


ABSTRACT 

 

Mind Wandering and Self-directed Learning: Testing the Efficacy of Self-

Regulation Interventions to Reduce Mind Wandering and Enhance Online Training 

Performance 

 

by 

 

Jason Gilbert Randall 

 

Mind wandering, or the direction of attention away from a primary task, has been shown 

to harm primary task performance, including learning, and to negatively influence 

individual affect and mood. Mind wandering poses a significant threat in modern training 

that often occurs in self-directed online formats, and is therefore particularly susceptible 

to variability in individual attention. There are three major hypotheses as to why the mind 

wanders: the current concerns, executive failure, and meta-awareness accounts. In order 

to encourage on-task focus in a self-directed, online training environment, and to test the 

efficacy of these three competing hypotheses as to why the mind wanders, I designed 

three interventions that taught different self-regulatory skills in order to combat mind 

wandering during training. Adult participants were recruited online and were randomly 

assigned to complete one of the three experimental interventions prior to training, or a 

control intervention that taught principles of internet safety. All participants then 

completed a three-hour Excel training program online, intermittently reporting their 

degree of on- and off-task attention. Pre- and post-training assessments of learning and 

affect, as well as mind wandering rates were compared between the four groups to 

determine whether the self-regulatory interventions were effective in decreasing mind 

wandering and benefiting training outcomes. Overall, the results suggest that mind 

wandering is associated with lower trainee reactions (affective and utility) and decreased 



mood valence. For only the executive failure condition was mind wandering also 

associated with knowledge and performance learning impairments. There were few 

differences between the control and experimental conditions and few differences among 

the experimental conditions. The data did support the idea that increased engagement in 

several self-regulatory behaviors decreased mind wandering, although the practice of 

these self-regulatory skills primarily did not depend on condition. Thus, claims of the 

relative effectiveness of the three hypotheses as to why the mind wanders are limited. 

Nonetheless, the results of this study inform individuals and organizations in the 

development and application of countermeasures to reduce mind wandering and enhance 

performance in self-directed learning environments. The findings also help integrate 

related theories of mind wandering, mindfulness, self-regulation, and learning.
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CHAPTER 1: Introduction 

Much of the training in today’s world, whether occupational or educational, 

involves at least some degree of online work, making learning more discretionary and 

self-directed. Experts report that the top priorities of the training industry include, in 

ascending priority: 1) increasing the effectiveness of training programs, 2) reducing 

costs/improving efficiency, and 3) increasing learner usage of training programs 

(Training 2013 Industry Report, 2013). Not surprisingly, this has been met with increases 

in online, web-based learning. As of 2012, nearly 40% of training is delivered through a 

technology-based method, with 16.43% of total training occurring in a self-directed (i.e., 

not instructor-led) online environment (American Society for Training and Development, 

2012). Although this shift in the way we train yields greater flexibility and accessibility, 

online self-directed training also presents learners with the enormous challenge of 

deciding what to pay attention to while engaged in the learning process. 

The experience of mental disengagement, or mind wandering, is something 

experienced daily, whether at work, at play, or at rest (Kane et al., 2007, Killingsworth & 

Gilbert, 2010). Mind wandering, or attention directed away from a primary task toward 

other, personal thoughts is a process that often occurs unintentionally (Smallwood & 

Schooler, 2006) and with great frequency, with estimates characterizing nearly half of 

daily-life thoughts as off-task (Killingsworth & Gilbert, 2010). Although the experience 

of mind wandering can serve personal or creative benefits (Baird et al., 2012; Klinger, 

1999; Mooneyham & Schooler, 2013), because this phenomenon diverts attention away 

from the primary task, its influence on primary task performance and on individual affect 

has been shown to be quite harmful (Killingsworth & Gilbert, 2010; Randall, Oswald, & 
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Beier, 2014). Thus, mind wandering may be considered a liability to primary task 

performance and individual mood and well-being. 

 Given the frequency of mind wandering in daily life and the challenges of self-

directed, online training, it may be expected that mind wandering will be even more 

pronounced in such environments because no one is present to keep individuals on track 

and innumerable distractions are just a click away. As a result, mind wandering may be 

expected to result in slower, less effective learning, more error-prone performance, and 

more negative affective reactions, all of which will harm short- and long-term individual 

and organizational outcomes. In order to buffer the negative consequences of mind 

wandering on learning and affect, and to encourage people to stay on-task in a self-

directed learning environment, the purpose of my dissertation was to test the 

effectiveness of several interventions based on self-regulation theory that target the 

theoretical causes of mind wandering. I drew on resource theories that introduce a 

consideration of individuals’ attentional capacity, motivation, and task demand, along 

with self-regulation theories that identify ways to focus attention, in order to accomplish 

this purpose. I then compared the efficacy of these self-regulatory interventions in a 

between-groups experimental design on a sample of individuals completing an online 

Excel training course to evaluate the effect of self-regulation training on the frequency of 

mind wandering and multiple training outcomes including knowledge, performance, 

motivation, and affect. This made it possible to evaluate whether teaching individuals 

how to regulate their own attention could reduce the frequency of mind wandering and 

enhance training outcomes. 
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CHAPTER 2: Mind Wandering 

The Definition, Theory, and Detection of Mind Wandering 

Scientists across several domains have been interested in attention for decades. 

Recently, this issue has been revived by psychologists in the cognitive, experimental, and 

human factors domains under the term mind wandering. Mind wandering has been 

defined as the shift in attention away from a primary task to the processing of 

other/personal goals that often occurs without intention or awareness (Smallwood & 

Schooler, 2006). Smallwood (2013) more clearly conceptualized mind wandering as 

containing two different phases: a) an onset phase that represents the initial shift from 

task focus to off-task focus, and b) a maintenance phase that represents the cognitive 

experience and duration of the off-task episode. 

The concept of mind wandering was derived from theories of executive control, 

which explain people’s ability to control and regulate their own attentional or cognitive 

resources in order to meet goals and accomplish tasks, especially in the face of distraction 

or interference (Kane, Conway, Hambrick, & Engle, 2007; Kane & Engle, 2002). 

Executive control, or the maintenance and direction of attentional focus for a strategic 

purpose, is typically indicated by individuals’ working memory capacity (Conway & 

Kane, 2001; Kane, Poole, Tuholski, & Engle, 2006). So working memory is the 

mechanism by which individuals can attend to task-relevant information while 

simultaneously blocking or ignoring task-irrelevant information (Kane et al., 2006). 

According to this theory, mind wandering represents the disruption of goal maintenance 

(i.e., on-task thoughts and activities) by internally- or externally-generated stimuli that 

interfere by drawing attention away from the primary task (McVay & Kane, 2011a; 
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Smallwood & Schooler, 2006). In order to organize thought content and connect these 

processes to executive control theory, mind-wandering researchers typically categorize 

thoughts into three groups: a) task-related thoughts, b) thoughts about performance on the 

task such as anxiety of performance level (called task-related interference), and c) task-

unrelated thoughts (i.e., mind wandering; Smallwood, Obonsawin, & Reid, 2003). In 

practice, however, the measurement of thought content typically focuses on task-related 

and task-unrelated thoughts only (e.g., Jackson & Balota; Mrazek, Smallwood & 

Schooler, 2012). 

There are several methods for detecting and tracking a wandering mind, including 

subjective (online thought probes, post-hoc scales) and objective methods (response time, 

response inhibition, errors on vigilance tasks, eye tracking, fMRI). Mind wandering is 

manifest in the brain as enhanced activation of the default mode network, which 

essentially characterizes individuals’ natural resting state (i.e., what your brain looks like 

when you are not doing anything; Barron, Riby, Greer, & Smallwood, 2011; Christoff, 

Gordon, Smallwood, Smith, & Schooler, 2009; Weissman, Roberts, Visscher, & 

Woldorff, 2006). However, other objective indicators of mind wandering that are less 

invasive are also not always appropriate because behavioral patterns or other indicators 

(e.g., response time, eye tracking, task errors) are not always isomorphic to mind 

wandering (i.e., not all errors are due to mind wandering). Thus, subjective self-report 

methods that assess the frequency or extent of mind wandering are most often used and 

are often superior alternatives, as they have been shown to be independent from task 

performance (McVay & Kane, 2011a), and to reliably correspond with the brain’s 

representation of mind wandering (activity in the default mode network; Barron et al., 
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2011; Christoff et al., 2009; Weissman et al., 2006). Using such a subjective method, an 

individual with a “higher” mind wandering score is someone who reports a higher 

frequency of off-task thoughts, or alternatively a higher frequency of on-task thoughts; 

and someone with a low mind wandering score would be one who reports a lower 

frequency of off-task thought and/or a higher frequency of on-task thoughts. 

Is Mind Wandering Always Detrimental? 

Although meta-analytic evidence supports the idea that mind wandering is 

negatively associated with primary task performance (Randall et al., 2014), the view that 

mind wandering is always harmful is, of course, overly simplistic and incorrect. An 

evaluation of the advantages and disadvantages of mind wandering requires a careful 

consideration of the definition of mind wandering, including an explicit acknowledgment 

of the primary task and the dependent variable, in order to determine what is on- or off-

task (Randall et al., 2014). One example using two alternative criteria for defining the 

primary task and dependent variable will help demonstrate this point. Ezra is a member 

of the search committee for a new assistant professor position in an area of his 

department that is outside his own. While attending the candidate’s job talk, Ezra tries his 

best to pay attention to the research being presented, but after a while, allows his mind to 

wander away from the material being presented to imagine how the candidate might 

handle MBA students in the classroom, and how she might fit in with the department 

culture. In this scenario, Ezra would likely have failed a multiple-choice test assessing his 

comprehension of the material presented in the talk; but he accomplished much in 

formulating his opinion of the candidate and her overall fit for the position. If Ezra’s 

primary task was defined more narrowly as the processing of the presented material, then 
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his thoughts would be categorized as mind wandering. If, however, his primary task was 

defined more broadly as the goal of evaluating the candidate’s qualifications for the open 

position, then those same thoughts would be categorized as on-task. Thus, the 

determination of the primary task will inform whether a given experience is considered 

mind wandering or not. 

In cases where primary task performance may be relatively unimportant, or where 

broader outcomes such as insight and creativity are required, mind wandering may also 

be beneficial (Baird et al., 2012; Dane & Baer, 2014; Klinger, 1999; Mooneyham & 

Schooler, 2013). For example, mentally disengaging from primary task performance has 

been shown to yield personal benefits (e.g., future planning, self-reflection; Smallwood et 

al., 2011). It is possible that such personal benefits may even outweigh the harm done to 

the primary task in some cases (although this does not change the fact that mind 

wandering still harms primary task performance). In fact, mind wandering may be a 

consequence of acquiring expertise in a particular task domain such that a person’s 

expertise allows him or her to disengage from the primary task in order to process a 

secondary task or replete their attentional store without harming task performance. Thus, 

a careful consideration of goal-salience, task requirements, individual expertise, and 

long-term individual and organizational outcomes is required to help tease apart when 

mind-wandering in the workplace is advantageous (Randall et al., 2014).  

Why does mind wandering occur? And how might it be prevented? 

A careful definition of mind wandering allows a discussion of the mechanisms 

underlying this phenomenon, and identification of these levers subsequently facilitates a 

discussion of the methods by which the onset of mind wandering may be manipulated. 
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Smallwood (2013) summarizes the three primary hypotheses to explain why mind 

wandering occurs (i.e., the onset of mind wandering). I review each of these and, as my 

goal in this paper was to prevent unwanted mind wandering, conclude each hypothesis 

review with a corresponding suggestion to prevent the onset of mind wandering. 

First, the current concerns hypothesis assumes that individuals’ attentional 

resources will be focused on their most salient or rewarding experiences or concerns 

(Klinger, Gregoire, & Barta, 1973). According to this hypothesis, mind wandering during 

task performance occurs when personal concerns and goals are valued to be more 

important or rewarding than the primary task being performed. Thus, the way to prevent 

mind wandering, according to this theory, is to ensure that a) the task at hand is the most 

valued and rewarding, or b) to find a way to set aside or compartmentalize task-irrelevant 

concerns so that they do not interfere with performance of the primary task. 

Second, the executive failure hypothesis (McVay & Kane, 2009, 2010, 2012) 

proposes that mind wandering is a distraction or failure to maintain attention or executive 

control on a primary task, and that it may be automatic or unintentional. Mind wandering 

may be due in part to the presence and urgency of task-unrelated thoughts, but it is also 

dependent on the capacity of the individual to maintain executive control. That is, 

individuals with more executive control (i.e., higher working memory capacity; WMC), 

will be more capable to prevent the onset of mind wandering. However, the idea that 

mind wandering reflects a failure of executive control and should thus be negatively 

correlated with working memory (e.g., McVay & Kane, 2010; 2012b) has been met with 

opposition by Smallwood (2010) and colleagues (e.g., Levinson, Smallwood, & 

Davidson, 2012), who argue that there may be cases where those with higher levels of 
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WMC are more likely to mind-wander (e.g., when completing a non-demanding task; 

Levinson et al., 2012), or to use their enhanced executive control to maintain their off-

task thoughts (Smallwood, 2010; 2013). Reconciliation of these two views requires a 

consideration of resource theories, which will be discussed below (Kanfer & Ackerman, 

1989; Norman & Bobrow, 1975; Randall et al., 2014). In addition to the suggestions 

above for reducing the salience of task-irrelevant distractions that compete for attention 

(i.e., rewarding on-task thought, separating current concerns), this hypothesis suggests 

that attempts to reduce the executive load of the task, or those that increase the executive 

control of the individual, may reduce mind wandering. Although individuals may not be 

able to increase absolute levels of attentional capacity or control, it is possible that 

attempts to simplify the task, or simultaneously, to acquire expertise (e.g., through 

practice, scaffolding, distributed practice, and other learning strategies) might help reduce 

the likelihood of executive failures. Additionally, attempts to restrict outside distraction 

should similarly reduce the likelihood of mind wandering. 

Third, the meta-awareness hypothesis is that mind wandering is a result of not 

being aware of the contents of consciousness (Schooler, Smallwood, Christoff, Handy, 

Reichle, & Sayette, 2011). According to meta-awareness theory, individuals are capable 

of self-monitoring and being present in their current conscious experiences, but often live 

outside the moment. However, this capability to monitor our consciousness also allows us 

to recognize when mind wandering is occurring (Smallwood & Schooler, 2006), and this 

recognition may facilitate the mobilization of attentional resources toward on-task 

thought in order to combat mind wandering (Schooler et al., 2011). This hypothesis is 

related to theories of self-regulation and meta-cognition (e.g., Kanfer & Ackerman, 1989; 
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Kuhl, 1984), that place the individual in conscious control of their own attention 

regulation. Under this hypothesis, attempts to make individuals more aware of their 

current mental activity and goal states (e.g., mindfulness training, metacognitive prompts) 

should help individuals regulate their attention strategically in order to suppress and 

prevent the onset of mind wandering (e.g., Mrazek, Franklin, Phillips, Baird, & Schooler, 

2013). 

These hypotheses suggest a few predictors of mind wandering onsets, including 

outside concerns associated with more value than the primary task, failures of 

individuals’ ability to maintain on-task attention, and the self-control necessary to detect 

and deter the mind from wandering. An organizing framework to help make sense of 

these task and individual characteristics that influence the onset of mind wandering is 

found in resource theories. 

Resource Theories and Mind Wandering 

In their theory of resource allocation, Kanfer and Ackerman (1989) developed a 

framework by which an individuals’ pool of attentional resources is directed toward 

different thoughts and activities while engaged in task performance. According to Kanfer 

and Ackerman (1989), individuals can direct their attention and effort in one of three 

directions: (1) on-task, (2) off-task, or (3) to self-regulation, which helps gauge where 

resources are most needed or the proper way to allocate them. Interestingly, these three 

categories are somewhat reflected in the framework suggested by Smallwood et al. 

(2003) to categorize thoughts as task-related, task-unrelated, or task-related interference. 

The major difference being that mind-wandering researchers typically ignore or perhaps 

underestimate the benefits of thoughts evaluating ongoing performance (i.e., self-
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regulation; Randall et al., 2014), which is something explicitly acknowledged by Kanfer 

and Ackerman (1989) as being sometimes advantageous depending on the level of skill 

acquisition. The model (Kanfer & Ackerman, 1989) also identifies individual and task 

characteristics that influence the likelihood and consequences of engaging in these three 

different classes of thought over the course of learning and performance. 

Tasks that are relatively novel will require focused attentional resources at early 

stages of learning (Ackerman, 1988; Anderson, 1982). For tasks that are relatively 

consistent, fewer attentional resources are necessary at later stages of skill execution as 

the skill is learned and becomes automated. For tasks that are relatively more complex, 

but still within the reach of the person, attentional resources will remain necessary even 

at later stages of performance. Attentional control is needed at early stages of skill 

acquisition for relatively simple and consistent tasks, but remains important for a greater 

amount of time for relatively complex and inconsistent tasks. As such, off-task thought 

will be most likely to occur when attentional control is not engaged (e.g., in later stages 

of performance for tasks that can be automated, and when tasks are so difficult as to be 

beyond the reach of the person executing them, Kanfer & Ackerman, 1989). 

Meta-analytic work that integrated the phenomenon of mind wandering (and its 

counterpart, on-task thought) with resource theories tested these predictions, using 

aggregated data across all sub-fields of psychology (Randall et al., 2014). Meta-analytic 

results demonstrated that overall, people with fewer cognitive resources (working 

memory capacity and cognitive ability) tend to engage in more task-unrelated thought, 

whereas those with more cognitive resources are more likely to engage in task-related 

thought. This finding was in support of McVay and Kane’s executive failure hypothesis 
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(2010; 2012b), which is also in line with dual processing and resource theories of 

attentional control (Kanfer & Ackerman, 1989; Norman & Bobrow, 1975) concerning 

why someone is likely to engage in mind wandering. Simply put, mind wandering is 

more frequent among individuals who are less successful in regulating their attention 

away from distraction and toward on-task activities (i.e., those with lower working 

memory capacity). Notably, however, as predicted by the resource allocation model 

(Kanfer & Ackerman, 1989), as task demand increased (i.e., for longer performance 

episodes) this effect was more pronounced. Thus, there was a higher frequency of task-

unrelated thoughts for people with fewer resources in tasks with higher information-

processing requirements, likely because the task demands exceeded the ability to focus 

by those with lower WMC. These findings suggest that both person (WMC) and task 

characteristics (complexity) are important to consider for the prediction and control of the 

mind wandering experience. 

In terms of its consequences for primary task performance, Randall et al. (2014) 

found that mind wandering was associated with performance decrements, whereas task-

related thoughts were associated with enhanced performance. Further demonstrating the 

importance of considering both individual capability and task demand, the negative 

effects of mind wandering and positive effects of on-task thought on resultant task 

performance were more prominent for tasks with greater attentional demand (i.e., those 

that are more complex and require longer periods of attention). In its totality, Randall et 

al.’s (2014) meta-analytic work generally supports resource allocation theory’s 

predictions that as a task’s attentional demand increases, the positive consequences of 

task-related thought and negative consequences of mind-wandering on task performance 
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also increase. Thus, there is a significant benefit to integrating recent developments of 

mind wandering research with established resource theories. 

However, resource theories identify three major determinants of skilled 

performance and learning: individual ability, task demand, and motivation. After 

reviewing the extant literature on mind wandering, Randall et al. (2014) noted that it was 

not possible to test the role of motivation on the emergence and consequences of mind 

wandering because of insufficient data. In fact, researchers interested in the phenomenon 

of mind wandering took almost no interest in the role of motivation beyond a rather 

small, recent focus in task interest (e.g., Giambra & Grodsky, 1989; Jackson & Balota, 

2012; Krawietz et al., 2012; Smallwood, Nind, & O’Connor, 2009; Unsworth & 

McMillan, 2013). However, resource theories suggest that perhaps equal in importance to 

considerations of whether or not a person has the ability to execute a task and the 

complexity of the task for predicting the regulation of attention is whether or not the 

person wants to do the task (is interested and motivated; Kanfer & Ackerman, 1989). 

Thus, resource theories may contribute even more to an understanding of the mind 

wandering construct beyond the consideration of task demand and individual ability. 

Before detailing how theories of motivation and self-regulation can be incorporated into 

mind wandering, theory, however, it is necessary to review in more detail how mind 

wandering influences important outcomes, including task performance, emotions, and 

learning. 

The Costs of Mind Wandering 

Task performance. By definition, mind wandering diverts attention away from a 

primary task; thus, the effects of mind wandering on the performance of that task may be 
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expected to be deleterious. Meta-analytic evidence supports the idea that the relationship 

between mind wandering and primary task performance is indeed generally negative, and 

of an average moderate effect (ρ = -.24), with the magnitude of this effect increasing for 

more complex tasks (ρ = -.32; Randall et al., 2014). On the other hand, the average meta-

analytic relationship between on-task thought and primary task performance are generally 

positive, and of a similar magnitude (ρ = .30), with the magnitude of this effect increasing 

for more complex tasks (ρ = .37) and those with a longer performance episode (i.e., 

longer than 30 minutes, ρ = .32; Randall et al., 2014). These meta-analytic estimates 

include a wide variety of tasks, including simple laboratory tasks, and more complex 

tasks such as reading, combat simulator training, and even rock climbing. Thus, within 

the bounds of the primary task and with the dependent variable of primary task 

performance, alone, it is evident that mind wandering is harmful and ought to be avoided. 

Included in this meta-analysis of task performance are experiments that had 

learning or training performance as a dependent variable (Bell & Kozlowski, 2002; 

Brown, 2001; Fisher & Ford, 1998; Kozlowski & Bell, 2006; Orvis, Fisher, & 

Wasserman, 2009; Risko et al., 2012). Differences in experimental design, assessment 

method, and training content of the different studies produced variability in the 

magnitude of effects, but overall these studies generally support the idea that learning 

takes attentional effort and focus, and that mind wandering in these cases impairs 

learning and performance. Thus, countermeasures to reduce mind wandering may also be 

expected to be beneficial for learning. 

Affect and emotion. Drawing upon assumptions that focused attention requires 

effort and that depletion of attentional resources manifests as mind wandering in the short 
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term, Weiss and colleagues (Weiss, Plemmons, Merlo, & Kuykendall, 2014) also 

investigated the relationships between mind wandering and more chronic manifestations 

of the depletion of resources, specifically burnout and workplace deviance. Their survey 

study (relying wholly on self-report methods of assessment for all variables) found that 

burnout and mind wandering were strongly positively related when mind wandering was 

reported by the target (r = .61) or supervisor (r = .40), and that incivility and mind 

wandering were also strongly positively related (r = .49). These estimates and the theory 

underlying them provide further evidence that mind wandering negatively influences 

important workplace outcomes, expanding the list of dependent variables from task 

performance alone to more emotionally-driven outcomes such as burnout and workplace 

incivility. 

