 0.083 0.767 

 

 

Common Method Bias 

 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Total % Of 

Variance 

Cumulative 

% 

 

Total 

% Of 

Variance 

Cumulative 

% 

1 8.160 34.000 34.000 8.160 34.000 34.000 

2 2.670 11.126 45.126 2.670 11.126 45.126 

3 1.623 6.764 51.889 1.623 6.764 51.889 

4 1.548 6.450 58.340 1.548 6.450 58.340 

5 1.264 5.266 63.606 1.264 5.266 63.606 
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6 1.122 4.675 68.280 1.122 4.675 68.280 

7 .975 4.062 72.342    

8 .771 3.211 75.554    

9 .720 3.001 78.555    

10 .670 2.791 81.345    

11 .626 2.606 83.952    

12 .545 2.271 86.223    

13 .449 1.872 88.095    

14 .338 1.409 89.504    

15 .329 1.370 90.874    

16 .324 1.349 92.223    

17 .289 1.203 93.426    

18 .277 1.155 94.581    

19 .265 1.103 95.684    

20 .261 1.089 96.773    

21 .229 .954 97.727    

22 .209 .873 98.599    

23 .184 .768 99.368    

24 .152 .632 100.000    

Extraction Method: Principal Component Analysis. 
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Appendix 7 Results of reliability and validity for Model 2B 

 

Descriptive Statistics of the Constructs 

 

Items Loadings CR AVE 

Perceived Cost (Cost) 

Cost1 0.741 0.827 0.617 

Cost2 0.898 

Cost3 0.704 

Task Completion (TC) 

TC1 0.941 0.925 0.861 

TC2 0.915 

Relative Usefulness (RU) 

RU1 0.885 0.889 0.727 

RU2 0.882 

RU3 0.788 

Fear of Lagging behind (FOLB) 

FOLB1 0.894 0.928 0.811 

FOLB2 0.921 

FOLB3 0.886 

Leadership of Instructor (LI) 

LI1 0.780 0.901 0.694 

LI2 0.844 

LI3  0.889  

LI4 0.817 

Switching Intention (SI) 

SI1 0.899 0.926 

 

0.806 

SI2 0.920 

SI3 0.875 

On-task Switching back Behavior (RE 2B) 

RE 1 0.836 0.878 0.706 

RE 2 0.834 

RE 3 0.850 

 

 

Correlations between Constructs 

 

 FOLB RU TC       LI RE 2B COST SI 

FOLB 0.900       

RU 0.178 0.853      

TC 0.185 0.559 0.928     

LI 0.192 0.394 0.438 0.833    

RE 2B 0.122 0.380 0.429 0.407 0.840   

COST 0.267 0.416 0.416 0.388 0.226 0.785  

SI 0.122 0.450 0.438 0.545 0.508 0.369 0.898 

Note: Diagonal values in bold are factor loadings of items 
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Loadings and Cross-loadings 

 

 Cost SI FOLB RU TC LI RE 2B 

Cost1 0.741 0.245 0.165 0.418 0.355 0.266 0.190 

Cost2 0.898 0.379 0.203 0.328 0.356 0.345 0.203 

Cost3 0.704 0.205 0.296 0.248 0.270 0.306 0.133 

SI1 0.301 0.899 0.122 0.382 0.340 0.461 0.445 

SI2 0.324 0.920 0.120 0.404 0.389 0.481 0.437 

SI3 0.364 0.875 0.088 0.422 0.443 0.521 0.482 

FOLB1 0.234 0.119 0.894 0.187 0.183 0.160 0.113 

FOLB2 0.243 0.096 0.921 0.137 0.151 0.158 0.106 

FOLB3 0.244 0.110 0.886 0.151 0.163 0.197 0.110 

RU1 0.389 0.489 0.124 0.885 0.506 0.404 0.348 

RU2 0.349 0.333 0.209 0.882 0.473 0.295 0.331 

RU3 0.313 0.268 0.137 0.788 0.446 0.275 0.284 

TC1 0.411 0.440 0.190 0.526 0.941 0.415  0.420 

TC2 0.358 0.367 0.151 0.512 0.915 0.397 0.374 

LI1 0.345 0.479 0.208 0.342 0.337 0.780 0.358 

LI2 0.328 0.423 0.174 0.351 0.374 0.844 0.328 

LIr3 0.331 0.478 0.153 0.339 0.390 0.889 0.369 

LI4 0.286 0.427 0.097 0.278 0.357 0.817 0.295 

RE 1 0.217 0.457 0.151 0.334 0.385 0.359 0.836 

RE 2 0.196 0.346 0.119 0.316 0.390 0.320 0.834 

RE 3 0.159 0.458 0.042 0.308 0.315 0.343  0.850 

 