Further emphasizing the emotional costs of mind wandering, a large-scale 

experience-sampling study by Killingsworth and Gilbert (2010) found that people who 

were mind wandering were more unhappy than those who maintained their attention on-

task, no matter how unpleasant their current task was (including work). Time-lag 

analyses in this study suggest that mind wandering was actually the cause, and not just 

the result, of unhappiness, and that what individuals were thinking about was a better 

predictor of happiness than what they were doing (Killingsworth & Gilbert, 2010). This 

effect may be bi-directional, as an experiment that manipulated mood valence prior to 

task performance demonstrated that individuals with a negative mood are more likely to 

mind wander and less able to recover from such attentional lapses relative to those in a 

positive mood (Smallwood, Fitzgerald, Miles, & Phillips, 2009). Not surprisingly, then, 

mind wandering has also been shown to be an indicator of dysphoria in depressive 
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patients (Smallwood, O’Connor, Sudbery, & Obonsawin, 2007). Thus, although there 

may be cases where mind wandering might be an enjoyable alternative to a primary task 

or might serve some secondary task purpose, the majority of the evidence suggests that 

mind wandering is more costly than beneficial for primary task performance and 

emotional state. This conclusion supports the goal of this project to find ways to reduce 

mind wandering.  
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CHAPTER 3: Self-regulation 

Attention Regulation & Self-regulation 

As mentioned previously, resource theories assume that individuals can devote 

attention to on-task, off-task, or self-regulatory thoughts and activities. Self-regulation is 

the motivational process by which individuals control and direct their effort toward 

certain thoughts and activities and away from others (Kanfer & Ackerman, 1989; Kuhl, 

1984). Self-regulation is typically considered a skill, meaning that individuals can be 

taught or trained how to engage in effective self-regulatory strategies such as goal-

setting, strategy development, and positive reassurance in one’s own capabilities (Kanfer 

& Ackerman, 1989; Muraven, Baumeister, & Tice, 1999). Thus, successful self-

regulation helps individuals maintain successful attention regulation; that is, individuals 

who are trained in self-regulatory techniques should more frequently engage in on-task 

attention and avoid mind wandering. 

Self-regulation in training 

Self-directed learning environments provide an ideal scenario to examine the 

importance of motivation as a predictor of mind wandering. The majority of training 

delivered in today’s occupational and educational settings gives individuals more control 

in terms of the content, sequence, and pace of the learning material (e.g., Kraiger & 

Jerden, 2007; Orvis et al., 2009; Sitzmann, Kraiger, Stewart, & Wisher, 2006) in order to 

facilitate individual learning. Thanks to the internet and wide accessibility to computers, 

training is also much easier to deliver globally now than ever before, with 39% of 

training delivered in 2011 utilizing technology-based methods, allowing individuals to 

complete courses, certifications, and other types of training with minimal supervision 
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(American Society for Training and Development, 2012). This push towards a learner-

centered training environment has escalated the importance of self-regulation to ensure 

successful learning (Sitzmann & Ely, 2011). In order for self-regulation to have a chance 

to operate, individuals have to have some degree of latitude and control in terms of what, 

when, where, or how to learn (Zimmerman, 1994; Schunk & Ertmer, 2000). Thus, self-

regulation is especially important in self-directed learning or training environments where 

learners have minimal supervision and maximum control for their own learning. 

In order for learning to be considered self-regulated, it needs to involve using 

some sort of strategy to reach a specified goal (Zimmerman, 1989). In this effort, self-

regulated learning encompasses the regulation of affective, cognitive, and behavioral 

processes to reach that goal (Sitzmann & Ely, 2011). The idea that self-regulation 

enhances learning and performance in work and education settings is a well-established 

finding with over 30 years of empirical support (Sitzmann & Ely, 2011). Efforts in this 

research endeavor encourage self-regulated learning, either by training individuals on 

self-regulatory skills (e.g., Morin & Latham, 2000; Perels, Gurtler, & Schmitz, 2005; 

Schmitz & Weise, 2006) or by manipulating the training system design to prompt self-

regulation (e.g., Keith & Frese, 2005; Schmidt & Ford, 2003; Sitzmann, Bell, Kraiger, & 

Kanar, 2009). Both methods have been successful in enhancing learning, memory, and 

training transfer. 

Three Theoretically Distinct Approaches to Reduce Mind Wandering with Self-

regulation 

There are many constructs within the domain of self-regulation that might 

theoretically be expected to influence the frequency and results of mind wandering. In a 
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comprehensive review of the self-regulation literature, Sitzmann and Ely (2011) 

identified 16 core self-regulated learning constructs drawn from the seven most 

influential self-regulation theories (Bandura, 1991, 1997; Carver & Scheier, 1981; Frese 

& Zapf, 1994; Kanfer & Ackerman, 1989; Locke & Latham, 1984; Pintrich, 2000; 

Zimmerman, 1990). After meta-analyzing the independent effects of these 16 constructs 

on learning outcomes, these researchers evaluated their patterns of correlational 

relationships with each other and dependent variables in order to identify a more 

parsimonious framework of self-regulation constructs that are important for learning. 

This resulted in nine unique constructs (listed in ascending order in terms of predictive 

power for learning): goal level (ρ = .44), self-efficacy (ρ = .35), effort (ρ = .28), attention 

(ρ = .24), time management (ρ = .21), environmental structuring (ρ = .20), motivation (ρ 

= .19), attributions (ρ = .18), and metacognitive strategies (ρ = .16). These results provide 

clues as to what the key components of a self-regulation intervention must contain in 

order to combat mind wandering. 

 I previously introduced the three primary hypotheses or perspectives that have 

been used to explain why mind wandering occurs and provided some preliminary 

suggestions for how mind wandering might be reduced according to each perspective. In 

this section I will assimilate self-regulation constructs, including those evaluated by 

Sitzmann and Ely (2011) as well as others related to these three perspectives, in order to 

develop three separate self-regulation interventions to reduce mind wandering that are 

theoretically-based on the three hypotheses for mind wandering (Smallwood, 2013). 

Table 1 presents the three theories, the objectives to reduce mind wandering developed 
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from these three perspectives, and the specific self-regulatory skills that were drawn upon 

to meet these objectives. 

First Approach: Current Concerns 

 First, the current concerns hypothesis (Klinger, 1971, 1999, 2009) suggests that 

mind wandering occurs when the reinforcement (intrinsic or extrinsic) for thinking about 

other, personal goals outweighs the reinforcement for processing primary task goals. 

Thus, in order to reduce the frequency of mind wandering one could a) increase the 

reward associated with the primary task, or b) decrease the reward associated with 

personal, task-unrelated goals. This may be accomplished by encouraging the use of four 

different self-regulatory skills: goal-setting, motivation to learn, self-efficacy, and 

environmental structuring. 

Goal-setting. Goals are a common component of all self-regulation theories. They 

serve to provide a criterion for achievement that facilitates the monitoring, evaluating, 

and adjustment that characterize self-regulation (Bandura, 1977; Carver & Scheier, 2000; 

Kanfer & Ackerman, 1989). Goals are effective in helping people learn because they 

direct attention, increase effort and persistence, and encourage individuals to develop 

appropriate strategies to achieve the set level of success (Locke & Latham, 2002). Thus, 

establishing a goal should help reduce mind wandering during training. Interventions to 

teach and encourage goal-setting and goal-striving have a long history of success in 

raising performance levels (Locke & Latham, 1990, 2002; Schunk, 1990). Successful 

interventions for goal setting include teaching individuals how to set their own 

challenging, specific goals, how to plan ways to meet those goals, how to monitor 

feedback and progress toward goal attainment, and how to self-administer rewards (or 
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punishments) for goal success (failure; e.g., Frayne & Latham, 1978; Locke & Latham, 

2002; MacLeod, Coates, & Heatherton, 2008; Schunk, 1990). Such an intervention 

should both discourage mind wandering and enhance performance in a self-directed 

learning environment. 

Motivation to learn. Motivation represents a trainees’ willingness to learn, 

interest in the training material, and their appraisal or expectancy of the value of the 

training (Noe & Schmitt, 1986). If trainees are not interested in the training content or 

they believe it will yield them little value, then learning will likely not take place 

(Colquitt et al., 2000; Schunk & Ertmer, 2000). Motivation to learn affects essentially all 

self-regulatory activities and all training outcomes, including the likelihood of 

transferring training to other environments (Colquitt et al., 2000). Interventions to 

increase trainee motivation include emphasizing the benefits and value of training and 

bolstering pre-training self-efficacy (Colquitt et al., 2000). In most voluntary training 

programs, motivation to learn is likely fairly high, but its importance is elevated for self-

directed online training where participation is almost entirely discretionary (Bell & 

Kozlowski, 2002; Brown & Ford, 2002). Motivation should reduce the frequency and 

duration of mind wandering because it is the companion of ability in predicting skill 

acquisition which requires the self-regulation of attention away from off-task and toward 

on-task thoughts and activities (Kanfer & Ackerman, 1989). Preliminary evidence 

suggests that increased interest in a domain does in fact tend to decrease off-task thoughts 

(e.g., Giambra & Grodsky, 1989; Jackson & Balota, 2012; Krawietz et al., 2012; 

Smallwood, Nind, & O’Connor, 2009; Unsworth & McMillan, 2013). Thus, efforts to 
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increase trainee motivation should decrease mind wandering as well as increase training 

performance. 

Self-efficacy. Self-efficacy—an individuals’ belief in their ability to successfully 

learn and perform a specific task—is another extensively researched and supported self-

regulation construct (Bandura, 1997; Vancouver & Day, 2005). Underlying this construct 

is the social-cognitive theoretical view that human agency and purposive action is 

informed and motivated by the self-evaluation of individual capabilities, and that the 

beliefs in such capabilities guide cognition, affect, behavior, and decisions in order to 

reach desired states (Bandura, 1997). Individuals with high self-efficacy are better 

learners because they set more challenging goals, develop more useful strategies, persist, 

expend more effort, and in turn perform better than those with low self-efficacy 

(Bandura, 1977; Carver & Scheier, 2000; Locke & Latham, 2002; Pintrich, 2000; 

Vancouver & Kendall, 2006; Zimmerman, 2000). Because self-efficacy facilitates goal 

striving and increases motivation to learn (Colquitt, LePine, & Noe, 2000; Gist & 

Mitchell, 1992), we would expect that individuals with higher self-efficacy will be less 

likely to lose interest and more likely to combat distraction, thereby reducing the 

frequency of mind wandering. Interventions to facilitate self-efficacy basically function 

by facilitating trainee success. For example, providing demonstrations or models of 

successful performance, providing frequent and constructive feedback, (Gist & Mitchell, 

1992), providing variable practice (Holladay & Quiñones, 2003), allowing participative 

decision-making for trainees (e.g., whether to participate, what they need to learn, how 

they like to learn; Quiñones, 2007), structuring training in a way that breaks up difficult 

components into multiple parts: starting with the easiest to ensure early successes, and 
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then moving gradually to the more difficult (Kraiger, Ford, & Salas, 1993; Schunk & 

Ertmer, 2000), and even verbally persuading individuals that they are capable (Gist & 

Mitchell, 1992), have all been shown to be effective interventions to increase self-

efficacy, which in turn facilitates learning during training and the demonstration of this 

learning via training transfer. Importantly, self-efficacy can be considered both a 

predictor and an outcome of training effectiveness (e.g., Colquitt et al., 2000; Vancouver, 

Thompson, & Williams, 2001). Thus, although efforts will be taken to increase self-

efficacy in order to combat mind wandering, self-efficacy will be assessed as a training 

outcome in addition to other outcomes of interest. 

Environmental structuring. Environmental structuring requires a learner to 

enhance the likelihood of successful learning by selecting a quiet setting where outside 

distractions are limited (Pintrich, 2000). This self-regulatory technique includes 

identifying common environmental distractions and taking efforts to remove them so that 

learning may more easily take place (Pintrich, 2000; Zimmerman, 1998). This technique 

is imperative in online training because individuals have almost unlimited choices in 

terms of where and when to complete training, with options including the local Starbucks 

or the quiet corner of the library basement (Lynch & Dembo, 2004; Sitzmann & Ely, 

2011). Past research suggests that the propensity to mind wander is positively associated 

with distraction due to the presentation of task-irrelevant images (Forster & Lavie, 2013). 

Thus, by limiting the number and intensity of potentially distracting external stimuli, 

environmental structuring should help reduce the frequency of mind wandering and 

enhance learning. 
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In conclusion, the current concerns perspective (Klinger, 1971, 2001, 2009) 

suggests that mind wandering may be reduced by reinforcing thinking about the primary 

task, and by not reinforcing (punishing) the processing of other, task-unrelated goals. 

Reinforcing the primary task could be accomplished by establishing rewards for 

successful performance through the goal setting process, by enhancing learners’ 

motivation to complete the primary task by stressing its value, and by encouraging the 

development of self-efficacy so that learners continue to believe that goal-striving is 

beneficial. Additionally, the objective of not reinforcing (or punishing) processing of 

personal, task-unrelated goals might be accomplished by decreasing the likelihood that 

other concerns will arise during task performance through the process of environmental 

structuring, in which learners take steps to avoid common distractions (negative 

punishment). Thus, the first self-regulatory intervention to reduce mind wandering was 

based on the current concerns hypothesis and taught learners the skills of goal setting and 

environmental structuring. This intervention was also designed to encourage motivation 

to learn and self-efficacy. 

Second Approach: Executive Failure 

 An alternative hypothesis for why the mind wanders is the executive failure 

hypothesis (McVay & Kane, 2009, 2010), which is closely related to the resource 

allocation perspective on mind wandering (Randall et al., 2014). According to this view, 

mind wandering occurs because of the inability of the individual to maintain executive 

control in the face of distraction or task demand, given their available level of cognitive 

resources (working memory). McVay and Kane (2010) suggest that mind wandering 

might be prevented by a) proactive executive control, where individuals initiate and 
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maintain proper task-related focus and mental effort, and/or b) reactive executive control 

whereby individuals block or suppress the activation of mind wandering in response to 

internal or external cues. These efforts may be accomplished with the help of six different 

self-regulatory skills: metacognitive planning and monitoring, learning strategies, 

implementation intentions, time management, external attributions, and environmental 

structuring. 

Metacognition. The construct of metacognition may be broadly considered as the 

cognitive evaluation and control of one’s own learning experience (Zimmerman, 2000). 

There are at least two major components: planning and monitoring. Metacognitive 

planning requires a trainee to think through what is needed to learn and to set task-

specific goals to accomplish these objectives (Pintrich, 2000; Zimmerman, 2000). When 

receiving training on a novel task or training system, trainees may plan to first evaluate 

what self-regulatory strategies will be most effective for that particular task or system, 

and then subsequently develop a more detailed plan because plans evolve over time 

(Frese & Zapf, 1994; Locke & Latham, 2002). Metacognitive monitoring, or attending to 

one’s own performance and understanding of the training material, is a key component of 

self-regulation because it represents the constant evaluation of progress necessary to track 

goal progress (Kanfer & Ackerman, 1989; Pintrich, 2000). Proper monitoring informs 

individuals what they are doing well and where they might need to re-direct their effort 

and attention (i.e., self-regulate) in order to achieve desired outcomes (Carver & Scheier, 

1981; Dunlosky, Kubat-Silam, & Hertzog, 2003; Zimmerman, 2000). Empirical evidence 

supports the benefits of training individuals in metacognitive strategies and designing 

training in such a way as to remind individuals to engage in metacognitive learning 
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strategies to encourage self-regulated learning and improve training outcomes (Ford, 

Smith, Weissbein, Gully, & Salas, 1998; Keith & Frese, 2005; Schmidt & Ford, 2003; 

Sitzmann & Ely, 2010). These interventions typically teach certain metacognitive 

strategies prior to delivering the training content, and then periodically prompt 

participants with reminders or reflective questions to encourage metacognitive 

engagement during training. Metacognition has not yet been assessed in concert with 

mind wandering; however, insofar as planning dictates where attention is to be focused, it 

should reduce mind wandering. Additionally, because monitoring is a continual process 

during goal striving, it may be akin to mindfulness or the meta-awareness of one’s 

thoughts and activities, and thus, may be considered a tool to help detect and terminate 

unwanted mind wandering episodes. Thus, metacognition, as manifest in planning and 

monitoring, should reduce mind wandering and enhance learning. 

Learning strategies. Learning strategies are cognitive techniques that help 

individuals decipher, organize, and store information and skill in a meaningful and 

coherent way (Zimmerman, 2000). These strategies include breaking a task or principle 

into smaller components in order to process them separately, and then integrating these 

individual components at a higher level, including connecting the newly learned material 

with one’s existing knowledge (Elliot, McGregor, & Gable, 1999; Pintrich, 2000; 

Zimmerman, 2000). These techniques have also been successful at increasing learning 

(e.g., Ford et al., 1998), but have not been investigated in a mind wandering context. By 

directing attentional effort toward task-related information processing and 

comprehension, learning strategies should help individuals stay engaged and avoid mind 

wandering. Notably, Sitzmann and Ely (2011) found evidence of convergence for 
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metacognitive planning, monitoring, and learning strategies, so these three 

constructs/skills were assessed separately in this study, but are thought to be correlated in 

their influence on attention and preventing the failures of executive control that should 

produce mind wandering. 

Implementation intentions. Another self-regulatory skill to combat mind 

wandering according to the executive failure hypothesis is implementation intentions, 

which are basically specific plans or if-then strategies to help facilitate goal-striving, 

especially in the face of some sort of challenge (Gollwitzer, 1999; Gollwitzer & Sheeran, 

2006). Gollwitzer and Oettingen (2011) summarize the common problems in goal 

striving as a) getting started, b) staying on track, c) calling a halt, and d) not 

overextending oneself. Ways to overcome these challenges include forming 

implementation intentions to getting started by previously identifying when, where, and 

how to get started (e.g., “I will complete my training in my home office by working every 

Tuesday and Thursday evening from 7:00-9:00pm until the training is completed.”). 

Also, implementation intentions can be established prior to training to facilitate 

individuals staying on track, or on-task, forming both suppression-oriented if-then 

strategies to combat attention failures such as mind wandering (e.g., “If I find my mind 

wandering I will stand up, do 10 jumping jacks, and then get right back to work”) as well 

as by establishing if-then strategies geared toward stabilizing the ongoing goal pursuit 

(e.g., “If I set aside time for training then I will not allow myself to think about other 

things, especially football or my friends”). Forming such implementation intentions for 

goal striving reduces the need for deliberate effort in re-negotiating these responses to 

common task challenges, thereby reducing the likelihood of overextension and regulatory 
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failures (Gollwitzer & Oettingen, 2011). Thus, by providing ways to prevent and respond 

to mind wandering episodes, implementation intentions should reduce mind wandering 

and facilitate self-directed learning. 

Time management. Next is time management, which is essentially the opposite of 

procrastination (Zimmerman, 2000). It consists of the management and regulation of time 

in an effective way, and includes making study schedules and allocating time for study, 

and then monitoring time during training to ensure the established schedule is followed 

(Pintrich, 2000). As noted earlier, proper time maintaining on-task attention becomes 

more difficult as time-on-task increases (See, Howe, Warm & Dember, 1995), 

subsequently mind wandering and its impairment on learning and performance also 

increase over time (Randall et al., 2014; Risko et al., 2012). Moreover, research supports 

the idea that distributing practice and taking adequate breaks are a necessary tool to help 

protect limited resources, reduce the likelihood of self-regulation failures, and increase 

performance (e.g., Donovan & Radosevich, 1999; Kanfer et al., 1994; Trougakos, Beal, 

Green, & Weiss, 2008). Thus, establishing a schedule for study sessions, periodically 

monitoring progress during training to make sure these deadlines are met, and taking 

adequate breaks should discourage time being wasted in the form of pursuing mental 

distractions (i.e., mind wandering). 

External attributions. In the context of self-regulated learning, attributions reflect 

trainees’ attempts to explain progress toward training outcomes or goals (Sitzmann & 

Ely, 2011). When task or goal failures or other difficulties during training are attributed 

to internal, stable factors (such as low ability), then learners react negatively and are less 

likely to continue to persist in goal striving (Carver & Scheier, 1982; Zimmerman, 2000). 
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Instead, effective self-regulation is accompanied by attributing challenges and failures in 

training to insufficient effort and improper use of learning strategies (Pintrich, 2000; 

Zimmerman & Kitsantas, 1997). Kanfer and Ackerman (1989; 1996) suggest that one 

reason individuals may lose on-task focus is that they become discouraged with their 

training progress (i.e., emotion control failure). Thus, attempts to avoid the negative self-

evaluations that accompany internal attributions of training failures by preventing off-

task focus on negative self-directed thoughts should reduce mind wandering and foster 

learning. 

Environmental structuring. This self-regulatory skill is common to both the 

current concerns and executive failure approaches, and represents efforts to identify and 

remove environmental distractions to foster learning and on-task attention (Pintrich, 

2000; Zimmerman, 1998). Such efforts should reduce the likelihood of executive failures 

and thereby reduce the onset of mind wandering. 

In summary, efforts to increase self-regulatory engagement in the task through 

metacognition and learning strategies should help facilitate proactive executive control, 

thereby reducing mind wandering. Likewise, efforts to reduce the likelihood of reactive 

executive control failures due to cognitive fatigue, distraction, or negative self-evaluation 

should reduce mind wandering. Thus, implementation intentions, which make goal-

striving less cognitively taxing; time management, which should reduce the likelihood of 

cognitive exhaustion and distraction; external attributions, which should help block 

intrusive negative self-evaluations; and environmental structuring, which limits 

distraction, should all help reduce mind wandering. The second intervention developed 

was based on the executive control framework and taught individuals how to engage in 
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metacognitive planning and monitoring, learning strategies, implementation intentions, 

time management, external attributions, and environmental structuring. 

Third Approach: Meta-awareness 

 The third hypothesis for why the mind wanders is the meta-awareness hypothesis, 

which is that mind wandering is a result of not being aware of the contents of 

consciousness (Schooler et al., 2011). According to meta-awareness theory (also called 

meta-consciousness or metacognitive awareness), individuals notice the current contents 

of their mind only intermittently, and hence the realization that mind wandering is 

occurring happens rather suddenly (Schooler et al., 2011). According to this 

conceptualization, the way to reduce mind wandering is to enhance awareness or 

assessment of current consciousness and to re-direct it where necessary. This may be 

done through two self-regulatory skills: mindfulness and metacognitive monitoring. 

Mindfulness. Although mindfulness is not historically incorporated in self-

regulatory theories, attention—defined as the extent to which individuals are able to 

maintain cognitive focus and concentration—is a common component of self-regulation 

theory (Kanfer & Ackerman, 1989; Zimmerman, 2000). In contrast to mind-wandering, 

which represents distraction of task-directed focus, mindfulness, in part, represents the 

capacity to avoid distraction (Mrazek, Smallwood, & Schooler, 2012). There are several 

definitions of mindfulness, but the common characteristics include attention to, and 

awareness of the present moment, including internal and external stimuli, often 

characterized by openness and acceptance (Brown & Ryan, 2003; Dane, 2011; Wallace & 

Shapiro, 2006). Recognizing the benefits of present-moment focus and openness, several 

mindfulness interventions have been developed to help improve these skills (e.g., Kabat-
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Zinn, 1982; Teasdale et al., 1995). Mindfulness training has been used to reduce work-

family conflict (Allen & Kiburz, 2012), to protect individuals in high-stress environments 

from cognitive failures and emotional disturbances (Jha, Stanley, Kiyonaga, Wong, & 

Gelfand, 2010), and to generally improve attention and reduce stress (Tang et al., 2007). 

Mindfulness interventions often require several weeks to complete and typically require a 

trained administrator, and thus traditional mindfulness interventions may be difficult to 

incorporate in self-directed learning environments. However, the principles underlying 

the skills trained in mindfulness interventions should nonetheless be beneficial in any 

environment where focused attention is required to perform successfully (Kabat-Zinn, 

2013). Thus, I expect that teaching the attitudinal foundations for mindfulness and some 

basic skills in breathing meditation and using the breath as an anchor during training to 

combat mind wandering will help individuals stay focused on the training material 

(Kabat-Zinn, 2013), though the effect size for such an abbreviated training will likely be 

smaller than traditional mindfulness interventions. 

Metacognitive monitoring. This self-regulatory skill has already been introduced 

as part of the executive failure hypothesis, and requires constant evaluation of one’s own 

performance and progress—a requirement that is in direct confluence with the practice of 

mindfulness. Thus, intermittent monitoring of performance and learning comprehension 

should help individuals be more aware of their current attentional state and to discontinue 

mind wandering when it occurs. 

In review, the meta-awareness approach to reducing mind wandering operates as 

enhanced awareness of current consciousness intermittently assesses thought content and 

re-directs it if the mind has wandered. Mindfulness, which is characterized in part by 
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present-moment focus, is key to this process of attention regulation. Additionally, 

metacognitive monitoring, which facilitates intermittent evaluation of current thought 

processes, should also aid learners in enhancing awareness of their consciousness in order 

to deter mind wandering when it occurs. Thus, the third intervention was based on the 

meta-awareness hypothesis and taught individuals to engage in mindfulness and 

metacognitive monitoring skills in order to restrict their focus to the primary task. 
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CHAPTER 4: Current Study and Hypotheses 

Current Study 

In this study, I built upon this understanding of the importance of self-regulatory 

processes in self-directed learning environments and their connection with attention 

regulation in order to provide individuals with a set of strategies to help reduce mind 

wandering. Different self-regulatory strategies were represented in three different self-

regulatory interventions to reduce mind wandering, based on the three primary 

hypotheses to explain the occurrence of mind wandering (Smallwood, 2013). Thus, in 

addition to targeting the reduction of mind wandering and the problems associated with 

it, this study also tested the efficacy of three different hypotheses to account and control 

for mind wandering. In order to do so, I trained participants on a complex task in an 

online training environment and tracked attention regulation by having participants 

complete assessments of their thought content at regular intervals during training. At the 

completion of training, participants completed a series of outcome assessments including 

knowledge, performance, mood, self-efficacy, and training reaction measures (see Table 

2 for an outline of the study protocol and timing). I clearly explained to participants that 

learning outcomes are the goal of training, and thus any thoughts not devoted to learning 

the training material were considered mind wandering. 

The between-groups experimental design required three different experimental 

groups and a control group. Trainees randomly assigned to the first experimental 

condition completed the current concerns pre-training self-regulatory intervention, 

trainees assigned to the second condition completed the executive failure pre-training 

self-regulatory intervention, trainees in the third experimental condition completed the 
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meta-awareness pre-training self-regulatory intervention, and trainees in the control 

condition completed a control intervention on internet safety. The three different self-

regulatory interventions taught individuals to engage in self-regulatory skills and 

activities that are in line with the three perspectives for why mind wandering occurs (see 

Table 1). The development of these interventions came directly from the self-regulation 

literature and was based on the constructs reviewed previously. An outline for each of 

these self-regulation interventions is included in Appendix A. The training course itself 

was a Microsoft Excel course that was developed and is managed by an online training 

company (Filtered). This training course was completed by individuals online such that 

trainees were in complete control of when and where they completed the training course, 

although the training content and experimental procedure were pre-determined by me. 

This environment and experimental design provided the ideal environment to test the 

efficacy of self-regulatory interventions to reduce mind wandering and enhance learning 

and affective outcomes. 

Hypotheses 

Effects of Mind Wandering on Learning and Affect 

Overall, this study’s purpose to prevent mind wandering was based on the 

assumption that mind wandering during online self-directed training will negatively 

affect learning and affective outcomes. Thus, the first set of hypotheses tests this 

assumption. In terms of the impairment of mind wandering on learning outcomes, I 

expected that mind wandering would impair learning (e.g., Bell & Kozlowski, 2002; 

Orvis et al., 2009). Thus, in general I expected that: 
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Hypothesis 1: Mind wandering will be negatively associated with learning 

outcomes in a self-directed learning environment, including (a) declarative 

knowledge and (b) task performance. 

The influence of mind wandering extends beyond task, or in this case, training 

performance to more emotionally-based outcomes as well (e.g., Orvis et al., 2009; Weiss 

et al., 2014). Thus, I evaluated trainee reactions, with the expectation that: 

Hypothesis 2: Mind wandering will be negatively associated with trainee affect 

and reactions to training in a self-directed learning environment, including (a) 

affective reactions, (b) utility reactions, (c) self-efficacy, (d) mood valence, and 

(e) mood arousal. 

Effects of the Self-regulatory Interventions on Mind Wandering 

Building upon these tests of the negative effects of mind wandering, and in order 

to address the primary purpose of this study to provide individuals with a way to stay on-

task in a self-directed online training environment, it was expected that each of the self-

regulatory interventions would decrease mind wandering rates overall compared to 

participants who complete no intervention. 

Hypothesis 3: Individuals assigned to any of the three self-regulation intervention 

groups will report lower rates of mind wandering than individuals in the control 

group. 

Meta-analytic evidence (Randall et al., 2014) and resource theories (Kanfer & Ackerman, 

1989) suggest that as time-on-task increases, difficulty in maintaining on-task attention 

also increases. Thus, the benefits of any of the self-regulatory skills in the reduction of 

mind wandering should be most pronounced in later stages of learning. 
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Hypothesis 4: The rate of mind wandering will increase over time, but this 

increase will be the greatest for individuals in the control condition than for 

individuals assigned to any of the three self-regulation interventions. 

The comparative strength of the three different theoretically-based self-regulatory 

interventions in their ability to reduce mind wandering rates is unknown. However, 

historically, the self-regulatory skills taught in the current concerns intervention (e.g., 

goal-setting, self-efficacy) demonstrate stronger effects on manipulating behavior (e.g., 

see effect sizes cited from Sitzmann & Ely’s [2011] meta-analysis on learning in the 

section below) relative to those taught in the executive failure intervention (e.g., learning 

strategies, attributions, time management), which in turn are stronger than those in the 

meta-awareness intervention (mindfulness and metacognitive monitoring). In addition to 

the expectations due to strength, because the meta-awareness intervention teaches 

mindfulness, it is the least like traditional self-regulation interventions, so I expected that: 

Hypothesis 5: Mind wandering rates will be higher for those in the meta-

awareness intervention condition than for those in the current concerns and 

executive failure conditions. 

Hypothesis 7: Mind wandering rates will be higher for those in the executive 

failure intervention condition than for those in the current concerns condition. 

I also expect that the differences between groups in their trajectory of mind wandering 

rates increasing over time would mirror the relative historical strength of these self-

regulation interventions on behavior, and the differences in content between the 

interventions. 
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Hypothesis 6: The rate of mind wandering will increase over time, but this 

increase will be greater for individuals in the meta-awareness condition than for 

individuals in the current concerns and executive failure conditions. 

Hypothesis 8: The rate of mind wandering will increase over time, but this 

increase will be greater for individuals in the executive failure condition than for 

individuals in the current concerns condition. 

Effects of the Self-regulatory Interventions on Learning Outcomes 

After evaluating the negative effects of mind wandering on learning, and the 

reduction of mind wandering due to the self-regulatory interventions, I next tested the 

hypothesis that individuals trained in self-regulatory strategies to reduce mind wandering 

would suffer less severe deficiencies in learning. I expected a direct effect of the self-

regulation interventions on learning, although this effect should at least partially be a 

result of the reduced mind wandering rates of the experimental groups (H3) which is 

associated with learning decrements (H1). Thus, overall I expected that: 

Hypothesis 9: Individuals assigned to any of the three self-regulation intervention 

groups will demonstrate more learning by improving more on training outcomes, 

including (a) declarative knowledge and (b) task performance, than individuals in 

the control group. 

Meta-analytic effect sizes or correlations between self-regulatory constructs and learning 

suggests that the skills taught in the current concerns intervention may have the greatest 

influence on learning outcomes: goals (ρ = .44), self-efficacy (ρ = .35), motivation to 

learn (ρ = .19), and environmental structuring (ρ = .20; Sitzmann & Ely, 2011). Meta-

analytic evidence for the influence of skills taught in the executive failure intervention on 



37 
 

learning outcomes is smaller in magnitude: metacognition (ρ = .16), learning strategies (ρ 

= .16), time management (ρ = .21), attributions (ρ = .18), and environmental structuring 

(ρ = .20; Sitzmann & Ely, 2011), with an effect size of d = 0.65 for implementation 

intentions on goal attainment (though not necessarily learning; Gollwitzer & Sheeran, 

2006). Finally, meta-analytic evidence for learning is available for metacognition only 

and is small (ρ = .16; Sitzmann & Ely, 2011); the effect of mindfulness on the dependent 

variable of learning has not yet been examined, and is least like the other self-regulatory 

principles taught in the other two interventions. Thus, I expected that the magnitude of 

the effects of the three self-regulatory interventions on learning outcomes should be 

organized as follows: 

Hypothesis 10: Improvement in learning outcomes, including (a) declarative 

knowledge and (b) task performance will be lower for those in those in the meta-

awareness condition relative to those in the current concerns and executive 

failure intervention conditions. 

Hypothesis 11: Improvement in learning outcomes, including (a) declarative 

knowledge, and (b) task performance, will be lower for those in those in the 

executive failure condition relative to those in the current concerns intervention 

condition. 

Effects of the Self-regulatory Interventions on Affective Outcomes 

 As self-regulation typically enhances trainee reactions (Kanfer et al., 1994; Keith 

& Frese, 2005), I also expected a direct effect of the different self-regulatory skills on 

trainee reactions, although this effect should at least be partially mediated by the 
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influence of the intervention on mind wandering (H3) which is negatively related to 

trainee reactions (H2). Thus: 

Hypothesis 12: Individuals assigned to any of the self-regulation intervention 

groups will experience increased positive affect and reactions, including (a) 

affective reactions, (b) utility reactions, (c) self-efficacy, (d) mood valence, and 

(e) mood arousal, compared to individuals in the control condition. 

In regard to directional effects between the three different self-regulation 

intervention conditions on affective outcomes, I expected that individuals who have the 

easiest time staying on-task and who learn the most would have the most positive 

emotional states and reactions to the training. Thus, I expected the relative rank-order of 

the influence of the three interventions on affective outcomes to mirror those of learning 

outcomes: 

Hypothesis 13: Positive affect and reactions, including (a) affective reactions, (b) 

utility reactions, (c) self-efficacy, (d) mood valence, and (e) mood arousal, will 

increase less for those in those in the meta-awareness condition relative to those 

in the current concerns and executive failure intervention conditions. 

Hypothesis 14: Positive affect and reactions, including (a) affective reactions, (b) 

utility reactions, (c) self-efficacy, (d) mood valence, and (e) mood arousal, will 

increase less for those in the executive failure condition relative to those in those 

in the current concerns intervention condition. 

Effects of the Self-regulatory Interventions on Self-regulation Outcomes 

 The premise of the current study is that engagement in self-regulation should 

direct attention away from off-task thoughts and activities (e.g., mind wandering) and 
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toward on-task thoughts and activities (Kanfer & Ackerman, 1989). Thus, overall, mind 

wandering should be negatively associated with self-regulatory activity: 

Hypothesis 15: Mind wandering will be negatively associated with (a) goal 

commitment, (b) goal difficulty, (c) training motivation, (d) environmental 

structuring, (e) metacognition, (f), learning strategies, (g) implementation 

intentions, (h) time management, (i) attributions, and (j) mindfulness during the 

Excel training. 

It was also expected that participants randomly assigned to complete one particular self-

regulation intervention would more frequently engage in the specific self-regulatory 

activities taught in that intervention. Thus, I expected that: 

Hypothesis 16: Individuals assigned to the current concerns self-regulation 

intervention group will have higher levels of (a) goal commitment, (b) goal 

difficulty, (c) self-efficacy, and (d) training motivation compared to individuals 

who are not in this condition. 

Hypothesis 17: Individuals assigned to the executive failure self-regulation 

intervention group will engage in more (a) metacognition, (b) learning strategies, 

(c) implementation intentions, (d) time management, and (e) external attributions 

compared to individuals who are not in this condition.  

Hypothesis 18: Individuals assigned to the meta-awareness self-regulation 

intervention condition will engage in more mindfulness compared to individuals 

who are not in this condition. 

Two of the skills were shared by different intervention conditions, so: 
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Hypothesis 19: Individuals assigned to the current concerns and executive failure 

self-regulation intervention conditions will engage in more environmental 

structuring compared to individuals who are not in these conditions. 

Hypothesis 20: Individuals assigned to the executive failure and meta-awareness 

self-regulation intervention conditions will engage in more metacognitive 

monitoring compared to individuals who are not in these conditions.  
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CHAPTER 5: Method 

Sample 

 Individuals were recruited from various online sources to participate in this study. 

Incentive for participation was specified in recruitment advertisements as free access to 

the Excel Training course delivered through Filtered, an online training organization 

(https://filtered.com/), and a $45.00 gift card upon completion of the study. 201 

individuals signed up to participate in the study and completed at least the pre-training 

phase. Of these, 136 followed through to complete every step included in the study and 

were subsequently included in the analyses resulting in an overall attrition rate of 

32.34%. Attrition did not differ as a function of condition (F[3, 200] = 1.50, p = .216), 

with relatively equal attrition across the four conditions (control: 39.22%, current 

concerns: 22.22%, executive failure: 38.46%, and meta-awareness: 28.30%). Three 

participants were removed because of issues of data quality and careless responding (see 

the section Testing for integrity of responses to the manipulations in the Results Section 

for more information), so the complete sample used in all analyses was N = 133. The 

mean age of the 133 participants used in the analyses was 27.52 (SD = 9.22) with a range 

from 18 to 60, and was 57.14% female. Most of the sample reported English as their 

primary language (n = 121), with others reporting Chinese (n = 7), Spanish (n = 2), 

Arabic (n = 1), Greek, (n = 1), and Hindi (n = 1). Of the 133 participants used in the 

analyses, 37 (27.82%) were recruited from Craigslist postings in four major U.S. cities, 

50 (37.59%) were recruited through different listservs for Rice University’s 

undergraduate, graduate, and postdoctoral students, 24 (18.05%) were recruited from 

advertisements on Facebook, and 22 (16.54%) were recruited by word of mouth through 
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a friend or colleague. Occupation of the participants was quite varied and included 

participants who were bank managers, pension planners, administrative assistants, 

librarians, artists, stay-at-home moms, unemployed, students, and postdoctoral research 

associates among others. 

Procedure 

This experiment was a between-groups design, with four groups or conditions 

including one control group and three experimental groups: current concerns, executive 

failure, and meta-awareness. All groups completed the same measures and were subject 

to the same procedures and materials during the Excel training. The only difference 

between the groups was that the three experimental groups completed one of the three 

self-regulation interventions prior to beginning the Excel training course. Participants in 

the control group completed a course on internet safety, which was unrelated to the study 

aims, simply to maintain a similar time-on-task and cognitive load as participants in the 

other groups and improve internal validity of the study. Once participants were recruited 

and oriented to the study procedure they were directed to an online survey to complete a 

battery of pre-test measures: experience with computers and Excel, cognitive ability, 

various other individual differences, mood, pre-training self-efficacy, and baseline 

performance on the declarative knowledge and task performance assessments. They then 

completed one of four pre-training interventions described in detail in the “Interventions” 

section. Table 2 provides a description of the study procedures and flow. 

Pending completion of these pre-test measures and the intervention, participants 

were granted access to the first portion of the Excel training course online via the Filtered 

website (see Appendix D for the course syllabus divided into 3 portions). Upon 
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completion of the first section (roughly one hour of training time; see Table 2), 

participants returned to the Qualtrics site to complete the first attention regulation 

assessment to track their mind wandering. At this point they were reminded to engage in 

the skills taught in their pre-training intervention, and were then sent an email when their 

access to the second portion of the Excel course was granted. Upon completion of the 

second section (roughly one hour of training time), participants again returned to the 

Qualtrics site to complete their second attention regulation assessment and received a 

second reminder to engage in the skills taught in the pre-training intervention. Following 

this, they received another email notifying them access had been granted to the last 

portion of the Excel course (roughly one hour of training time) before returning to 

Qualtrics to complete their final attention regulation assessment and post-training 

measures. In a further attempt to encourage adoption of the self-regulatory principles 

taught, participants in each of the three experimental conditions were provided with a 

self-regulation training handout reminding them of the principles taught, and were 

instructed to refer to this handout prior to each training block and during training as 

needed. Total Excel training time required was roughly three hours, so these intermittent 

measures asked participants to reflect on about one hour of actual training time. Although 

the scheduling for this study and Excel training was entirely self-controlled, a maximum 

requirement of two weeks was provided for participants to complete the study, although 

extensions were granted for extenuating circumstances. 

At the completion of Excel training, participants again completed the declarative 

knowledge and procedural knowledge assessments to assess pre- to post- change in 

learning outcomes. They also completed measures of affect, trainee reactions, and self-



44 
 

regulation. The order, components, and estimated time for each assessment and training 

unit are detailed in Table 2. 

Excel Training Material 

 Filtered has developed their own online Microsoft Excel training course. The 

material in this course covers both basic (e.g., saving a file, basic math operations) and 

more advanced procedures (e.g., basic macros, logical functions), and employs multiple 

methods to encourage the development of declarative and procedural knowledge. For 

example, individuals read material, view screen shots and videos that teach principles and 

demonstrate procedures, and periodically complete knowledge assessments as well as 

hands-on training exercises requiring individuals to download an Excel workbook and 

complete a number of specified tasks. Feedback for these learning activities is provided 

during training, as participants are notified of incorrect responses to intermittent 

declarative knowledge assessments and provided with information as to why that 

response was incorrect and why another option was correct. Moreover, videos are 

provided to help trainees check their work on the hands-on exercises by modeling and 

explaining the successful completion of each step of the exercise. I adapted the course to 

focus on three of the training sections (Foundation, Orientation and Efficiency, and Data 

Handling), with two to four units within each section, and between two and five modules 

within each section (see Appendix D for a list of all modules separated by unit and 

section). 

Self-regulation Interventions 

 I developed the self-regulation interventions based on my review of the literature 

that identified the self-regulatory processes and strategies important for learning and that 
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theoretically supported the regulation of attention (see Appendices A, B, and C). The 

material and strategies for this intervention were provided online as part of the pre-

training session for participants to complete prior to their Excel training. The presentation 

of the interventions was mostly text-based, but did include examples and activities that 

require participant involvement or response in a required fill-in-the-blank or free 

response format (e.g., what is your goal for performance on the Excel knowledge test?; 

list the steps you will take to overcome the distractions that most commonly interfere 

with your work; practice breathing meditation for 3 minutes). The interventions were 

developed for this Excel training course, specifically, and so utilized examples from 

Excel and the course design to provide relevant examples and recommendations for 

implementing the various self-regulation strategies. At the completion of the pre-training 

interventions a short declarative knowledge assessment of the training content was 

administered to determine the extent to which participants had learned the material 

presented. Each of the interventions was pilot-tested and refined prior to implementation. 

Current concerns. This intervention introduced the current concerns view of 

mind wandering, and taught individuals that in order to avoid mind wandering they need 

to take steps to a) increase the reward or importance of the primary task, or b) decrease 

the reward or importance of personal, task-unrelated goals and that this can be 

accomplished via goal setting and environmental structuring. The intervention then 

described the process for goal-setting and environmental structuring and led participants 

through exercises to begin enacting these processes. Finally, this intervention stressed the 

importance of self-efficacious beliefs and motivation in efforts to overcome mind 

wandering and attempted to foster self-efficacy and motivation by emphasizing the 
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research-based course design that makes learning easier and the value of the course and 

the skills taught in it. 

Executive failure. The executive failure intervention taught individuals that in 

order to reduce mind wandering they need to take steps to both a) encourage on-task 

focus and effort, and b) block common cues and situations that lead to mind wandering. 

Participants were then taught how to encourage on-task focus by explaining different 

learning strategies and the process of metacognitive planning and monitoring before 

completing some guided practice to become familiar with these ideas. Next, participants 

were taught that implementation intentions, time management, external attributions, and 

environmental structuring will all help to block or suppress mind wandering cues. They 

were given definitions and examples of these skills and then began to engage in the skills 

themselves by forming and typing up implementation intentions, a training schedule, and 

plans to structure their environment. 

Meta-awareness. Participants who completed the meta-awareness intervention 

were taught that to reduce mind wandering one needs to enhance his/her awareness of 

current consciousness by implementing a state of mindfulness, by continuously 

monitoring his/her thought content and re-directing it back on-task if it starts to wander. 

The attitudinal underpinnings of mindfulness were introduced (non-judging, patient, 

beginner’s mind, non-striving, accepting, and letting go), along with examples. The 

practice of breathing meditation was also taught and practiced in a 3-minute exercise. 

These principles and practices were adapted from Kabat-Zinn’s (2013) mindfulness-

based stress reduction (MBSR) program that is used in medical centers worldwide. 

Participants in this intervention also completed a practice to use their breath as an anchor 
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to combat mind wandering while reading a short excerpt from a novel. Finally, 

metacognitive monitoring was defined and participants were provided with sample 

questions for monitoring purposes and were asked to identify how and when they would 

engage in this skill during the Excel training. 

Control: Internet safety. Participants in the control condition completed a short 

tutorial that taught strategies, skills, and the mindset needed to protect individuals, their 

computer, and their privacy when connecting to the internet. This course was a shortened 

version of the free, online internet safety course developed by Goodwill Community 

Foundation, Inc., a developer of a large selection of online learning programs 

(http://www.gcflearnfree.org/internetsafety). This short tutorial teaches individuals how 

to determine their web presence and privacy, how to create strong passwords, how to deal 

with spam, how to detect and avoid email scams, how to deal with email attachments 

safely, and how to responsibly, politely, and safely use social networking sites. The 

information in this intervention was presented in a text-based format and the length of the 

intervention was roughly equal to that of the experimental interventions (15-20 minutes). 

This content was chosen because it is related to, though not important for the course 

training material. Moreover, the reading requirements and cognitive load of the material 

taught in this tutorial were roughly equal to those of the self-regulation interventions. 