 

Common Method Bias 

 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Total % Of 

Variance 

Cumulative 

% 

 

Total 

% Of 

Variance 

Cumulative 

% 

1 7.207 34.318 34.318 7.207 34.318 34.318 

2 2.040 9.713 44.030 2.040 9.713 44.030 

3 1.835 8.736 52.766 1.835 8.736 52.766 

4 1.412 6.726 59.493 1.412 6.726 59.493 

5 1.171 5.575 65.068 1.171 5.575 65.068 

6 .928 4.417 69.485    

7 .871 4.146 73.631    

8 .686 3.268 76.899    

9 .673 3.206 80.106    

10 .545 2.593 82.699    

11 .472 2.246 84.945    

12 .464 2.207 87.153    

13 .432 2.059 89.212    

14 .387 1.842 91.054    

15 .370 1.760 92.814    

16 .318 1.514 94.328    
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17 .295 1.407 95.734    

18 .272 1.294 97.028    

19 .232 1.102 98.131    

20 .214 1.018 99.149    

21 .179 .851 100.000    

Extraction Method: Principal Component Analysis. 
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Appendix 8 ESM mini-questionnaire 

 

即时课堂情境下手机多任务处理 ESM 迷你问卷 

ESM mini-questionnaire of in-class smartphone multitasking 

 

日期(Date)：_____________ 

时间(Time): _______________am/pm 

填写时间(Time Filled out)：_____________am/pm 

 

1. 现在正在进行的课程是？ 

   专业必修课 compulsory course 

   非专业课 optional course 

 

2. 您的姓名是________? 

 What’s your name? 

 

3. 当你点开这条问卷链接时，你在干什么？ 

        As you clicked this link, what were you doing? 

  我正在使用手机 I was using the smartphone 

  我正在听课 I was listening to the lecture 

  一边听课一边使用手机 I was using smartphone while having class 

 

4. 如果你正在听课，请汇报你专注于课堂时长 

 If you were listening to the class, please report how long you have been 

 concentrated on the class. 

   0 分钟 到 20 分钟 (slide from 0 to 15 minutes) 

 

5. 你在过去 20 分钟内，是否使用过手机？ 

Have you used smartphone in the past 20 minutes? 

  是 Yes      否 No 
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6. 你在过去二十分钟内使用了几次手机？ 

 How many times have you used your smartphones in the past 20 minutes? 

  一次 Once 

  两次 Twice 

  三次 Thrice 

  多于三次 More than thrice 

  很多次，无法统计 Many times, it is impossible to estimate 

 

7. 你每次使用手机的时长 

 How long did you use your smartphone each time? 

  以秒计 in seconds 

  以分钟计 in minutes 

  以十分钟计 in ten minutes 

  二十分钟 twenty minutes 

  每次都不一样 not fixed 

  其它 ______ 

     Others, please specify_______ 

 

8. 在过去的二十分钟内，你用手机做了哪些活动（多选） 

  Which smartphone activity have you done in past 20 mins? You can 

 choose   more than one option 

  浏览社交网络（如微博，朋友圈） 

 Accessing social networking (e.g., Weibo, Moment) 

  发即时短信（如 QQ，微信等） 

 Sending instant messages (e.g., QQ, WeChat) 

  发送手机短信 
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 Sending traditional short message service (SMS) 

  在线购物 

 Online shopping 

  看小说 

 Reading novels 

  看视频 

 Watching videos 

  听音乐 

 Listening to the music 

  完成其它课程的作业 

 Completing assignments of other courses 

  用手机记笔记 

 Taking notes 

  用手机拍摄课程相关资料 （如拍摄 PPT） 

 Recording lectures (e.g., photographing PowerPoint slides)  

  用手机搜索课程资料 

 Searching course materials 

  其他____________ 

 Others, please specify________ 

 

9. 在过去的二十分钟内，你是如何使用手机的？ 

  我一边使用手机一边听老师讲课 

 Using smartphones while listening to the lectures 

  我不停的在课程和手机上来回切换 

 I switched back and forth between lecture and phone 

  以上两种情况兼有 
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 Both of above 

  我一直沉浸在手机中 

 I immersed in the smartphone all the time 
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