Measures 

There are two primary self-report methods that are typically used to assess mind 

wandering: thought probes and post hoc scales. Thought probes are presented at semi-

random intervals during task performance, stopping participants intermittently during 

task performance and asking them to indicate what they were just thinking about by 
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choosing from a list of options (Smallwood & Schooler, 2006). Alternatively, 

retrospective scales measure the extent to which subjects engaged in mind wandering 

during the previous performance episode. The two methods vary in the degree to which 

they interfere with ongoing task performance, in their sensitivity to intra-individual 

variability, and in their reliability and comprehensiveness; however, meta-analytic 

evidence found no support for the idea that the relationship between mind wandering and 

task performance differs between thought probes and retrospective scales (Randall et al., 

2014). Thus, I employed the retrospective scale method of assessment due to its 

comprehensiveness, the likelihood to produce higher reliability (in the sense that 

multiple-item assessments more reliably capture mind wandering compared to single-

item estimates), and the fact that I am more interested in overall estimates and effects of 

mind wandering than intra-individual variability. 

Mind wandering. The selected retrospective scale is an empirically-derived 

measure from Randall, Beier, and Villado (2014) that represents the best-functioning 

items from the three most common, unique assessments of on- and off-task thought 

(Kanfer & Ackerman, 1989; Kanfer et al., 1994; Sarason et al., 1986). Eight items assess 

the frequency of various off-task thoughts or mind wandering (e.g., “I thought about 

other activities (for example, assignments, work)”, “I let my mind wander while doing 

the task”) in a Likert-format ranging from 1 (Never) to 5 (Very Often). Mind wandering 

scores for each of the three assessment periods were obtained by averaging responses of 

the eight items. The instructions of the scale informed individuals what portion of the 

training they were to reference when completing each iteration of the assessment. One 

aggregate estimate of overall mind wandering per participant was obtained by averaging 
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the three scores. Reliability estimates on these scores were α = .89 for Time 1, α = .88 for 

Time 2, and α = .88 for Time 3. 

Learning Outcomes 

 Excel declarative knowledge. With the help of subject-matter-experts who have 

also completed the Excel training course, I created a 29-item multiple-choice test 

assessing the material taught in training to assess declarative knowledge. This test did not 

contain items identical to those used in training to help trainees learn, but did present and 

assess similar information. Sample items include “What must precede every calculation 

in the formula bar?” and “How does deleting a cell differ from cutting a cell?” Scores 

were formed by summing correct answers. The same test was used pre- and post-training 

to assess learning via the acquisition of knowledge. Reliability of the scores was 

estimated using an odd-even split-half correlation corrected using the Spearman-Brown 

prophecy formula (Time 1 r = .68, Time 2 r = .80) and a test-retest correlation (r = .58). 

Excel task performance. I also developed an assessment of task performance 

that required participants to download an Excel file and manipulate data to complete 

instructions that draw upon the principles learned in training. There were two exercises 

that made up the performance assessment and four items per exercise that were summed 

to form a total possible score of eight on the performance measure. Assessments had 

multiple steps and questions sampling the content covered in the training that were scored 

to provide an overall score for task performance. Items required participants to extract 

information from the completed exercise to answer correctly. Examples include “What is 

displayed in cell B3 on the ‘Sales Dashboard’ Worksheet?” and “What is the subtotal for 

Michael Suyama?” This test was similar (though not identical) to the hands-on exercises 
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participants complete as part of training. The same test was used pre- and post-training to 

assess learning via the acquisition of skill. Reliability of the scores was estimated using 

odd-even split-half correlations corrected using the Spearman-Brown prophecy formula 

(Time 1 r = .68, Time 2 r = .64) and a test-retest correlation (r = .50). 

Affective Outcomes 

Affective reactions. I used an adapted version of Brown’s (2005) trainee reaction 

measure and split trainee reactions into affective and utility reactions (Alliger, 

Tannenbaum, Bennett, Traver, & Shotland, 1997). Affective reactions assessed 

participants’ enjoyment of the training experience with a Likert-scale response (1 = 

Strongly disagree; 5 = Strongly agree) for three items (e.g., “I found this training 

program to be enjoyable”) that were averaged to form one score. This measure was only 

administered post-training and reliability of the scores was α = .89. 

Utility reactions. Utility reactions from Alliger et al.’s (1997) measure assessed 

individuals’ subjective judgments of the quality and utility of the training in a Likert 

format (1 = Strongly disagree; 5 = Strongly agree) with three items (e.g., “The training 

was relevant to my education or employment”) that were averaged to form one score. 

This measure was only administered post-training and score reliability was α = .83. 

Self-efficacy. Self-efficacy was assessed with an Excel task-focused six-item 

measure with an individual referent adapted from Villado and Arthur (2013). Sample 

items include “I am confident in my ability to perform well in Excel” and “I do NOT 

think Excel is something I will become good at” (reverse scored). Scores were averaged 

to form one estimate per participant. The same measure was administered pre- and post-
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training. Alpha reliability estimates for these scores were Time 1 α = .83 and Time 2 α = 

.91. 

Mood. Mood valence and arousal were assessed using the Brief Mood 

Introspection Scale (BMIS; Mayer & Gaschke, 1988), a commonly-used measure in 

emotional regulation studies (e.g., Baumeister, Bratslavsky, Muraven, & Tice, 1998; 

Schmeichel, 2007). This scale provides 16 different adjectives, two for each of eight 

different mood states (e.g., happy: happy, lively; tired: tired, drowsy), and participants 

rated the extent to which they experienced each mood in a 7-point Likert format (1 = 

definitely do not feel; 7 = definitely feel). This scale produced one score for valence 

(pleasant/unpleasant) by summing scores on the eight positive adjectives and then 

subtracting scores on the eight negative adjectives. One arousal score was produced by 

summing scores on the ten items indicating arousal and subtracting from that scores on 

the two items indicating calmness. In the pre-training mood assessment instructions for 

this assessment asked participants to rate their present mood; in the post-training 

assessment participants were asked to rate their overall mood during the training. Alpha 

reliability estimates for valence scores were α = .85 at Time 1 and α = .86 at Time 2, and 

for arousal scores were α = .80 at Time 1 and α = .82 at Time 2. 

Self-regulation Outcomes 

Goal setting. There were three goals that participants in the current concerns 

condition were encouraged to set: one for study or training completion time, one for 

performance or improvement on the Excel knowledge test, and one for performance or 

improvement on the Excel performance test. I evaluated goal setting in three different 

ways. First, I asked participants what their self-set goals were for training completion 
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time, Excel knowledge test score, and Excel performance test score) in a manner similar 

to Yeo and Neal (2008). Responses were scored in the following way: no goal received a 

score of 0, a non-specific goal (e.g., “try my best”, “do better than the first time”) 

received a score of 1, and a specific goal (e.g., “improve by 10 points on the knowledge 

test”, “finish the entire study in 3 days”) received a score of 2. Scores were averaged 

across the three possible goals so that each participant received one score for self-set 

goals. Second, following the identification of self-set goals, participants were also asked 

to indicate their goal commitment by completing an adapted four-item goal commitment 

scale by Hollenbeck et al. (1989; e.g., “It’s unrealistic for me to expect to reach this 

goal”, “Quite frankly, I don’t care if I achieve this goal or not”) for which responses were 

averaged to form one score. Reliability for the scores on this assessment was α = .85. 

Third, goal difficulty was also assessed with three one-item self-report assessments 

corresponding to each of the three possible goals. One score was formed by averaging 

responses to these three items. This assessment was from Barrick, Mount, and Strauss 

(1993), and has a 5-point scale ranging from 1 (very easy to achieve) to 5 (nearly 

impossible or very difficult), with an alpha between the 3 estimates of difficulty 

representing consistent levels of difficulty across the three goals for those who set goals 

(α = .66). 

Motivation. Motivation to learn was measured using six items adapted from the 

Task Value scale from Pintrich et al.’s (1991) Motivated Strategies for Learning 

Questionnaire (MSLQ). Sample items include “It is very important for me to learn the 

material in this training course”, and “I am very interested in the content area for this 

course”. Participants responded on a Likert scale ranging from 1 (strongly disagree) to 5 
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(strongly agree), and one motivation score was formed by averaging the six items. 

Reliability of the scores on this assessment was α = .89. 

Environmental structuring. Environmental structuring was measured using two 

items adapted from Pintrich et al.’s (1991) Motivated Strategies for Learning 

Questionnaire (MSLQ) along with two items created by me to sample the principles of 

environmental structuring taught in the self-regulatory interventions. Items from the 

MSLQ were “I completed the Excel training in a place where I could concentrate”, and “I 

had a regular place set aside for training”. Items developed by me were “I set plans to 

avoid distractions in my selected training environments”, and “I followed my pre-set 

plans to avoid distractions in my selected training environment(s)”. Participants respond 

on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). I evaluated the 

inter-item correlations and change in alpha reliabilities to determine whether it was 

appropriate to aggregate all four items, and it was: α = .86. The four-item version was 

used in all analyses. 

Metacognition. Assessment of metacognitive strategies including planning and 

monitoring was assessed by Pintrich et al.’s (1991) Metacognitive Self-regulation scale of 

twelve items to assess the metacognitive processes of planning, monitoring, and 

regulating, which reflect the adaptive, continual process of self-regulated learning. 

Because the meta-awareness intervention taught metacognitive monitoring but not 

metacognitive planning, I divided up items from the MSLQ between planning and 

monitoring and adapted them to fit the Excel training. Participants respond on a Likert 

scale ranging from 1 (strongly disagree) to 5 (strongly agree). Two scores were formed, 

one for metacognitive planning and one for metacognitive monitoring, by averaging 
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items in each. Ten items assessed metacognitive monitoring such as “During the Excel 

training I made up questions to help focus my learning” and “When I got confused during 

the Excel training I tried to sort through it before moving on”. Scores for metacognitive 

monitoring demonstrated a reliability of α = .72. Only one adapted item from the MSLQ 

covered metacognitive planning (as opposed to monitoring): “Before I studied this Excel 

course material thoroughly, I skimmed it (or the syllabus) to see how it was organized.” 

So I supplemented this scale with two additional items: “Before the Excel training, I set 

plans for my learning activities in order to keep on track”, and “Before the Excel training, 

I reviewed the course syllabus and set plans for which types of learning strategies or 

techniques I would use during the training”. Reliability for the scores on this expanded 3-

item version of metacognitive planning was α = .77. 

Learning strategies. To assess participants’ learning strategies, I used an adapted 

version of seven items from the information processing scale of the Learning and Study 

Strategies Inventory (LASSI; Weinstein, Schulte, & Palmer, 1987) that assessed the use 

of elaboration and organization strategies (e.g., “I tried to relate the ideas in this training 

to those in other I’ve learned whenever possible”, “When completing the Excel training, I 

wrote brief summaries of the main ideas or concepts from the text, videos, and 

exercises”). Participants also completed five adapted items from the Elaboration scale 

(learning strategies) of the MSLQ (e.g., “I translated what I was studying in the Excel 

training into my own words”, “I tried to see how what I learned in the Excel training 

would apply to my everyday living using analogies or comparisons”). Finally, this was 

supplemented by three items I created to capture some of the information presented on 

learning strategies in the executive failure intervention that was not directly captured in 
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these two scales (e.g., “I created outlines of important concepts during the Excel 

training”, “When completing the Excel training, I paraphrased new information by re-

stating and summarizing what I was learning in my own words”). Participants responded 

on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) on each 

assessment. I evaluated the inter-item correlations and change in alpha reliabilities to 

determine whether it was appropriate to aggregate all three assessments with 15 items 

total, and it was. The combined measure with all 15 items yielded reliable scores α = .88 

and was used in all analyses. 

Implementation intentions. In the executive failures intervention participants 

were taught how to form implementation intentions, or if-then strategies for two specific 

purposes: first, to block mind wandering from occurring, and second, to re-direct 

attention when it was found that mind wandering had occurred (Gollwitzer & Oettingen, 

2011). The degree to which they formed and adhered to these implementation intentions 

for blocking and correcting mind wandering was assessed by four items I developed that 

asked the degree to which they feel they formed the two types of implementation 

intentions, and whether they were effective in avoiding and correcting mind wandering 

during training. The four items (2 per implementation intention) were assessed on a 

Likert scale from 1 (strongly disagree) to 5 (strongly agree), and one score was formed 

by averaging responses. Scores on this assessment demonstrated a reliability of α = .84. 

Time management. Time management was measured using three items adapted 

from Pintrich et al.’s (1991) Motivated Strategies for Learning Questionnaire (MSLQ). 

Sample items include “I found it hard to stick to a training schedule for the Excel course” 

(Reversed), and “I made good use of my training time for the Excel course”. To 
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supplement these items and to cover the entire content of information presented in the 

time management section of the executive failure intervention, I created seven additional 

items (e.g., “I scheduled breaks into my training schedule”, “I spaced my training time so 

that it wasn’t all completed in one long session”). Participants respond on a Likert scale 

ranging from 1 (strongly disagree) to 5 (strongly agree). I evaluated the inter-item 

correlations and change in alpha reliabilities to determine whether it was appropriate to 

average all items into one aggregate time management score, and it was. The reliability of 

the scores on the resultant 10-item measure was α = .66. 

Attributions. Attributions were measured using four items adapted from the 

Control of Learning Beliefs scale from Pintrich et al.’s (1991) Motivated Strategies for 

Learning Questionnaire (MSLQ). Sample items include “If I train in appropriate ways, 

then I will be able to learn the material in the Excel training course”, and “If I don’t 

understand the Excel training material, it is because I didn’t try hard enough”. 

Participants responded on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly 

agree), and one score for attributions was formed by averaging the four items. The scores 

on this measure demonstrated a reliability of α = .73. 

Mindfulness. State mindfulness during the training was assessed by adapting 10 

items from Brown and Ryan’s (2003) Mindfulness Attention Awareness Scale. 

Participants responded to a Likert scale from 1 (never) to 5 (very often). Sample items 

include “During the Excel training I got so focused on the goal I wanted to achieve that I 

lost touch with what I was doing in the moment to get there”, and “I found it difficult to 

stay focused on what’s happening in the present during the Excel training.” I also 

developed two items to capture specific skills taught in the meta-awareness intervention: 
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“I used breathing meditation as an anchor to bring myself back in focus during the Excel 

training”, and “I cultivated an attitude of mindfulness during the Excel training by being 

non-judgmental, patient, non-striving, accepting, having a beginner’s mind, and by letting 

go of anything that is not part of the training.” Evaluation of the inter-item correlations 

and changes in alpha reliabilities did not support creating an aggregate score with these 

two items and the 10 from the MAAS, so they were kept separate in the analyses. Thus, 

two state mindfulness scores were formed: one by averaging the 10 items from the 

adapted version of the MAAS, and one by averaging the responses to the two items I 

created to assess successful participation of the skills taught in the meta-awareness 

intervention. The reliability for the scores on the adapted MAAS was α = .85, and given 

that there were only two items for the scale I created, the alpha reliability estimates for 

the scores was lower: α = .65. 

Manipulation Check and Control Variables 

 Pre-training intervention declarative knowledge. Prior to the Excel training 

and after the pre-training intervention (see Table 2), all participants, regardless of 

condition, completed a multiple-choice declarative knowledge assessment of the 

information presented in each of the pre-training interventions. I created this assessment 

based on the intervention materials to assess learning and comprehension of the material 

presented in each of the three self-regulation interventions and the control intervention. 

This test had four sections based on the different material presented in the four pre-

training interventions. The current concerns section included six items, the executive 

failure section included seven items, the meta-awareness section included six items, and 

the control internet safety section included five items. Scores for each participant on each 
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of the four sections by summing correct responses per section. The exact number of items 

varied minimally by section (between five and seven) given the difference in the number 

of principles introduced. Scale reliabilities were estimated using odd-even split-half 

reliabilities corrected using the Spearman-Brown prophecy formula, although these 

estimates are low given the small number of items: current concerns r = .51, executive 

failure r = .40, meta-awareness r = .63, and control internet safety r = .41. 

 Excel experience. Excel experience was assessed by asking participants to 

respond to two items that asked them to estimate the number of years experience they 

have using Excel and to identify which functions they have used in Excel from a list of 

six options. Responses were summed to form one score. Alpha reliability for the 

experience scores was α = .70. 

Cognitive ability. The 12-item short-form version of the Raven’s Advanced 

Progressive Matrices (APM; Raven, Raven, & Court, 1991) was used to assess 

participants’ cognitive ability. I did not have any hypotheses with cognitive ability in this 

study. Instead, this variable served as a way to test for random distribution between 

groups. One score was formed by summing correct responses. Odd-even split-half 

reliability corrected using the Spearman-Brown prophecy formula was r = .77. 

Distractibility. Five items from the Imaginal Processes Inventory (IPI) created by 

Antrobus and Singer (1966) were found by Giambra (1980) to reliably indicate individual 

differences in everyday susceptibility to distraction. Sample items include, “I can work 

quite well under noisy, disruptive circumstances”, and “I find it hard to read when 

someone is on the telephone in a neighboring room”. All participants completed this 

measure pre-training to make sure that individual differences in distractibility were 
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evenly distributed among conditions. One score was formed by averaging responses and 

the alpha reliability for scores on this assessment was α = .81. 

Boredom-attentiveness. Six items from the Imaginal Processes Inventory (IPI) 

created by Antrobus and Singer (1966) were also demonstrated by Giambra (1980) to 

reliably indicate individual differences in everyday levels of boredom and attentiveness. 

Sample items include, “I can work at something for a long time without feeling the least 

bit bored or restless”, and “I tend to be quite wrapped up and interested in whatever I am 

doing”. All participants completed this measure pre-training to make sure that individual 

differences in boredom-attentiveness were evenly distributed among conditions. One 

score was formed by averaging responses and the alpha reliability for scores on this 

assessment was α = .83. 

Trait-level mindfulness. Trait-level mindfulness was assessed to make sure 

individuals pre-disposed to mindfulness were not unevenly assigned to the meta-

awareness condition. Participants completed the 15-item Mindfulness Attention 

Awareness Scale (Brown & Ryan, 2003) that uses a Likert scale from 1 (never) to 5 (very 

often). Sample items include “I rush through activities without being really attentive to 

them”, and “I tend to walk quickly to get where I’m going without paying attention to 

what I experience along the way.” One score was formed by averaging participant 

responses, with scores demonstrating reliability of α = .85. 

Learning goal orientation. Learning goal orientation was assessed to test for 

even distribution across groups in the way they approach the training. Six items from 

Vandewalle’s (1997) original scale to assess learning goal orientation were used as 

participants responded to a Likert scale from 1 (never) to 5 (very often). Sample items 
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include “I often look for opportunities to develop new skills and knowledge”, and “I 

enjoy challenging and difficult tasks at school/work where I’ll learn new skills.” One 

score was formed by averaging responses. The reliability for scores on the goal 

orientation assessment was α = .84. 
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CHAPTER 6: Results 

Baseline Analyses 

Testing for group differences by condition. In a preliminary set of analyses, I 

evaluated groups to compare their standing on individual differences that might be 

theoretically expected to influence their learning and performance in an online training 

setting, as well as their interest and motivation in implementing the self-regulation 

interventions. I ran analyses of variance (ANOVAs) comparing group means on various 

individual differences including age, sex, cognitive ability, prior experience with Excel, 

and the traits of goal orientation, mindfulness, distractibility, and boredom-attentiveness. 

Group means and statistics for the tests of group differences are presented in Table 3. 

There was no evidence of significant group differences by condition on any of the 

variables tested, demonstrating successful distribution of these potential sources of error 

across the four different conditions. 

Manipulation check. I ran a manipulation check to determine whether 

participants in each of the four groups learned the material presented in their pre-training 

intervention (CC, EF, MA, and control), with the expectation that individuals in each 

group would have more knowledge of the principles taught and information presented in 

their respective interventions, compared to individuals from the other three conditions. 

This was evaluated with four different t-tests that compared each group’s means with that 

of all other participants on that condition’s section of the pre-training intervention 

declarative knowledge assessment. As expected, participants in the CC condition scored 

higher on the CC section of the assessment than the other three groups (t[131] = 6.18, p < 

.001, d = 1.23); participants in the EF condition scored higher on the EF section of the 
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assessment than the other three groups (t[131] = 4.69, p < .001, d = 0.96); participants in 

the MA condition scored higher on the MA section of the assessment than the other three 

groups (t[131] = 7.11, p < .001, d = 1.38); and participants in the control condition scored 

higher on the internet safety section of the assessment than the other three groups (t[131] 

= 7.03, p < .001, d = 1.44). These effects are large in magnitude (d > 0.70), and support 

the idea that people knew more about the information presented and principles taught in 

their own experimental or control condition relative to those in the other conditions 

following the pre-training interventions. 

Testing for integrity of responses to the manipulations. Each of the three 

experimental self-regulatory pre-training interventions had free response portions in 

which participants did things like set goals, specify training environments, form 

implementation intentions, and respond to their experiences practicing breathing 

meditation and mindful reading. In order to review the integrity of participants’ responses 

to the self-regulation interventions I developed a coding scheme to evaluate response 

quality. Coding was specified for each question (e.g., goal-setting, learning strategies to 

be used, mindful reading response) by using relevant examples that correspond with 

different ranks on the rating scale. Responses were given a rating from 1 (very low 

quality) to 5 (very high quality) and were averaged to form one score per participant. 

High average quality ratings for the three experimental conditions was indicative (M = 

4.52, SD = 0.37), and these ratings did not differ by condition membership, F(2, 104) = 

1.60, p = .103. Individual responses were then examined more closely for those 

participants in the bottom 10% of the ratings. Three participants received outlying 

average quality scores below 3.5 and further investigation revealed patterns of careless 
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responding and extremely short response times (e.g., all 3 participants completed the 

post-training session in less than 20 minutes even though the expected completion time 

was 70 minutes), so these three outliers were removed from subsequent analyses. The 

remaining 133 participants were judged as having adequately responded to the questions 

and exercises presented during the self-regulatory pre-training interventions and were 

thus included in the sample. 

Hypothesis Tests 

Effects of Mind Wandering on Learning and Affect. Means, standard deviations, 

and intercorrelations for all variables evaluated in this section are presented in Table 4. 

Table 5 presents the correlations for mind wandering with learning and affective 

outcomes broken down by condition. Hypothesis 1 predicted that overall mind wandering 

would be negatively associated with learning outcomes. In order to evaluate the 

relationship between mind wandering and learning, I calculated directional one-tailed 

correlations between each individual’s aggregated estimate of mind wandering (i.e., 

average mind wandering score across the three times assessed) and their performance on 

each of the post-training learning outcomes (a) declarative knowledge and (b) task 

performance. These overall correlations were both in the expected direction, although 

neither was significant. Mind wandering and post-training declarative knowledge was -

.07 (p = .209), mind wandering and post-training performance was -.12 (p = .081). I also 

evaluated these correlations separately for each condition since the experimental 

manipulations might have influenced the relationship between mind wandering and 

learning differently for the different conditions. The control, current concerns (CC), and 

meta-awareness (MA) groups demonstrated non-significant correlations between mind 
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wandering and post-training Excel knowledge (see Table 5); however, this correlation 

was significant as expected for the executive failure (EF) group: r = -.33, p = .033. The 

correlation between mind wandering and Excel performance was also non-significant for 

the control, CC, and MA groups (see Table 5); however, this correlation was significant 

as expected for the executive failure (EF) group: r = -.33, p = .033. Therefore, Hypothesis 

1 was only partially supported as mind wandering was only negatively related to post-

training Excel knowledge and performance for participants in the executive failure 

condition. 

 Hypothesis 2 predicted that mind wandering would be negatively related to 

trainee affect and reactions to training in a self-directed learning environment, including 

(a) affective reactions, (b) utility reactions, (c) self-efficacy, (d) mood valence, and (e) 

mood arousal. I again calculated directional one-tailed correlations between aggregate 

mind wandering estimates for each participant and each of the post-training affective 

outcomes. The correlations with mind wandering and affective/emotional outcomes were 

(a) r = -.34, p < .001 for affective reactions, (b) r = -.29, p < .001 for utility reactions, (c) 

r = -.12, p = .086 for post-training self-efficacy, (d) r = -.17, p = .027 for mood valence, 

(e) and r = .11, p = .103 for mood arousal. Thus, Hypotheses 2a, 2b, and 2d were 

supported. Hypotheses 2c and 2e were not supported. I also evaluated these correlations 

separately for each condition, and despite some variation in magnitude the general trends 

in direction were upheld (see Table 5). 

 Overall, the data for this section of the analyses only partially supported the idea 

that increased mind wandering is associated with worse training outcomes including 

declarative knowledge (H1a) and training performance (H1b) for individuals in the 
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executive failure condition only, affective reactions to training (H2a), utility reactions to 

training (H2b), and post-training mood valence (H2d) for all participants. Mind 

wandering was unrelated to self-efficacy (H2c) and mood arousal (H2e) for all groups. 

Effects of the Self-regulatory Interventions on Mind Wandering. Table 6 

displays the means and standard deviations by condition for the variables evaluated in 

this section of the analyses. Figure 1 displays mind wandering levels by condition over 

time. Hypothesis 3 predicted that overall mind wandering rates of the three experimental 

conditions would be lower than the overall mind wandering rate for those in the control 

condition. Hypothesis 4 predicted that the rate of mind wandering would increase over 

time, but that this increase would be greatest for individuals in the control condition 

compared to those in the three experimental conditions. The overall level of mind 

wandering frequency (H3) and the rate of change over time (H4) was evaluated by 

collapsing all experimental conditions into one group and running a mixed ANOVA with 

experimental (3 groups combined) vs. control as the between-subjects independent 

variable, time as the within-subjects independent variable (three mind wandering 

assessments representing the passage of time), and mind wandering as the dependent 

variable. The results for the mixed ANOVA testing Hypotheses 3 and 4 are presented in 

Table 7. There was a non-significant between-subjects effect, F(1, 131) = 3.33, p = .071, 

ƞ
2
 = .02, suggesting that individuals in the combined experimental conditions did not 

mind wander less frequently than individuals in the control condition, with the means 

actually trending in the opposite direction (Experimental M = 2.21, Control M = 1.96). 

There was, however, a significant within-subjects effect, F(2, 262) = 19.83, p < .001, ƞ
2
 = 

.14, supporting the idea that the rate of mind wandering changed over time; however, this 
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change occurred in the opposite direction anticipated, with the rate decreasing over time 

rather than increasing (Time 1 M = 2.38, Time 2 M = 2.08, and Time 3 M = 1.98). The 

expected interaction between the within- and between-subjects independent variables was 

not significant: F(2, 262) = 0.56, p = .572, ƞ
2
 = .00. Thus, I found no support for my 

prediction that the rate of change in mind wandering differs between the control and 

experimental groups. Neither Hypothesis 3 nor Hypothesis 4 was supported. 

  Hypotheses 5-8 were tested in a similar manner to Hypotheses 3 and 4 (within-

between ANOVA with group as the between-subjects IV, time as the within-subjects IV, 

and mind wandering as the DV). Hypothesis 5 predicted that overall mind wandering 

rates would be higher for participants in the meta-awareness (MA) condition than for 

those in either the current concerns (CC) or executive failure (EF) conditions. Hypothesis 

6 predicted that the rate of mind wandering would increase over time, but that this 

increase would be greater for individuals in the MA condition compared to those in the 

CC and EF conditions. The results for the mixed ANOVA testing Hypotheses 5 and 6 are 

presented in Table 8. There was not a significant between-subjects effect, F(1, 100) = 

0.57, p = .453, ƞ
2
 = .01, so the data failed to support the prediction that individuals in the 

MA condition would mind wander more frequently than people in the CC and EF 

conditions (MA M = 2.14, CC and EF M = 2.24). There was again a significant within-

subjects effect, F(2, 200) = 18.15, p < .001, ƞ
2
 = .15, supporting the idea that the rate of 

mind wandering changed over time; however, this change again occurred in the opposite 

direction anticipated, with the rate decreasing over time rather than increasing. The 

interaction between the within- and between-subjects independent variables was 

significant: F(2, 200) = 5.48, p = .005, ƞ
2
 = .04, although this effect was also opposite of 



67 
 

what was predicted such that participants in the MA group reduced their mind wandering 

rates over time more drastically than did those in the other two experimental groups 

combined (CC and EF; see Figure 1). Neither Hypothesis 5 nor Hypothesis 6 was 

supported. 

Hypothesis 7 predicted that overall mind wandering rates would be higher for 

participants in the executive failure (EF) condition than for those in the current concerns 

(CC) condition. Hypothesis 8 predicted that the rate of mind wandering would increase 

over time, and that this increase would be greater for individuals in the EF condition 

compared to those in the CC condition. The results for the mixed ANOVA testing 

Hypotheses 7 and 8 are presented in Table 9. There was not a significant between-

subjects effect, F(1, 63) = 0.03, p = .870, ƞ
2
 = .00, so the data did not support my 

prediction that individuals in the EF condition would mind wander more frequently than 

people in the CC condition (CC M = 2.26, EF M = 2.23). There was not a significant 

within-subjects effect for the combined CC and EF groups, F(2, 126) = 2.60, p = .078, ƞ
2
 

= .04, failing to support the idea that the rate of mind wandering changed over time. The 

interaction between the within- and between-subjects independent variables was also not 

significant: F(2, 126) = 1.77, p = .175, ƞ
2
 = .03, thus individuals in the CC and EF 

conditions were similar in their mind wandering frequencies. Hypotheses 7 and 8 were 

not supported. 

In summary of this section, the results failed to find support for many of my 

predictions. First, individuals in the experimental conditions who were taught how to 

avoid mind wandering did not report lower levels of mind wandering compared to the 

control condition. Second, rather than seeing the expected increase in the frequency of 
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mind wandering over time; the data demonstrated an overall decreasing rate of mind 

wandering across time. Third, there was some evidence that the rate of decrease 

depended on group membership, with the meta-awareness group unexpectedly reducing 

mind wandering frequency more drastically than the current concerns and executive 

failure groups, but no differentiation between the control and experimental groups or 

between the current concerns and executive failure groups as expected. 

Effects of the Self-regulatory Interventions on Learning Outcomes. Table 10 

displays the means and standard deviations of the variables used to assess learning 

outcomes by condition. Hypothesis 9 predicted that individuals in any of the three self-

regulation intervention groups would demonstrate better learning outcomes: (a) 

declarative knowledge, (b) task performance, than those in the control condition. I tested 

this hypothesis with two separate mixed ANOVA for the two learning outcomes. Group 

membership served as the between-groups independent variable (all 3 experimental 

groups vs. control), time as the within-subjects independent variable (pre-training and 

post-training), and learning outcome as the dependent variable. Table 11 presents the 

relevant statistics to test Hypothesis 9a and Table 12 displays the same results for 

Hypothesis 9b. The first test (9a) with declarative knowledge as the dependent variable 

the data revealed a non-significant between-subjects effect, F(1, 131) = 0.00, p = .999, ƞ
2
 

= .00, suggesting there was no support the experimental conditions scored differently on 

the declarative knowledge assessments than those in the control group. The within-

subjects effect was significant and large, F(1, 131) = 241.15, p < .001, ƞ
2
 = .65, 

supporting the idea that overall, participants greatly improved their score from pre- to 

post-training on the declarative knowledge assessment. However, there was no within-
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between interaction effect to support the idea that individuals in the experimental 

conditions improved more than those in the control, F(1, 131) = 0.20, p = .655, ƞ
2
 = .00. 

Average score improvement on the declarative knowledge assessment was similar for the 

control and the combined experimental groups (Control M = 5.58, Experimental M = 

5.91). Hypothesis 9a was not supported. The same mixed ANOVA was run with Excel 

performance as the dependent variable instead of declarative knowledge to test 

Hypothesis 9b. This yielded a non-significant between-subjects effect, F(1, 131) = 0.45, p 

= .502, ƞ
2
 = .00, suggesting no significant difference in performance scores between the 

control and experimental groups. There was again a large within-subjects effect, F(1, 

131) = 68.37, p < .001, ƞ
2
 = .34, indicating that participants improved from pre- to post-

training on the Excel performance test. However, there was no evidence of differential 

improvement in performance between control and experimental groups: F(1, 131) = 1.39, 

p = .241, ƞ
2
 = .01, with both groups improving at similar levels (Control M = 1.26, 

Experimental M = 1.68). Hypothesis 9b was not supported. 

  Hypotheses 10 and 11 further broke apart differences in the experimental groups 

and were tested in a similar manner to Hypothesis 9 (within-between ANOVA with 

group as the between-subjects IV, time as the within-subjects IV, and [a] declarative 

knowledge and [b] task performance as the DVs). Hypothesis 10 predicted the meta-

awareness (MA) group would improve less on the (a) declarative knowledge and (b) task 

performance assessments from pre- to post-training relative to participants in the current 

concerns (CC) and executive failure (EF) groups combined. Table 13 presents the 

relevant statistics to test Hypothesis 10a and Table 14 displays the same results for 

Hypothesis 10b. With a dependent variable of declarative knowledge, the data revealed a 
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non-significant between-subjects effect, F(1, 100) = 3.72, p = .057, ƞ
2
 = .04, suggesting 

that the MA condition scored similarly to the CC and EF conditions on the declarative 

knowledge assessments overall. The within-subjects effect was significant and large, F(1, 

100) = 255.98, p < .001, ƞ
2
 = .72, reflecting the improvement on the declarative 

knowledge assessment from pre- to post-training, regardless of group membership. 

However, there was no within-between interaction effect as hypothesized to support the 

idea that individuals in the MA condition improved less than those in the CC and EF 

conditions, F(1, 100) = 0.09, p = .764, ƞ
2
 = .00. Average score improvement on the 

declarative knowledge assessment was similar for the MA group and the combined CC 

and EF group (MA M = 6.05, CC and EF M = 5.83). Hypothesis 10a was not supported. 

With a dependent variable of Excel performance, the data again showed a non-significant 

between-subjects effect, F(1, 100) = 2.82, p = .096, ƞ
2
 = .03, suggesting the MA group 

demonstrated similar overall performance scores relative to the combined CC and EF 

group. There was again a large within-subjects effect, F(1, 100) = 80.30, p < .001, ƞ
2
 = 

.44, indicating that participants improved from pre- to post-training on the Excel 

performance test. However, there was no evidence of differential improvement in 

performance between participants in the MA condition and those in the CC and EF 

conditions as hypothesized: F(1, 100) = 0.60, p = .442, ƞ
2
 = .00, with both groups 

improving at similar levels (MA M = 1.86, CC and EF M = 1.57). Hypothesis 10b was 

not supported. 

Hypothesis 11 predicted a larger improvement for the current concerns (CC) 

group on the (a) declarative knowledge and (b) task performance assessments from pre- 

to post-training relative to participants in the executive failure (EF) group. Table 15 
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presents the relevant statistics to test Hypothesis 11a and Table 16 displays the same 

results for Hypothesis 11b. The mixed ANOVA with declarative knowledge as the 

dependent variable demonstrated a non-significant between-subjects effect, F(1, 63) = 

0.21, p = .649, ƞ
2
 = .00, suggesting that overall the CC and EF groups scored similarly on 

the declarative knowledge tests. A large within-subjects effect, F(1, 63) = 161.15, p < 

.001, ƞ
2
 = .72, reveals the overall improvement on the declarative knowledge assessment 

from pre- to post-training for both groups. However, there was no within-between 

interaction effect to support the idea that individuals in the EF condition improved less 

than those in the CC condition, F(1, 63) = 0.35, p = .558, ƞ
2
 = .00. Average score 

improvement on the declarative knowledge assessment was similar for the CC group and 

the EF group (CC M = 6.09, EF M = 5.55). Hypothesis 11a was not supported. With 

Excel performance as the dependent variable, the data showed a non-significant between-

subjects effect, F(1, 63) = 0.00, p = .952, ƞ
2
 = .00, suggesting no significant difference in 

scores between the CC and EF conditions. There was again a large within-subjects effect, 

F(1, 63) = 51.60, p < .001, ƞ
2
 = .42, indicating that participants improved from pre- to 

post-training on the Excel performance test. As predicted, the data did demonstrate larger 

score improvements on the performance test for participants in the CC condition (M = 

2.15) compared to those in the EF condition (M = 0.94), F(1, 65) = 7.97, p = .006, ƞ
2
 = 

.07. Hypothesis 11b was supported. 

In summary, although there was strong evidence that learning occurred as a result 

of the Excel training as demonstrated by large increases on knowledge and performance 

tests from pre- to post-training, the magnitude of score improvement generally did not 

differ by condition as predicted. The only exception is that participants in the current 
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concerns condition improved more than those in the executive failure condition on the 

Excel performance test, as predicted. 

Effects of the Self-regulatory Interventions on Affective Outcomes. Table 17 

displays the means and standard deviations of the variables used to assess affective 

outcomes by condition. Hypothesis 12 predicted that individuals in any of the three self-

regulation intervention groups would report more favorable emotional and attitudinal 

outcomes including (a) affective reactions to training, (b) utility reactions to training, (c) 

self-efficacy, (d) mood valence, and (e) mood arousal than those in the control condition. 

Trainee reactions were only assessed post-training, so I tested Hypotheses 12a and 12b 

with directional one-tailed t-tests comparing the control group to the three experimental 

groups combined. The results demonstrated non-significant differences between the 

control and combined experimental groups on affective reactions, t(117) = -0.21, p = 

.415, d = -0.05 (Control M = 4.44, Experimental M = 4.40) and utility reactions t(117) = 

0.44, p = .331, d = 0.09 (Control M = 5.01, Experimental M = 5.09). Thus Hypotheses 

12a and 12b were not supported. The remaining affective outcomes were administered 

pre- and post-training, so these were tested with separate mixed ANOVAs with group 

membership (control vs. all experimental) as the between-subjects independent variable, 

time (pre, post) as the within-subjects independent variable, and affective outcome as the 

dependent variable. Table 18 presents the relevant statistics to test Hypothesis 12c, Table 

19 presents the results of Hypothesis 12d, and Table 20 presents the statistics for 

Hypothesis 12e. 

The first test (12c), with self-efficacy as the dependent variable, revealed a non-

significant between-subjects effect, F(1, 131) = 0.47, p = .496, ƞ
2
 = .00, providing no 
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evidence that the control and experimental groups reported different levels of self-

efficacy overall. The within-subjects effect was significant, F(1, 131) = 6.84, p = .010, ƞ
2
 

= .05, supporting the idea that overall, participants’ self-efficacy was higher after training 

than before. However, there was no within-between interaction effect to support the idea 

that individuals in the experimental conditions gained more self-efficacy than those in the 

control, F(1, 131) = 0.03, p = .858, ƞ
2
 = .00. Average self-efficacy improvement was 

similar for the control and the combined experimental groups (Control M = 0.20, 

Experimental M = 0.18). Hypothesis 12c was not supported. 

The second test used mood valence as the dependent variable. These data did not 

demonstrate a significant between-subjects effect, F(1, 131) = 1.04, p = .311, ƞ
2
 = .01, 

suggesting that overall reports of mood valence were similar for those in the control and 

experimental groups. The within-subjects effect was not significant, F(1, 131) = 0.31, p = 

.581, ƞ
2
 = .00, demonstrating that mood valence did not appreciably change between pre- 

and post-training. Moreover, the expected within-between interaction effect was not 

significant, F(1, 131) = 0.96, p = .330, ƞ
2
 = .01, suggesting that change in mood valence 

from pre- to post-training did not differ between the control condition and the combined 

experimental conditions (Control M = 0.48, Experimental M = -1.75). Hypothesis 12d 

was not supported. 

The final test for this hypothesis used mood arousal as the dependent variable. 

This yielded a non-significant between-subjects effect, F(1, 131) = 0.02, p = .895, ƞ
2
 = 

.00, so overall reports of mood arousal did not differ between the control and 

experimental groups. However, there was a significant within-subjects effect, F(1, 131) = 

3.92, p = .0498, ƞ
2
 = .03, with individuals reporting lower levels of arousal post-training 
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than they did pre-training. The predicted interaction of within- and between-subjects 

variables was not significant, F(1, 131) = 0.63, p = .430, ƞ
2
 = .00, demonstrating that the 

decrease in arousal over time was unrelated to group membership (Control M = -2.19, 

Experimental M = -0.94). Hypothesis 12e was not supported. 

 Hypotheses 13a-e and 14a-e were tested in a manner similar to Hypotheses 12a-e, 

but further compared the experimental conditions. Hypothesis 13 predicted that 

individuals in the meta-awareness (MA) condition would report less favorable emotional 

and attitudinal outcomes including (a) affective reactions to training, (b) utility reactions 

to training, (c) self-efficacy, (d) mood valence, and (e) mood arousal relative to those in 

either the current concerns (CC) or executive failures (EF) conditions combined. 

Comparisons between the MA group and the combined CC and EF groups demonstrated 

non-significant differences on affective reactions, t(89) = -1.41, p = .081, d = -0.31 (MA 

M = 4.57, CC and EF M = 4.30) and utility reactions t(89) = -1.62, p = .054, d = -0.36 

(MA M = 5.28, CC and EF M = 4.99). Thus, neither Hypothesis 13a nor 13b were 

supported. The remaining affective outcomes were tested with mixed ANOVAs. Table 21 

presents the relevant statistics to test Hypothesis 13c, Table 22 presents the results of 

Hypothesis 13d, and Table 23 presents the statistics for Hypothesis 13e. 

First, self-efficacy as the dependent variable demonstrated a non-significant 

between-subjects effect, F(1, 100) = 1.19, p = .277, ƞ
2
 = .01, suggesting the MA group 

reported similar self-efficacy levels to the CC and EF groups overall. The within-subjects 

effect was again significant, F(1, 100) = 6.57, p = .011, ƞ
2
 = .06, supporting the idea that 

for participants in all three experimental conditions, post-training self-efficacy was higher 

than pre-training self-efficacy. There was, however, no within-between interaction effect, 
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F(1, 100) = 0.35, p = .554, ƞ
2
 = .00, so Hypothesis 13c, which predicted that the MA 

group would improve its self-efficacy less than the CC and EF groups, was not supported 

(MA M = 0.23, CC and EF M = 0.15).  

Second, mood valence as the dependent variable resulted in a non-significant 

between-subjects effect, F(1, 100) = 1.39, p = .242, ƞ
2
 = .01, demonstrating that overall 

reports of mood valence were similar for those in the MA group to those in the CC and 

EF groups. The within-subjects effect was also not significant, F(1, 100) = 2.61, p = .109, 

ƞ
2
 = .03, demonstrating that mood valence did not appreciably change between pre- and 

post-training. Moreover, the expected within-between interaction effect was not 

significant, F(1, 100) = 0.30, p = .585, ƞ
2
 = .00, suggesting that differences in mood 

valence change between pre- and post-training did not differ by experimental group  (MA 

M = -1.05, CC & EF M = -2.14). Hypothesis 13d was not supported. 

The final test for this hypothesis used mood arousal as the dependent variable. 

This yielded a non-significant between-subjects effect, F(1, 100) = 0.49, p = .487, ƞ
2
 = 

.00, so overall reports of mood arousal did not differ between the MA group and the 

combined CC and EF groups. The within-subjects effect was also not significant, F(1, 

100) = 2.21, p = .140, ƞ
2
 = .02, suggesting that among the three experimental groups 

individuals’ arousal levels did not substantially change over time. The predicted 

interaction of within- and between-subjects variables was also not significant: F(1, 100) = 

0.53, p = .467, ƞ
2
 = .01, so the change in arousal over time for the MA group and the 

combined CC and EF groups did not differ (MA M = -1.62, CC and EF M = -0.55). 

Hypothesis 13e was not supported. 
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 Hypothesis 14 predicted that individuals in the executive failure (EF) condition 

would report less favorable emotional and attitudinal outcomes including (a) affective 

reactions to training, (b) utility reactions to training, (c) self-efficacy, (d) mood valence, 

and (e) mood arousal compared to those in the current concerns (CC) condition. 

Comparisons between the EF and CC groups demonstrated a non-significant difference 

on affective reactions, t(57) = -0.76, p = .776, d = -0.20 (CC M = 4.22, EF M = 4.40), and 

utility reactions, t(57) = 1.41, p = .081, d = 0.37 (CC M = 5.12, EF M = 4.82). Thus, 

neither Hypothesis 14a nor 14b were supported. The remaining affective outcomes were 

tested with mixed ANOVAs. Table 24 presents the relevant statistics to test Hypothesis 

14c, Table 25 presents the results of Hypothesis 14d, and Table 26 presents the statistics 

for Hypothesis 14e. 

First (H14c), self-efficacy as the dependent variable demonstrated a non-

significant between-subjects effect, F(1, 63) = 0.02, p = .894, ƞ
2
 = .00, suggesting the EF 

and CC groups reported similar overall levels of self-efficacy. The within-subjects effect 

was also non-significant, F(1, 63) = 2.75, p = .102, ƞ
2
 = .04, supporting the idea that 

when collapsed, participants in both the CC and EF conditions reported similar levels of 

self-efficacy pre- and post-training. The within-between interaction effect was not 

significant, F(1, 63) = 3.66, p = .060, ƞ
2
 = .05, failing to support my prediction that the 

CC group would improve their self-efficacy more from pre- to post-training than the EF 

group (CC M = 0.30, EF M = -0.02). Therefore, Hypothesis 14c was not supported. 

Second, mood valence as the dependent variable resulted in a non-significant 

between-subjects effect, F(1, 63) = 0.19, p = .664, ƞ
2
 = .00, demonstrating that overall 

reports of mood valence were similar for those in the EF and CC groups. The within-
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subjects effect was also not significant, F(1, 63) = 3.63, p = .061, ƞ
2
 = .05, demonstrating 

no significant change in mood valence between pre- and post-training for these two 

groups. The expected within-between interaction effect was also non-significant, F(1, 63) 

= 1.24, p = .269, ƞ
2
 = .02, suggesting that the decrease in mood valence between pre- and 

post-training did not differ by experimental group  (CC M = -0.91, EF M = -3.48). 

Hypothesis 14d was not supported. 

The final test for this hypothesis used mood arousal as the dependent variable. 

This yielded a non-significant between-subjects effect, F(1, 63) = 0.01, p = .926, ƞ
2
 = .00, 

so overall reports of mood arousal did not differ between the CC and EF groups. There 

was also no significant within-subjects effect, F(1, 63) = 0.50, p = .484, ƞ
2
 = .01, 

suggesting individuals did not report significantly different levels of arousal between pre-

training and post-training. The predicted interaction of within- and between-subjects 

variables was also not significant, F(1, 63) = 1.57, p = .215, ƞ
2
 = .02, demonstrating that 

the change of arousal over time was unrelated to group membership (CC M = 0.47, EF M 

= -1.88). Hypothesis 14e was not supported. 

 In summary of this section, there was some evidence that affective outcomes 

changed over time, but very little evidence that these changes depended on condition. 

When the entire sample was evaluated overall, self-efficacy improved from pre- to post-

training, arousal levels decreased, and valence levels remained consistent. I failed to find 

any evidence that the control condition exhibited different levels on any of the affective 

outcomes than the combined experimental groups, or that any of the experimental groups 

varied between each other. 
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Effects of the Self-regulatory Interventions on Self-regulation Outcomes. The 

last set of hypotheses dealt with individuals’ engagement in the different self-regulatory 

principles taught in the three experimental interventions. The means, standard deviations, 

and intercorrelations for all variables in this section are presented in Table 27. The 

breakdown of means and standard deviations by condition is presented in Table 28.  

Hypothesis 15 predicted that mind wandering would be negatively associated with self-

regulation as evidenced by negative correlations between aggregate mind wandering and 

(a) goal commitment, (b) goal difficulty, (c) training motivation, (d) environmental 

structuring, (e) metacognition, (f), learning strategies, (g) implementation intentions, (h) 

time management, (i) attributions, and (j) mindfulness. Significant one-tailed negative 

relations with mind wandering included (c) training motivation: r = -.28, p = .001, (d) 

environmental structuring: r = -.41, p < .001, (e) metacognitive monitoring: r = -.36, p < 

.001, (f) learning strategies r = -.18, p = .021, (g) implementation intentions: r = -.42, p < 

.001, (h) time management: r = -.20, p = .012, and (j) state mindfulness as assessed by 

either the MAAS: r = -.52, p < .001 or the two-item mindfulness skills measure: r = -.22, 

p = .006. Mind wandering was unrelated to (a) goal commitment: r = -.09, p = .193, (b) 

goal difficulty: r = -.02, p = .421 (although it was related to goal success (r = -.26, p = 

.008), (e) metacognitive planning: r = -.14, p = .059, and (i) attributions: r = .05, p = .699. 

Thus, increases in mind wandering were associated with decreases in post-training 

motivation, environmental structuring, metacognitive monitoring, learning strategies, 

implementation intentions, time management, goal success, and mindfulness. Hypotheses 

15c, 15d, 15f, 15g, and 15j were fully supported and Hypothesis 15e was partially 
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supported as metacognitive monitoring, though not planning, was negatively related to 

mind wandering. 

 Hypothesis 16 predicted that individuals assigned to the current concerns (CC) 

condition would engage more in the unique principles taught in that intervention, 

including (a) goal commitment, (b) goal difficulty), (c) self-efficacy, and (d) training 

motivation, than individuals in any of the other three conditions. In order to test this 

hypothesis, I ran directional one-way t-tests comparing the mean of the CC group with 

those of all other groups combined (executive failure, meta-awareness, and control) on 

each of the hypothesized variables. The results provided evidence that the CC group did 

not report significantly higher levels of (a) goal commitment, t(84) = -0.07, p = .527, d = 

-0.02, (b) goal difficulty, t(84) = -1.02, p = .844, d = -0.23, (c) post-training self-efficacy, 

t(131) = 0.94, p = .175, d = 0.19, or (d) post-training motivation, t(131) = 1.20, p = .117, 

d = 0.24. I also ran a one-tailed t-test to compare the quality of self-set goals participants 

reported in the post-training session, t(131) = 6.75, p < .001, d = 1.34, suggesting that 

participants in the CC condition were much more likely to set specific goals for 

themselves than were participants in any of the other conditions. Thus, although 

participants in the CC group were more likely to set specific goals, they did not report 

higher goal commitment or goal difficulty levels, nor did they report higher post-training 

self-efficacy or motivation. Hypotheses 16a-d were not supported. 

Hypothesis 17 predicted that individuals assigned to the executive failure (EF) 

self-regulation condition would report higher levels of (a) metacognitive planning, (b) 

learning strategies, (c) implementation intentions, (d) time management, and (e) external 

attributions compared to those in any of the other conditions. Similar to Hypothesis 16, I 
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tested this hypothesis using t-tests to compare the EF group mean with the mean of all 

other conditions combined (current concerns, meta-awareness, and control). Participants 

in the EF group reported higher levels of (a) metacognitive planning, t(131) = 2.14, p = 

.017, d = 0.44, but did not report higher levels of (b) learning strategies, t(131) = 1.32, p 

= .095, d = 0.27, (c) implementation intentions, t(131) = 0.86, p = .195, d = 0.18, (d) time 

management, t(131) = -1.53, p = .935, d = -0.31, or (e) external attributions, t(131) = 

0.43, p = .666, d = 0.09. Thus, Hypothesis 17a was supported, but Hypotheses 17b-e were 

not. 

 Hypothesis 18 predicted that individuals assigned to the meta-awareness (MA) 

self-regulation condition would report engaging in more mindfulness during training than 

participants in any of the other conditions. This was evaluated with two t-tests comparing 

the mean of the MA group with the mean of all other groups combined (current concerns, 

executive failure, and control) on the Mindful Attention Awareness Scale (MAAS) and 

on the two-item measure I created to measure how well they utilized the breathing 

meditation and mindful attitude taught in the MA intervention. The MAAS results were 

not significant, t(131) = 0.31, p = .380, d = 0.06, but the test on the 2-item measure of 

mindfulness skills was significant, t(131) = 5.00, p < .001, d = 0.97, so Hypothesis 18 

was only partially supported. 

 A few of the self-regulation principles taught in the experimental interventions 

were shared between two conditions. Hypothesis 19 predicted that participants in the 

current concerns and executive failure conditions would engage in more environmental 

structuring than those in either the meta-awareness or control conditions. A t-test 

comparing the means of the current concerns and executive failure groups combined 
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against the combined means of the meta-awareness and control groups yielded a non-

significant effect, t(131) = 0.12, p = .454, d = 0.02. Hypothesis 19 was not supported. 

Hypothesis 20 predicted that participants in the executive failure and meta-awareness 

conditions would engage in more metacognitive monitoring than those in either the 

current concerns or control conditions. A t-test comparing the means of the executive 

failure and meta-awareness groups combined against the combined means of the current 

concerns and control groups resulted in non-significance, t(131) = 0.58, p = .283, d = 

0.10. Hypothesis 20 was not supported. 

 In review for this section of the results on self-regulation outcomes, there was 

evidence that self-reported mind wandering was negatively related with a number of self-

regulatory behaviors, reinforcing the idea that engaging in self-regulation skills may 

decrease mind wandering overall. Additionally, although there was some support for my 

expectation that individuals in each of the three self-regulatory conditions engaged more 

frequently in the skills taught in their own intervention relative to those in the other three, 

many of these hypotheses were unsupported. Thus, despite strong evidence that engaging 

in self-regulatory skills decreased mind wandering, there was only limited support for the 

idea that participants more frequently engaged in the self-regulatory skills taught in their 

respective interventions. 

As a summary review of all hypothesis tests and their results, Table 29 provides a 

list of all hypotheses with an indication of whether they were supported, not supported, or 

received only mixed support. 
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CHAPTER 7: Discussion 

In response to increases in online, self-directed learning and increased attention 

concerning the negative consequences of mind wandering on task performance and 

individual affect, this project was designed to examine ways to prevent off-task attention 

in an online training environment. Drawing on theories of self-regulation, I created three 

different interventions to decrease mind wandering and enhance training outcomes based 

on three competing hypotheses as to why the mind wanders. First, the current concerns 

(CC) hypothesis suggests that in order to decrease mind wandering one must increase 

reward or importance of the primary task, and decrease reward or importance of other, 

task-unrelated goals. Participants who completed the CC pre-training intervention were 

taught self-regulatory skills of goal setting and environmental structuring, and were 

encouraged to increase their self-efficacy and motivation to learn. Second, the executive 

failure (EF) hypothesis suggests that in order to decrease mind wandering one should 

encourage on-task focus and effort, but also block common cues and situations that lead 

to mind wandering. Participants who completed the EF pre-training intervention were 

taught self-regulatory skills of metacognitive planning and monitoring, learning 

strategies, implementation intentions, time management, and environmental structuring, 

and were encouraged to engage in external attributions when challenges arose. Third, the 

meta-awareness (MA) hypothesis suggests that the way to decrease mind wandering is by 

increasing awareness of consciousness and present-moment focus. Participants who 

completed the MA pre-training intervention were taught basic mindfulness skills and 

attitudes, as well as the self-regulatory skill of metacognitive monitoring. A control group 
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was used for comparison; these participants received a pre-training intervention of similar 

length that taught individuals internet safety skills. 

The relative effectiveness of each of these interventions was compared by 

evaluating how the groups differed in their levels of mind wandering throughout a three-

hour online Excel training course, and how they differed on various learning, affective, 

and self-regulatory outcomes. The results of the study yield interesting implications for 

self-regulated learning and research on mind wandering and online training. 

Effects of Mind Wandering on Learning and Affect 

The major assumption underlying this study was that mind wandering during 

online self-directed training would negatively affect learning and affective outcomes. 

Yet, despite meta-analytic evidence suggesting mind wandering harms task performance 

(Randall et al., 2014), I did not find a significant negative association between overall 

mind wandering and either post-training Excel knowledge or performance when all 

conditions were collapsed. The correlations between mind wandering and post-training 

knowledge and performance were indeed negative, but small in magnitude: r = -.07 and r 

= -.12, respectively. There are a few possible explanations as to why mind wandering was 

not negatively associated with learning outcomes as expected, although in doing so I 

should also note the relatively low estimates of mind wandering frequency overall that 

participants reported in this sample (M = 2.15 where 1 = “Never”, 2 = “Once”, 3 = “A few 

times”). Low frequency of mind wandering and weak correlations are related in that the 

lack of variability in mind wandering reports may limit the ability to detect relationships 

between mind wandering and other study outcomes, thus I discuss these issues 

simultaneously. 
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First, it could be that because I recruited people who were interested in learning 

Excel intrinsic motivation in the training decreased mind wandering, thus not allowing it 

to display its negative effects on learning. This represents a selection bias where 

individuals not interested in learning Excel, who are also those who may be more likely 

to have engaged in mind wandering, elected not to participate in the study. For example, 

in one participants’ qualitative responses regarding their mindful reading exercise during 

the pre-training intervention they wrote “I found the passages extremely boring and of no 

practical use … I don't think I will have this problem with the Excel exercises because I 

really want to improve my skills.” Similar sentiments were expressed by participants in 

the other conditions. Second, it could be that because the training course was personally 

customizable in terms of location and timing, participants were less apt to mind wander. 

This flexibility in structure captures some of the benefits of self-regulated learning such 

as the skill of environmental structuring that I taught participants in order to discourage 

mind wandering. Third, because participants only completed three hours worth of Excel 

training, it is likely that they did not reach a level of automaticity in their skill acquisition 

during which later phases of learning mind wandering is more likely to occur. Thus, had 

the training been longer or provided more opportunity for repeated practice, it is likely 

that mind wandering rates would have increased. Fourth and finally, it could be that 

training participants in the experimental conditions to avoid mind wandering and then 

subsequently asking all participants to intermittently report their mind wandering levels 

influenced their attention regulation during training or at least their self-reported levels of 

attention in some way that obfuscated the results. This could be due to expectancy 

effects, or perhaps to the accuracy and vigilance with which participants detect and 
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subsequently report specific mind wandering episodes. I expand upon this idea in more 

detail below when discussing differences between the control and experimental groups’ 

detection and reporting of mind wandering. 

When the conditions were analyzed separately, however, the results suggested 

that increases in mind wandering were associated with decreased Excel knowledge and 

performance for participants in the EF condition only. In other words, participants in the 

EF group who engaged in more frequent off-task thought were more impaired in their 

learning as measured via both knowledge and performance even though this effect did 

not hold for the other three conditions. An analysis of the trends of mind wandering over 

time by condition (see Figure 1) reveals a somewhat different pattern of mind wandering 

for the EF group than for all others. Although the other three conditions decrease in mind 

wandering across the training time, those in the EF group remain relatively consistent in 

their mind wandering frequency over time, with a higher frequency than all other groups 

at Time 3. This difference in trend for the EF group could be contributing to the 

difference in correlation such that the increased levels of mind wandering in this group 

allow for greater differentiation between participants and stronger correlations with 

learning outcomes. Alternatively, this significant negative relationship between mind 

wandering and learning outcomes for the EF group alone could be a function of the 

unique self-regulatory skills taught in that condition’s pre-training intervention. For 

example, the EF intervention taught both prevention- and promotion-focused strategies to 

discourage mind wandering (e.g., implementation intentions) and encourage on-task 

thought (e.g., learning strategies), respectively. By comparison, the CC and MA 

interventions might be considered to be more heavily focused on the promotion of on-
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task thought (e.g., goal-setting, mindfulness). The EF intervention is also unique in that it 

teaches six different self-regulatory skills while the other interventions teach only four 

(CC) and two (MA). This uniqueness in cognitive load for the EF intervention may have 

contributed to the difficulty of training for participants in this condition resulting in 

higher overall levels of mind wandering and thus greater opportunity to impair learning. 

These issues are discussed in more detail in the following section. 

The second expectation was that mind wandering would harm not just learning, 

but more affective and emotionally-based outcomes as well, as has been evidenced in 

past research (e.g., Orvis et al., 2009; Weiss et al., 2014). Thus, I evaluated trainees’ 

affective and utility reactions to the training, their self-efficacy for Excel, and their mood 

valence and arousal. Across all conditions, the data supported the expectation that 

increased mind wandering was associated with lower levels of affective reactions (r = -

.34) and utility reactions (r = -.29) to the training course, and lower mood valence (r = -

.17). This means that people who reported a greater frequency of mind wandering during 

the training also evaluated the training as less enjoyable and less useful, and reported 

their own moods as less positive or less happy. This is consistent with the idea that 

people who did not like completing the Excel training or did not see much value for it in 

their own lives or occupations would more easily lose focus during training and divert 

their attention towards thoughts unrelated to the task at hand. Additionally, the negative 

overall relationship with mood valence supports the idea that people who spend more 

time mind wandering also tend to have more negative moods. This reinforces past 

research that ties mind wandering to depression and unhappiness (e.g., Killingsworth & 

Gilbert, 2010; Smallwood et al., 2009) and demonstrates consistency using a unique 
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sample of normal adults in an online, self-directed learning environment. This 

relationship may be reciprocal in that mind wandering during training when one ought to 

be focused may result in negative self-evaluations and discouragement; or on the other 

hand, greater negativity may provide more opportunity for distraction. Mind wandering 

was unrelated to self-efficacy (r = -.12) and mood arousal (r = .12) for all groups. Thus, 

although not unequivocal, taken together these results generally support the idea that 

mind wandering is harmful in online training environments for multiple training 

outcomes including affective reactions, utility reactions, mood valence, and in some cases 

knowledge and performance. 

Effects of the Self-regulatory Interventions on Mind Wandering 

The primary purpose of this study was to provide individuals with a way to stay 

on-task in a self-directed online training environment, and this was done by developing 

three different self-regulation interventions to deter mind wandering: the current 

concerns, executive failure, and meta-awareness interventions. I was interested in both 

the aggregate estimate of mind wandering and the change in mind wandering rates over 

time. The results of these analyses, however, revealed no difference in mind wandering 

rates between the control conditions and the combined experimental conditions. This 

calls into question the effectiveness of the three self-regulation interventions in their 

ability to discourage mind wandering. 

There are several possible reasons why the experimental groups did not report 

lower rates of mind wandering overall compared to the control group. First, it may be that 

teaching individuals skills to discourage mind wandering could have a rebound effect 

similar to thought suppression (Wegner, Schneider, Carter, & White, 1987), thereby 
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inadvertently increasing mind wandering among the experimental conditions. Extending 

this idea further, by teaching self-regulatory skills to be used during training, I might 

have inadvertently encouraged more off-task thought for participants in the experimental 

conditions because they had more to think about than the primary task of learning Excel, 

alone. Second, the increased cognitive load of individuals in the experimental conditions 

relative to those in the control may have counter-acted the benefits of the anti-mind 

wandering interventions, as mind wandering is moderated by task complexity (Randall et 

al., 2014). Thus, the mental effort of learning Excel combined with the mental effort of 

implementing the self-regulatory skills taught to stay on-task for those in the 

experimental conditions might have been taxing enough to increase rates of mind 

wandering episodes among these participants. Another possible explanation the control 

group reported similar rates of mind wandering to the experimental groups is that the 

self-regulation interventions encouraged participants to monitor and control their 

attention, and this might have facilitated individuals in the experimental conditions to 

more accurately detect mind wandering. Increased accuracy of detection for the 

experimental conditions would mean that participants in the control condition, by 

comparison, were less vigilant about monitoring their attention and perhaps less 

accurately detected or reported their actual mind wandering levels. This might have led to 

deflated estimates of mind wandering frequency, resulting in an underestimation of the 

effectiveness of the self-regulatory interventions in decreasing mind wandering relative to 

a control condition. To evaluate this prediction, however, future research would need to 

utilize additional indicators of mind wandering that are less subjective and dependent on 

self-report. 
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An analysis of the trends in mind wandering rates over time revealed that across 

all conditions, mind wandering rates actually decreased over time (η
2
 =

 
0.14), rather than 

increased as originally expected. Meta-analytic evidence (Randall et al., 2014) and 

resource theories (Kanfer & Ackerman, 1989) suggest that as time-on-task increases, 

difficulty in maintaining on-task attention also increases, so mind wandering rates should 

increase as well. These results challenge this previous research, and there are at least two 

explanations that may account for this. First, it may be that because the training was 

completely self-directed and participants could choose when they would complete each 

of the three sections of training, typical findings that are based on differences in time-on-

task are inapplicable. That is, the three sections of training in this course may be 

considered three separate performance episodes because they were more likely to occur at 

three different times, rather than one long performance episode where the three sections 

were completed back-to-back. Such an argument underscores the benefits of spaced 

practice relative to massed practice in that one of the benefits of breaking up the training 

into smaller components may be that it discourages the tendency for the mind to wander. 

Second, the decrease in mind wandering over time may also be due at least in part to the 

difference in training content across the three sections of the Excel training. The first and 

second hours (sections) of training were a much more basic introduction to the concepts 

and functions in Excel (e.g., saving a document, copying and pasting), while the third 

hour (section) introduced what was likely much more novel information (data validation 

and logical functions). Thus, it may be the case, at least in this study, that mind 

wandering decreased over time rather than increased as is typical, because the training 
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content became more interesting and/or because the three sections of training were most 

often completed in separate occasions.  

A significant interaction between the trend of mind wandering frequency over 

time and group membership revealed that the meta-awareness (MA) group reduced their 

mind wandering rates more drastically over time than did the combined current concerns 

(CC) and executive failure (EF) group. An examination of Figure 1 displays these results, 

reinforcing the stability of the EF group in their mind wandering and a shallower 

decrease in mind wandering for the CC group over time compared to the steeper decrease 

for those in the MA group and the control group. The steeper negative trend in the MA 

group’s mind wandering rates compared to the other experimental conditions may be due 

to several reasons, including the relative effectiveness of the unique mindfulness skills 

taught in the MA intervention. It may also be due to the more focused nature of this 

intervention compared to the other experimental interventions that both taught a greater 

number of self-regulatory skills that may have been more difficult to remember and enact 

continuously during training. I discuss the differences in actual self-regulation skill 

engagement by condition in greater detail later in the discussion. 

Effects of the Self-regulatory Interventions on Learning Outcomes 

Despite the mixed success of the self-regulation interventions at reducing mind 

wandering overall, I also evaluated the differential effects the self-regulatory 

interventions produced on trainees’ learning outcomes by comparing pre- to post-training 

change in Excel declarative knowledge and task performance between groups. 

Theoretically, self-regulation should improve learning both directly and indirectly 

through its reduction of mind wandering, and my predictions were that the interventions 
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teaching principles historically with the largest effect sizes would have more positive 

effects for learning. What the data suggested, however, was that although learning 

occurred during training (Excel knowledge increase: η
2
 =

 
0.60, Excel performance 

increase: η
2
 =

 
0.32), the magnitude of score improvement on these learning assessments 

generally did not depend on group membership, as hypothesized. Thus, I failed to find 

evidence that the self-regulation interventions enhanced learning any more than the 

control intervention did. The only case where one self-regulation intervention out-

improved another was for participants in the current concerns condition improving more 

than those in the executive failure condition on the Excel performance test (η
2
 =

 
0.05; 

although not the knowledge test: η
2
 =

 
0.00). This demonstrated partial support for my 

expectation that participants in the CC condition would improve the most because the 

self-regulatory skill of goal-setting taught in this intervention historically has a larger 

effect size than most other self-regulatory skills (Sitzmann & Ely, 2011). Goal setting 

helps individuals know where to direct their attention and effort and provides a referent 

they can use to work toward, thereby facilitating successful learning in a self-directed 

training environment with measurable outcomes that one can set goals for such as 

improvement or final score on the Excel knowledge and performance tests, or training 

completion time. However, the rest of my predictions failed to receive support, perhaps 

due to the abbreviated self-regulation practice time and/or to the short training time. 

Future research should determine whether the beneficial effects of these self-regulation 

interventions might be more pronounced as time-on-task and task demand increase. 

Effects of the Self-regulatory Interventions on Affective Outcomes 
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 Although the self-regulation interventions did not demonstrate consistent, large 

benefits for learning, there was some evidence that certain interventions did influence 

affective outcomes for the better. Three of the five affective outcomes measured were 

administered pre- and post-training, and among these, self-efficacy improved from pre- to 

post-training (ƞ
2
 = .05), mood arousal levels decreased (ƞ

2
 = .03), and mood valence 

levels remained consistent (ƞ
2
 = .00) across all groups. When comparing the control 

group to the three experimental conditions, or when comparing the experimental 

conditions among themselves, there were no differences on any of the affective 

outcomes. All conditions exhibited similar levels of and change in affective outcomes, so 

the self-regulation conditions showed no advantage on affective or emotionally-based 

outcomes, as hypothesized. These results underscore the limited influence of the 

experimental interventions in producing positive benefits for participants in online 

training. The inability of the self-regulatory interventions to reduce mind wandering and 

improve affective outcomes may be due in part to the abbreviated nature of the self-

regulatory interventions, especially when compared to the years of experience people 

have had in self-regulated learning and the behavioral and affective responses they may 

have already developed in their struggle to stay focused in different areas of life. 

Limitations and future research questions regarding the relative effectiveness of the self-

regulation interventions are discussed in more detail below. 

 Effects of the Self-regulatory Interventions on Self-regulation Outcomes 

 The premise of the current study is that engagement in self-regulation should 

direct attention away from off-task thoughts and activities (e.g., mind wandering) and 

toward on-task thoughts and activities (Kanfer & Ackerman, 1989). I evaluated this 
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hypothesis by correlating mind wandering levels with self-reported engagement in the 

different self-regulatory behaviors introduced across all conditions. As expected, the 

results demonstrated large negative relationships between mind wandering and most of 

the self-regulatory behaviors, listed in order of the degree to which they were associated 

with decreased mind wandering: state mindfulness (MAAS), implementation intentions, 

environmental structuring, metacognitive monitoring, goal success, post-training 

motivation, the mindfulness skills taught in the MA intervention, time management, and 

learning strategies. These findings reinforce the idea that engaging in self-regulation 

skills can help combat mind wandering. Specifically, this data presents more precise 

behaviors that can be performed to deter mind wandering, including practicing 

mindfulness by being present in the moment and using one’s breath as an anchor to re-

direct attention if mind wandering occurs (mindfulness), forming if-then strategies to 

block and correct mind wandering (implementation intentions), structuring the work 

environment to minimize distraction (environmental structuring), intermittently 

monitoring performance using self-directed evaluative questions (metacognitive 

monitoring), meeting pre-established goals (goal success), experiencing enhanced levels 

of motivation to learn (post-training motivation), setting schedules and monitoring 

adherence to that schedule (time management), and utilizing various learning strategies 

such as outlining, paraphrasing, and making conceptual connections (learning strategies). 

These results suggest fruitful avenues for the future of attention regulation research as 

scientists attempt to connect self-regulation, mind wandering, and mindfulness literatures 

at a theoretical level, and attempt to provide individuals with practical ways to decrease 

their mind wandering in online learning settings. 
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 Beyond simply evaluating correlations between self-regulatory skills and mind 

wandering, the last section of analyses evaluated whether participants who had been 

randomly assigned to the different self-regulation intervention conditions more frequently 

engaged in the specific skills taught in their intervention. I found only limited evidence 

that individuals in each of the three self-regulatory conditions engaged more frequently in 

the skills taught in their own intervention relative to those in the other three. For example, 

individuals in the CC condition were more likely to set a specific goal for the various 

training outcomes, but did not report higher levels of goal commitment, goal difficulty, 

self-efficacy, or motivation. Individuals in the EF condition had higher levels of 

metacognitive planning than participants in the other three conditions, but did not report 

engaging in more learning strategies, implementation intentions, time management, or 

external attributions. Individuals in the MA condition reported more frequently engaging 

in the breathing meditation and cultivation of a mindful attitude than did those 

participants in the other conditions, but did not report higher levels of mindfulness during 

training as measured by the MAAS. Thus, although there was evidence that engaging in 

self-regulatory skills decreased mind wandering, there was not a lot of support for the 

idea that participants more frequently engaged in the self-regulatory skills taught in their 

respective interventions. This is not because participants did not pay attention to or learn 

the skills taught in their respective interventions because all groups met the manipulation 

check where knowledge of the information presented and skills taught in each of the 

interventions was assessed pre-training immediately after the presentation of the 

intervention. Instead, it may be that individuals intuitively know what types of behaviors 

and skills help them learn best or help them best stay focused, and so they performed 
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those self-regulatory skills despite not having been directly instructed or encouraged to 

do so. 

Differentiating Among Experimental Conditions and the Theories Underlying Them 

 One of the primary purposes of this paper was to evaluate the relative 

effectiveness or explanatory power of three primary hypotheses as to why the mind 

wanders (CC, EF, and MA; Smallwood, 2013). At least two general observations may be 

made on the basis of the results in this study: First, no experimental condition arose as the 

clear favorite in its ability to reduce mind wandering, increase learning, or increase 

affective outcomes relative to the control condition. Differences among the experimental 

conditions did suggest a steeper rate of decreased mind wandering over time for the meta-

awareness (MA) group and strong negative correlations of state mindfulness with mind 

wandering, providing some evidence of the relative effectiveness or unique advantages of 

the of the MA hypothesis or theory  in discouraging mind wandering. In comparison, the 

current concerns (CC) condition improved more on the performance measure than the 

executive failure (EF) condition, and trends suggested other advantages for the CC group 

relative to EF in reducing the rate of mind wandering over time and boosting self-

efficacy, although future work would need to confirm this. Thus, there were some unique 

benefits for the CC group as well, supporting its effectiveness in explaining and 

combating the negative effects of mind wandering. The EF condition, however, did not 

display any unique advantages compared to the other experimental conditions, and in fact 

tended to display the highest rates of mind wandering over time. Whether this is due to 

the relative ineffectiveness of the EF theory in explaining mind wandering or in the 

relatively unique aspects of the EF intervention discussed earlier (more skills taught, 
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more prevention-focused) is a matter for future research to explore. Taken in 

consideration with the large number of learning and affective outcomes evaluated, 

although two of the three conditions displayed some unique advantages, none of the three 

consistently outperformed the others or—perhaps more importantly—the control group, 

suggesting only limited effectiveness and differentiation between theories on the basis of 

results from this study. 

Reinforcing the difficulty in differentiation between theories, a second general 

observation that can be drawn about the relative effectiveness of the three theoretically-

based interventions is that enactment of the principles taught across all three interventions 

was often shared among participants even though they only completed one of the 

interventions or a control. This suggests that despite several strong negative correlations 

between mind wandering and self-regulatory skills that were categorized between the 

three theories (CC, EF, and MA – see Table 1), the results comparing condition effects do 

not necessarily reflect the effectiveness of the theory because participants drew upon 

multiple self-regulatory skills to stay focused and learn. If anything, these findings 

support the idea of overlap among theories at a more practical level, suggesting that 

although the theoretical reasons for the onset of mind wandering may be distinct between 

the CC, EF, and MA hypotheses, the consequences (increased mind wandering) and 

countermeasures (self-regulation) may be similar. In short, although the results of this 

study do not provide clear support regarding which theoretical perspective best explains 

why the mind wanders, they do suggest some ways to reduce mind wandering. 

Implications 
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The results of this project provide several recommendations to help answer 

important questions about how mind wandering can influence learning outcomes, and 

whether individuals can be trained to safeguard their own effort and learning from these 

attention-regulation failures.  

First, although my results were not uniformly supported as hypothesized, there 

were mixed results in every area of investigation, suggesting that mind wandering may 

still be considered harmful for both learning and affective outcomes in online, self-

directed learning environments. This suggests that training designers and instructors, as 

well as researchers may consider mind wandering as an important outcome in and of 

itself in training environments. That is, if mind wandering is negatively related to affect, 

including large negative relationships with trainees’ affective and utility reactions, and 

mood valence, it may provide additional feedback that is useful to course development by 

serving as a proxy or indicator of satisfaction and effectiveness. 

Another important implication is that this study also identified several self-

regulatory behaviors that discourage mind wandering. The instruction and measurement 

of specific self-regulatory behaviors and subsequent correlation with mind wandering 

estimates is not something that has received a lot of attention in contemporary research 

on attention regulation. In fact, self-regulation, mind wandering, and even mindfulness 

have largely been separate research domains with limited theoretical or empirically 

researched overlap. The results of this study make a clear case for the benefits of 

connecting these related, but historically distinct constructs, suggesting that the self-

regulation of attention and effort, including attempts to practice mindfulness, may 

discourage mind wandering as well as its negative consequences. Moreover, it is possible 
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that some of these strategies—setting goals, breathing meditation, metacognitive 

monitoring, etc.—may be built into the actual training system in order to facilitate 

individual learning and mood. It is possible that these self-regulatory skills may 

generalize to other learning and performance environments as well. Thus, efforts to teach 

and develop self-regulatory skills could be encouraged and adopted by organizations to 

teach their employees how to learn, with the expectation that these skills could be utilized 

in many different environments and tasks the employee performs, both at work and in 

other areas of life. 

The value of the experimental interventions is admittedly more limited than some 

of the other implications that can be made from this study. As noted earlier, although 

there was evidence that performing specific self-regulatory skills discouraged mind 

wandering during the training, engagement in these skills was not restricted to individuals 

in each of the three experimental conditions. Thus, although I taught individuals different 

ways to stay on task, depending on what condition they were assigned to, it appears that 

trainees drew upon their own experience of self-regulation regardless of what was taught. 

This suggests that people may already have some indication of what sorts of behaviors 

will help them stay on task, and that it may simply be the motivation to perform or not 

perform these behaviors that determines how well they are able to avoid mind wandering. 

These possibilities may be tested more directly in future research by asking individuals 

what sorts of behaviors they perform to stay on task and when they are most likely to 

engage in such self-directed regulation of attention. 

Limitations and Future Directions 



99 
 

 Due in part to the unique challenges of online, self-directed training environments 

and the lack of past research that has directly tied self-regulation to mind wandering, 

there were several limitations to this study. First, because I sought a high-fidelity, self-

directed learning environment the timing and location of the training course were entirely 

self-set. This intentional compromise of experimental control means that although it was 

a much more externally valid online training situation, I knew relatively little about actual 

time spent on the training material and the pre-training intervention. Training completion 

time, itself, might have been an important variable to measure, but it was not possible to 

extract an accurate estimate of time-on-task. Future research might find new, creative 

ways to monitor time spent on the training course as wasted time is likely an important 

consequence of mind wandering. 

Second, due in part to the overlapping nature of various theories of self-regulation 

and mind wandering, the self-regulatory skills taught in each of the three interventions 

were not neatly distinguished into three groups to match the three interventions. This was 

obvious in those cases where the skills taught overlapped in two groups (environmental 

structuring and metacognitive monitoring), but may be less obvious in other cases. For 

example, although individuals in the executive failure condition were not taught how to 

set goals, they were taught metacognitive planning and time management which both 

incorporate at least some element of goal-setting because they require individuals to 

establish plans prior to training that they then use as a referent to work towards. This 

might partially explain why self-regulatory behaviors across all participants were 

negatively associated with mind wandering even though in most cases the rate of self-

regulation engagement did not depend on the specific condition (i.e., people reported 
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similar levels of learning strategies whether they were in the EF condition or not). In 

terms of fulfilling the primary purpose of this paper to evaluate whether teaching 

individuals self-regulation skills might help to reduce mind wandering, this overlap 

between the skills taught in the specific interventions is not problematic, as multiple self-

regulatory behaviors have been identified as deterrents of mind wandering. However, in 

terms of the secondary purpose of this paper to test the viability of the three hypotheses 

of why the mind wanders, this somewhat limits the claims that can be made regarding 

their relative effectiveness in accounting for mind wandering. Future qualitative work 

might be more successful in teasing apart these differences between hypotheses for why 

the mind wanders. 

A third limitation is that in an effort to make the Excel training course and the 

self-regulation interventions more feasible for subjects given the award for participation 

they were both relatively short in length. This abbreviated length may have reduced the 

amount of learning and practice of the self-regulatory skills taught. If the interventions 

were longer or if the training itself were a longer course (such as a semester-long college 

course) so that participants had more time to develop and use the skills taught, it might be 

that the benefits of the self-regulation skills would be even more powerful. If this were 

the case, one might expect that the results of this study represent more of a lower-bound 

estimate of the effectiveness of the various self-regulatory interventions at reducing mind 

wandering and enhancing learning and affective outcomes. Future research might find 

ways to further develop the abbreviated interventions into more integrative or full-length 

formats, and should also test their effectiveness in a more long-term training protocol. 
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A fourth limitation and area for future research is that adult learners enter training 

environments with pre-established ideas or schemas developed through personal 

experience as to what the best strategies for learning and proper attention regulation may 

be. For example, some people find setting schedules or using timers helps them stay on 

task; others might have found that taking notes and making outlines did not help them 

stay on task or learn previously, so they may be resistant to do so in the future. Thus, it 

may be unwise to assume that an online twenty-minute self-regulation intervention would 

be powerful enough to overcome or refine the decades of experience of self-regulated 

learning individuals in this sample have accumulated. I attempted to engage participants 

in the pre-training interventions as much as possible by providing multiple free responses 

opportunities, providing handouts, and reminding participants to keep practicing the skills 

taught during the training, and the quality ratings for free responses provide some 

indication that participants were taking the intervention seriously. However, the finding 

that self-reported engagement in most of the self-regulatory skills was not restricted to 

those groups who received the formal training for that skill suggests that individuals have 

their own strategies to learn and stay on task. Thus, future research might encourage self-

regulation more broadly as a way to counter mind wandering, and may also attempt to 

find ways to strengthen such interventions in order to more successfully test their efficacy 

in reducing mind wandering. 

Conclusion 

The purpose of this study was to provide individuals and organizations with ways 

to combat mind wandering in online, self-directed learning by comparing the efficacy of 

three self-regulatory interventions. The findings suggested that mind wandering was 
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associated with decreased levels of affective reactions, utility reactions, and mood 

valence. Moreover, for one of the experimental conditions alone (EF), mind wandering 

was associated with decrements in Excel knowledge and performance. Surprisingly, I 

found that mind wandering decreased as training time increased and that individuals in 

the meta-awareness experimental condition were the most successful at decreasing their 

mind wandering frequency over time. The current concerns condition showed an 

advantage over the executive failure condition only in their improvement on the Excel 

performance measure. These data also demonstrated negative correlations between mind 

wandering and several self-regulatory skills, including mindfulness, implementation 

intentions, environmental structuring, metacognitive monitoring, goal success, post-

training motivation, time management, and learning strategies. These findings provide 

evidence for some specific behaviors that discourage mind wandering, and demonstrate 

the negative consequences of mind wandering in online learning situations. These results 

help inform the needs of the training industry to 1) increase training effectiveness, 2) 

reduce costs and improve efficiency, and 3) increase learner engagement (“Training 2013 

Industry Report,” 2013). Equally importantly, although this study is limited in terms of its 

ability to differentiate between the three hypotheses of why the mind wanders, these 

results should spur theoretical development of the mind wandering construct, along with 

its integration with self-regulation theory, mindfulness theories, and applied psychology 

more generally. 
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CHAPTER 9: Tables 

Table 1 

Theoretical Foundation of Self-regulatory Interventions to Reduce Mind Wandering 

Theoretical perspectives Objective(s) Self-regulatory construct 

Current concerns: Mind wandering occurs 

when the valence of a personal, other goal 

exceeds the valence of the primary task  

1. Increase the valence of the 

primary task 
 Goal setting 

 Motivation 

 Self-efficacy 

2. Decrease the occurrence of 

other concerns 
 Environmental structuring 

Executive failure: Mind wandering is a 

failure in proactive and/or reactive 

executive control 

1. Initiate and maintain proactive 

executive control to focus 

thought on-task 

 Metacognition: planning and monitoring 

 Learning strategies 

2. Promote reactive executive 

control to block or suppress 

cues for mind wandering 

 Implementation intentions 

 Time management 

 External attributions 

 Environmental structuring 

Meta-awareness: Mind wandering is a 

result of not being aware of the contents of 

consciousness 

1. Increase awareness of 

consciousness 
 Mindfulness 

 Metacognitive monitoring 
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Table 2 

Study Protocol and Time Estimates 

  
 

Approximate time (min.) 

Pre-training 
 

 
Orientation/informed consent 10 

 
Excel experience assessment 2 

 
Cognitive ability assessment (Raven’s APM) 15 

 
Distractibility (IPI) 2 

 
Mood assessment (BMIS) 3 

 
Excel self-efficacy 3 

 
Excel declarative knowledge 13 

 
Excel task performance 26 

  Intervention (1 of 4; 3 experimental, 1 control) 22 

 
Intervention declarative knowledge 8 

Training 
 

 
Block 1 (Section 1: Units 1-4) 70 

 
Mind wandering assessment 3 

 
Block 2 (Section 2: Units 1 & 3) 52 

 
Mind wandering assessment 3 

 
Block 3 (Section 4: Units 2 & 6) 55 

 
Mind wandering assessment 3 

Post-training 
 

 
Excel declarative knowledge 13 

 
Excel task performance 26 

 
Affective reaction 2 

 
Utility reaction 2 

 
Self-efficacy 2 

 
Mood 2 

  Self-regulation assessments 18 

 
Debrief and reward 5 

Total time 6 hours 360 
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Table 3 

Demographics and Individual Differences of the Sample by Condition 

 

Current 

Concerns   

Executive 

Failure   Meta-awareness   Control         

  M SD   M SD   M SD   M SD   F p η
2
 

Sample Size (N) 34 - 

 

31 - 

 

37 - 

 

31 - 

    
Sex (% Female) 55.88% - 

 

61.29% - 

 

59.46% - 

 

51.61% - 

    
Age 26.74 8.72 

 

28.42 8.89 

 

27.97 10.37 

 

26.94 8.96 

 

0.25 .863 0.01 

Excel Experience 7.15 2.78 

 

7.52 2.92 

 

7.22 2.71 

 

7.90 2.61 

 

0.51 .677 0.01 

Cognitive Ability 9.47 1.83 

 

8.29 2.64 

 

8.59 2.75 

 

8.29 2.76 

 

1.62 .188 0.04 

Trait Mindfulness 3.77 0.74 

 

3.91 0.65 

 

3.94 0.64 

 

4.02 0.80 

 

0.70 .552 0.02 

Trait Boredom-Attentiveness 2.82 0.80 

 

2.51 0.73 

 

2.64 0.75 

 

2.48 0.69 

 

1.43 .238 0.03 

Trait Distractibility 2.91 0.83 

 

2.99 0.76 

 

2.89 0.94 

 

3.11 0.95 

 

0.42 .736 0.01 

Learning Goal Orientation 3.95 0.54   3.97 0.62   4.01 0.66   4.00 0.63   0.07 .977 0.00 
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Table 4 

Means, Standard Deviations, and Intercorrelations of Mind Wandering with Learning and Affective Outcomes Pre- and Post-training 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 

1. Excel Knowledge Pre-training 17.87 4.02 - 

           2. Excel Knowledge Post-training 23.71 3.52 .55 - 

          3. Excel Performance Pre-training 4.84 1.82 .48 .41 - 

         4. Excel Performance Post-training 6.42 1.64 .46 .51 .50 - 

        5. Affective Reactions Post-training 4.41 0.96 .21 .10 .14 .21 - 

       6. Utility Reactions Post-training 5.07 0.84 .21 .26 .15 .14 .58 - 

      7. Self-efficacy Pre-training 3.91 0.67 .34 .23 .23 .07 .00 .06 - 

     8. Self-efficacy Post-training 4.10 0.70 .46 .51 .38 .43 .28 .35 .46 - 

    9. Mood Valence Pre-training 7.92 9.42 .15 .10 .08 .12 .00 -.10 .03 .02 - 

   10. Mood Valence Post-training 6.70 9.45 .09 .05 .10 .25 .02 .00 .06 .11 .31 - 

  11. Mood Arousal Pre-training 28.98 7.37 .03 .07 .06 .10 .10 -.04 -.17 -.06 .21 .09 - 

 12. Mood Arousal Post-training 27.74 7.71 .13 .11 .04 .05 .11 .03 -.10 -.01 .02 .19 .48 - 

13. Mind Wandering Aggregate 2.15 0.66 -.11 -.07 -.17 -.12 -.34 -.29 .03 -.12 .00 -.17 .22 .12 

Note. N = 133 except for Utiliy and Affective Reactions N = 119. For all relationships except those with Training Reactions, correlations 

greater in magnitude than -.14 are significant, p < .05, one-tailed. For relationships with Utility and Affective Reactions, correlations greater in 

magnitude than -.15 are significant, p < .05, one-tailed. 
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Table 5 

Correlations of Learning and Affective Outcomes with Mind Wandering by Condition 

Variable N M SD r p 

CT Excel Knowledge  31 23.58 3.91 .02 .553 

CC Excel Knowledge  34 24.50 1.93 -.03 .426 

EF Excel Knowledge  31 23.84 4.24 -.33 .033 

MA Excel Knowledge  37 22.97 3.65 .15 .904 

      CT Excel Performance  31 6.42 1.61 -.22 .112 

CC Excel Performance  34 6.85 1.42 -.10 .285 

EF Excel Performance  31 6.23 1.76 -.33 .033 

MA Excel Performance  37 6.19 1.73 .21 .893 

      CT Affective Reaction  28 4.44 1.19 -.27 .082 

CC Affective Reaction  33 4.22 0.80 -.34 .027 

EF Affective Reaction  26 4.40 0.96 -.38 .029 

MA Affective Reaction 32 4.57 0.91 -.40 .012 

      CT Utility Reaction 28 5.01 0.89 -.34 .039 

CC Utility Reaction  33 5.12 0.64 -.16 .190 

EF Utility Reaction 26 4.82 0.99 -.47 .008 

MA Utility Reaction 32 5.28 0.83 -.19 .147 

      CT Self-efficacy 31 4.17 0.74 .00 .756 

CC Self-efficacy 34 4.20 0.65 -.22 .104 

EF Self-efficacy 31 4.02 0.78 -.21 .131 

MA Self-efficacy 37 4.02 0.65 .00 .760 

      CT Mood Valence 31 8.77 10.80 -.09 .319 

CC Mood Valence  34 5.38 9.74 -.27 .060 

EF Mood Valence 31 4.97 8.04 -.24 .100 

MA Mood Valence 37 7.62 8.98 .02 .548 

      CT Mood Arousal 31 27.13 8.16 .20 .142 

CC Mood Arousal 34 28.91 7.82 .05 .398 

EF Mood Arousal 31 28.00 7.82 .07 .361 

MA Mood Arousal 37 26.97 7.27 .10 .279 

Note. CT = Control, CC = Current Concerns, EF = Executive Failure, 

MA = Meta-awareness. Correlations are one-tailed due to the 

directional hypotheses. 
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Table 6 

Means and Standard Deviations of all Mind Wandering Estimates by Condition 

 

Current Concerns   Executive Failure   Meta-awareness   Control 

  M SD   M SD   M SD   M SD 

Sample Size (N) 34 - 
 

31 - 
 

37 - 
 

31 - 

Mind Wandering - Time 1 2.43 0.86 
 

2.27 0.89 
 

2.53 0.61 
 

2.26 0.80 

Mind Wandering - Time 2 2.28 0.75 
 

2.19 0.88 
 

2.01 0.65 
 

1.85 0.74 

Mind Wandering - Time 3 2.07 0.69 
 

2.23 0.99 
 

1.88 0.70 
 

1.77 0.65 

Mind Wandering - Aggregate 2.26 0.61 
 

2.23 0.86 
 

2.14 0.50 
 

1.96 0.66 
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Table 7 

Comparing Mind Wandering Rates between the Control Condition and the Combined 

Experimental Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 4.32 4.32 3.33 .071 0.02 

Error 131 170.27 1.30 

   

       Within-subject Effects             

Source df Type III SS Mean Square F p η
2
 

Session 2 9.71 4.85 19.83 < .001 0.14 

Session*Condition 2 0.27 0.14 0.56 .572 0.00 

Error 262 64.13 0.24 
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Table 8 

Comparing Mind Wandering Rates between the Meta-awareness Condition and the 

Combined Current Concerns and Executive Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.74 0.74 0.57 .453 0.01 

Error 100 130.04 1.30 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 2 9.50 4.75 18.15 < .001 0.15 

Session*Condition 2 2.87 1.44 5.48 .005 0.04 

Error 200 52.36 0.26 
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Table 9 

Comparing Mind Wandering Rates between the Current Concerns and Executive Failure 

Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.04 0.04 0.03 .870 0.00 

Error 63 102.96 1.63 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 2 1.34 0.67 2.60 .078 0.04 

Session*Condition 2 0.91 0.45 1.77 .175 0.03 

Error 126 32.41 0.26 
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Table 10 

Change in Excel Knowledge and Performance Learning Outcomes by Condition 

 

Current Concerns   Executive Failure   Meta-awareness   Control 

  M SD   M SD   M SD   M SD 

Sample Size (N) 34 - 

 

31 - 

 

37 - 

 

31 - 

Excel Knowledge - Pre-training 18.41 3.28 

 

18.29 5.51 

 

16.92 3.55 

 

18.00 3.48 

Excel Knowledge - Post-training 24.50 1.93   23.84 4.24   22.97 3.65   23.58 3.91 

Excel Knowledge Change 6.09 2.94   5.55 4.37   6.05 3.49   5.58 3.67 

            Excel Performance - Pre-training 4.71 1.80 

 

5.29 1.62 

 

4.32 2.03 

 

5.16 1.66 

Excel Performance - Post-training 6.85 1.42   6.23 1.76   6.19 1.73   6.42 1.61 

Excel Performance Change 2.15 1.92   0.94 1.48   1.86 1.93   1.26 1.21 
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Table 11 

Comparing Change in Excel Knowledge between the Control Condition and the 

Combined Experimental Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.00 0.00 0.00 .999 0.00 

Error 131 2920.21 22.29 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 1570.01 1570.01 241.15 < .001 0.65 

Session*Condition 1 1.30 1.30 0.20 .655 0.00 

Error 130 852.88 6.51 
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Table 12 

Comparing Change in Excel Performance between the Control Condition and the 

Combined Experimental Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 2.04 2.04 0.45 .502 0.00 

Error 131 589.86 4.50 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 102.37 102.37 68.37 < .001 0.34 

Session*Condition 1 2.08 2.08 1.39 .241 0.01 

Error 131 196.13 1.50 
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Table 13 

Comparing Change in Excel Knowledge between the Meta-awareness Condition and the 

Combined Current Concerns and Executive Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 82.58 82.58 3.72 .057 0.04 

Error 100 2217.86 22.18 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 1665.22 1665.22 255.98 < .001 0.72 

Session*Condition 1 0.59 0.59 0.09 .764 0.00 

Error 101 650.52 6.51 
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Table 14 

Comparing Change in Excel Performance between the Meta-awareness Condition and 

the Combined Current Concerns and Executive Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 12.38 12.38 2.82 .096 0.03 

Error 100 439.70 4.40 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 139.03 139.03 80.30 < .001 0.44 

Session*Condition 1 1.03 1.03 0.60 .442 0.00 

Error 100 173.13 1.73 

    

  



139 
 

Table 15 

Comparing Change in Excel Knowledge between the Current Concerns and Executive 

Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 4.97 4.97 0.21 .649 0.00 

Error 63 1498.11 23.78 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 1097.87 1097.87 161.15 < .001 0.72 

Session*Condition 1 2.36 2.36 0.35 .558 0.00 

Error 63 429.21 6.81 
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Table 16 

Comparing Change in Excel Performance between the Current Concerns and Executive 

Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.01 0.01 0.00 .952 0.00 

Error 63 251.06 3.99 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 77.04 77.04 51.60 < .001 0.42 

Session*Condition 1 11.90 11.90 7.97 .006 0.07 

Error 63 94.07 1.49 
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Table 17 

Post-training Levels of Trainee Reactions and Change in Self-efficacy, Mood Valence, and Mood Arousal by Condition 

 

Current 

Concerns   

Executive 

Failure   

Meta- 

awareness   Control 

  M SD   M SD   M SD   M SD 

Sample Size (N)* 34 - 

 

31 - 

 

37 - 

 

31 - 

Affective Reactions 4.22 0.80 

 

4.4 0.96 

 

4.57 0.91 

 

4.44 1.19 

Utility Reactions 5.12 0.64 

 

4.82 0.99 

 

5.28 0.83 

 

5.01 0.89 

            Self-efficacy - Pre-training 3.90 0.56 

 

4.04 0.73 

 

3.78 0.83 

 

3.97 0.49 

Self-efficacy - Post-training 4.20 0.65   4.02 0.78   4.02 0.65   4.17 0.74 

Self-efficacy Change 0.30 0.58   -0.02 0.77   0.23 0.78   0.20 0.69 

            Mood Valence - Pre-training 6.29 9.06 

 

8.45 10.11 

 

8.68 9.13 

 

8.29 9.67 

Mood Valence - Post-training 5.38 9.74   4.97 8.04   7.62 8.98   8.77 10.80 

Mood Valence Change -0.91 7.72   -3.48 10.75   -1.05 10.09   0.48 15.19 

            Mood Arousal - Pre-training 28.44 7.22 

 

29.68 8.28 

 

28.59 7.56 

 

29.32 6.59 

Mood Arousal - Post-training 28.91 7.82   28.00 7.82   26.97 7.27   27.13 8.16 

Mood Arousal Change 0.47 5.07   -1.68 8.47   -1.62 7.41   -2.19 9.54 

Note. Sample size for Affective Reaction and Utility Reaction variables only differ: CC N = 33, EF N = 26, MA N = 32, 

Control N = 28. 

 

 



142 
 

Table 18 

Comparing Change in Self-efficacy between the Control Condition and the Combined 

Experimental Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.32 0.32 0.47 .496 0.00 

Error 131 90.35 0.69 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 1.74 1.74 6.84 .010 0.05 

Session*Condition 1 0.01 0.01 0.03 .858 0.00 

Error 131 33.30 0.25 
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Table 19 

Comparing Change in Mood Valence between the Control Condition and the Combined 

Experimental Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 120.37 120.37 1.04 .311 0.01 

Error 131 15234.23 116.29 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 18.91 18.91 0.31 .581 0.00 

Session*Condition 1 59.06 59.06 0.96 .330 0.01 

Error 131 8081.56 61.69 
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Table 20 

Comparing Change in Mood Arousal between the Control Condition and the Combined 

Experimental Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 1.48 1.48 0.02 .895 0.00 

Error 131 11084.88 84.62 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 116.81 116.81 3.92 .050 0.03 

Session*Condition 1 18.64 18.64 0.63 .430 0.00 

Error 131 3903.24 29.80 
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Table 21 

Comparing Change in Self-efficacy between the Meta-awareness Condition and the 

Combined Current Concerns and Executive Failure Conditions 

Between-subject Effects 

     
Source df Type III SS Mean Square F p η

2
 

Condition 1 0.88 0.88 1.19 .277 0.01 

Error 100 73.33 0.73 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 1.71 1.71 6.57 .011 0.06 

Session*Condition 1 0.09 0.09 0.35 .554 0.00 

Error 100 25.97 0.26 
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Table 22 

Comparing Change in Mood Valence between the Meta-awareness Condition and the 

Combined Current Concerns and Executive Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 169.31 169.31 1.39 .242 0.01 

Error 100 12218.99 122.19 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 120.16 120.16 2.61 .109 0.03 

Session*Condition 1 13.86 13.86 0.30 .585 0.00 

Error 100 4605.82 46.06 
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Table 23 

Comparing Change in Mood Arousal between the Meta-awareness Condition and the 

Combined Current Concerns and Executive Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 44.38 44.38 0.49 .487 0.00 

Error 100 9102.66 91.03 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 55.79 55.79 2.21 .140 0.02 

Session*Condition 1 13.44 13.44 0.53 .467 0.01 

Error 100 2525.38 25.25 
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Table 24 

Comparing Change in Self-efficacy between the Current Concerns and Executive Failure 

Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.01 0.01 0.02 .894 0.00 

Error 63 44.15 0.70 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 0.62 0.62 2.75 .102 0.04 

Session*Condition 1 0.83 0.83 3.66 .060 0.05 

Error 63 14.32 0.23 
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Table 25 

Comparing Change in Mood Valence between the Current Concerns and Executive 

Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 24.63 24.63 0.19 .664 0.00 

Error 63 8129.49 129.04 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 156.65 156.65 3.63 .061 0.05 

Session*Condition 1 53.64 53.64 1.24 .269 0.02 

Error 63 2718.24 43.15 
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Table 26 

Comparing Change in Mood Arousal between the Current Concerns and Executive 

Failure Conditions 

Between-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Condition 1 0.85 0.85 0.01 .926 0.00 

Error 63 6128.27 97.27 

   

       Within-subject Effects           

Source df Type III SS Mean Square F p η
2
 

Session 1 11.81 11.81 0.50 .484 0.01 

Session*Condition 1 37.41 37.41 1.57 .215 0.02 

Error 63 1499.62 23.80 

   



151 

 

Table 27 

Means, Standard Deviations, and Intercorrelations of Mind Wandering with Self-regulation Outcomes 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 

1. Goal Commitment 3.51 1.41 - 

           2. Goal Difficulty 3.20 0.97 -.02 - 

          3. Motivation to Learn 4.94 0.79 .11 .03 - 

         4. Environmental Structuring 4.21 1.04 -.08 .15 .38 - 

        5. Metacognitive Planning 3.23 1.17 -.11 -.05 .17 .26 - 

       6. Metacognitive Monitoring 4.07 0.58 .13 .07 .48 .28 .18 - 

      7. Learning Strategies 4.13 0.77 .07 .13 .48 .30 .24 .66 - 

     8. Implementation Intentions 3.79 0.97 .02 .12 .36 .53 .40 .45 .52 - 

    9. Time Management 3.50 0.66 .30 .03 .27 .47 .23 .45 .36 .37 - 

   10. Attributions 4.78 0.83 -.01 .13 .33 .18 .01 .19 .26 .15 .07 - 

  11. State Mindfulness (MAAS) 4.40 0.80 .23 .17 .28 .33 -.06 .39 .09 .27 .31 -.01 - 

 11. Mindfulness Skills 2.82 1.20 .07 -.15 .04 .35 .23 .33 .34 .49 .29 -.07 .04 - 

12. Mind Wandering Aggregate 2.15 0.66 -.09 -.02 -.28 -.41 -.14 -.36 -.18 -.42 -.20 .05 -.52 -.22 

Note. N = 133 except for Goal Commitment and Goal Difficulty N = 86. For all relationships except those with Goal Difficulty, correlations 

greater in magnitude than -.14 are significant, p < .05, one-tailed. For relationships with Goal Difficulty, correlations greater in magnitude 

than -.18 are significant, p < .05, one-tailed. 
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Table 28 

Means and Standard Deviations of Self-regulation Variables by Condition 

 

Current Concerns   Executive Failure   Meta-awareness   Control 

  M SD   M SD   M SD   M SD 

Sample Size (N)* 34 - 

 

31 - 

 

37 - 

 

31 - 

Goal Commitment
A
 3.49 1.18 

 

3.31 1.62 

 

3.84 1.43 

 

3.42 1.59 

Goal Difficulty
A
 3.06 0.96 

 

3.31 1.01 

 

3.12 0.98 

 

3.39 0.99 

Motivation to Learn
A
 5.08 0.70 

 

4.90 0.88 

 

4.96 0.89 

 

4.82 0.65 

Environmental Structuring
AB

 4.43 0.97 

 

4.00 1.26 

 

4.23 0.93 

 

4.17 0.97 

Metacognitive Planning
B
 3.25 0.94 

 

3.62 1.05 

 

3.21 1.38 

 

2.86 1.19 

Metacognitive Monitoring
BC

 4.03 0.47 

 

3.99 0.58 

 

4.19 0.67 

 

4.05 0.59 

Learning Strategies
B
 4.13 0.72 

 

4.28 0.75 

 

4.10 0.75 

 

3.99 0.85 

Impplementation Intentions
B
 3.62 1.05 

 

3.92 0.90 

 

4.02 0.82 

 

3.56 1.06 

Time Management
B
 3.58 0.60 

 

3.34 0.76 

 

3.56 0.64 

 

3.49 0.63 

Attributions
B
 5.04 0.60 

 

4.73 0.75 

 

4.61 0.95 

 

4.76 0.92 

State Mindfulness - MAAS
C
 4.34 0.78 

 

4.14 0.83 

 

4.44 0.72 

 

4.69 0.82 

Mindfulness Skills
C
 2.57 1.11 

 

2.61 1.26 

 

3.59 1.01 

 

2.39 1.07 

Note. *Not everyone set a goal, so the sample size for Goal Commitment and Goal Difficulty are reduced: CC N = 32, EF N = 18, MA N = 

17, Control N = 19. 
A
Self-regulatory skills taught in the Current Concerns intervention. 

B
Self-regulatory skills taught in the Executive Failure intervention. 

C
Self-regulatory skills taught in the Meta-awareness intervention. 
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Table 29 

Hypotheses and Results of Significance Tests 

Hypothesis Supported Mixed 
Not 

Supported 

Effects of Mind Wandering on Learning and Affect 
   

H1: Mind wandering will be negatively associated with learning 

outcomes in a self-directed learning environment, including (a) 

declarative knowledge and (b) task performance. 

  X   

H2: Mind wandering will be negatively associated with trainee affect 

and reactions to training in a self-directed learning environment, 

including (a) affective reactions, (b) utility reactions, (c) self-efficacy, 

(d) mood valence, and (e) mood arousal. 

a) X 

b) X 

d) X 

  
c) X 

e) X 

Effects of the Self-regulatory Interventions on Mind Wandering 
   

H3: Individuals assigned to any of the three self-regulation 

intervention groups will report lower rates of mind wandering than 

individuals in the control group. 

    X 

H4: The rate of mind wandering will increase over time, but this 

increase will be the greatest for individuals in the control condition 

than for individuals assigned to any of the three self-regulation 

interventions. 

  
X 

H5: Mind wandering rates will be higher for those in the meta-

awareness intervention condition than for those in the current concerns 

and executive failure conditions. 

    X 

H6: The rate of mind wandering will increase over time, but this 

increase will be greater for individuals in the meta-awareness 

condition than for individuals in the current concerns and executive 

failure conditions. 

  
X 

H7: Mind wandering rates will be higher for those in the executive 

failure intervention condition than for those in the current concerns 

condition. 

    X 

H8: The rate of mind wandering will increase over time, but this 

increase will be greater for individuals in the executive failure 

condition than for individuals in the current concerns condition. 
  

X 

Effects of the Self-regulatory Interventions on Learning Outcomes       

H9: Individuals assigned to any of the three self-regulation 

intervention groups will demonstrate more learning by improving 

more on training outcomes, including (a) declarative knowledge and 

(b) task performance, than individuals in the control group. 

    
a) X 

b) X 

H10: Improvement in learning outcomes, including (a) declarative 

knowledge and (b) task performance will be lower for those in those 

in the meta-awareness condition relative to those in the current 

concerns and executive failure intervention conditions. 

  

a) X 

b) X 
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H11: Improvement in learning outcomes, including (a) declarative 

knowledge, and (b) task performance, will be lower for those in those 

in the executive failure condition relative to those in the current 

concerns intervention condition. 

    
a) X 

b) X 

Effects of the Self-regulatory Interventions on Affective Outcomes       

H12: Individuals assigned to any of the self-regulation intervention 

groups will experience increased positive affect and reactions, 

including (a) affective reactions, (b) utility reactions, (c) self-efficacy, 

(d) mood valence, and (e) mood arousal, compared to individuals in 

the control condition. 

  

a) X 

b) X 

c) X 

d) X 

e) X 

H13: Positive affect and reactions, including (a) affective reactions, 

(b) utility reactions, (c) self-efficacy, (d) mood valence, and (e) mood 

arousal, will increase less for those in those in the meta-awareness 

condition relative to those in the current concerns and executive 

failure intervention conditions. 

    

a) X 

b) X 

c) X 

d) X 

e) X 

H14: Positive affect and reactions, including (a) affective reactions, 

(b) utility reactions, (c) self-efficacy, (d) mood valence, and (e) mood 

arousal, will increase less for those in the executive failure condition 

relative to those in those in the current concerns intervention 

condition. 

  

a) X 

b) X 

c) X 

d) X 

e) X 

Effects of the Self-regulatory Interventions on Self-regulation Outcomes     

H15: Mind wandering will be negatively associated with (a) goal 

commitment, (b) goal difficulty, (c) training motivation, (d) 

environmental structuring, (e) metacognition, (f), learning strategies, 

(g) implementation intentions, (h) time management, (i) attributions, 

and (j) mindfulness during the Excel training. 

c) X 

d) X 

f) X 

g) X 

h) X 

i) X 

j) X 

e) X 

a) X 

b) X 

i) X 

H16: Individuals assigned to the current concerns self-regulation 

intervention group will have higher levels of (a) goal commitment, (b) 

goal difficulty, (c) self-efficacy, and (d) training motivation compared 

to individuals who are not in this condition. 

 
a) X 

b) X 

c) X 

d) X 

H17: Individuals assigned to the executive failure self-regulation 

intervention group will engage in more (a) metacognition, (b) learning 

strategies, (c) implementation intentions, (d) time management, and 

(e) external attributions compared to individuals who are not in this 

condition.  

a) X   

b) X 

c) X 

d) X 

e) X 

H18: Individuals assigned to the meta-awareness self-regulation 

intervention condition will engage in more mindfulness compared to 

individuals who are not in this condition. 
 

X 
 

H19: Individuals assigned to the current concerns and executive 

failure self-regulation intervention conditions will engage in more 

environmental structuring compared to individuals who are not in 

these conditions. 

    X 
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H20: Individuals assigned to the executive failure and meta-awareness 

self-regulation intervention conditions will engage in more 

metacognitive monitoring compared to individuals who are not in 

these conditions. 

    X 
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Figure 1. Change in mind wandering over time by condition. 
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CHAPTER 10: Appendices 

Appendix A 

Current Concerns Self-regulation Intervention Outline 

 

1. Goal-setting 

 Teach individuals how to: 

o set their own challenging, specific goals 

o how to plan ways to meet those goals 

o how to monitor feedback and progress toward goal attainment 

o how to self-administer rewards (or punishments) for goal success 

(failure) 

 Provide samples and a model they can reference to set their own goals 

 Have them set goals 

2. Motivation to train 

 Emphasize the benefits and value of the Excel training course 

3. Self-efficacy 

 Provide demonstrations or models of successful enactment of self-

regulatory principles taught 

 Verbally persuade individuals that they are capable of successfully 

completing the training course 

4. Environmental structuring 

 Instruct individuals to: 

o identify a good learning environment to complete training 

o identify common outside distractions, list them, and then come up 

with ways to prevent them 
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Appendix B 

Executive Failure Self-regulation Intervention Outline 

1. Metacognition 

 Teach individuals the following strategies and techniques: 

o Planning: think through what you need to learn, what learning 

strategies work, & set task-specific goals 

o Monitoring: remind individuals to periodically evaluate their 

progress, looking for what they’re doing well and what they need 

to improve on 

 Ask individuals to report how and when they will engage in these 

techniques 

2. Learning strategies 

 Teach individuals to break difficult components apart and then re-organize 

them; make material personally meaningful by incorporating it with 

existing knowledge 

 Ask individuals which strategies they will use and when 

3. Implementation Intentions 

 Introduce the idea of implementation intentions and instruct individuals to 

form implementation intentions to combat the following challenges: 

o Getting started: identifying when, where, and how to get started 

o Staying on track: establishing suppression-oriented if-then 

strategies to combat attention failures such as mind wandering, and 

if-then strategies geared toward stabilizing the ongoing goal 

pursuit 

4. Time management 

 Teach individuals how to: 

o make a study schedule 

o monitoring time during training 

o take adequate breaks 

o distribute practice 

5. Attributions 

 Teach learners that failures in meeting goals or learning is attributable to 

insufficient effort and improper use of learning strategies, not low ability 

 Teach individuals how to respond to task or goal failures in a non-

destructive manner 

6. Environmental structuring 

 Instruct individuals to: 

o identify a good learning environment to complete training 

o identify common outside distractions, list them, and then come up 

with ways to prevent them 
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Appendix C 

Meta-awareness Self-regulation Intervention Outline 

1. Mindfulness 

 Introduce the concept of mindfulness and its use 

 Introduce the attitudinal foundation of mindfulness and give examples of 

what they look like during Excel training (non-judging, patient, beginner’s 

mind, non-striving, accepting, and letting go) 

 Teach and practice breathing meditation for 3 minutes 

 Practice mindful reading, using the breath as an anchor to correct mind 

wandering 

2. Metacognitive monitoring 

 Remind individuals to periodically evaluate their progress, looking for 

what they’re doing well and what they need to improve on 

 Provide them with a list of self-monitoring questions 

 Ask them to report how and when they will monitor their learning during 

training 
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Appendix D 

Excel Training Course Syllabus 

Filtered Syllabus 
3 Sections | 9 Units | 33 Modules 

 

Section 1: Foundation     70 minutes 

Unit 1: Excel Introduction – 5 minutes* 

 The Point of Excel 

 Themed exercise 
 

Unit 2: The Excel Interface – 15 minutes 

 The Excel screen and Ribbon 

 File Tab 

 Spreadsheet & Views  

 

Unit 3: Basic Navigation and Editing – 25 minutes 

 Selection & Navigation  

 Entering Text  

 Basic Formatting  

 Multiple Worksheets  

 Themed exercise  

 

Unit 4: Getting Going – 25 minutes 

 A First Spreadsheet  

 Simple Formulae  

 Basic Functions  

 Themed exercise   
 

Section 2: Orientation & efficiency     52 minutes 

Unit 1: Editing – 32 minutes 

 Copying  

 Pasting  

 Inserting, deleting & clearing  

 Fill handle & flash fill  

 Themed exercise  

 

Unit 3: Spreadsheet Structure – 20 minutes 

 Grouping Rows and Columns  

 Changing Cell Shape  

 Themed exercise  

http://filtered.com/user/course/bDnzmxdHrX/QZ6Lpy9hCP/ZdbXQjMgxN
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Section 4: Data Handling    55 minutes 

Unit 2: Controlling User Input – 30 minutes 

 Data Validation  

 Facilitating Data Entry  

 IS-functions  

 Themed exercise  

 

Unit 6: Logical Functions – 25 minutes 

 Automatic Decision Making 

 Using Logic to Apply Conditions 

 Error Handling 

 Themed exercise 

 

 

Note that we will be skipping some sections, units, and modules for the purposes of 

this training. You do have free access to the other sections and units and may 

complete these on your own once your participation in the study has concluded. 

Please stick to the training schedule provided (the green highlighted modules, in 

order). 

 

*Time estimates are based on average performance. You may at times go faster or 

slower than the estimated times provided here, but don’t let that worry you. 


