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The relationship between life stress and working memory capacity (WMC) has been 

documented in college students and older adults. It has been proposed that intrusive thoughts 

about life stress are the mechanism responsible for the impairments seen in WMC. To examine 

the mechanism responsible for these impairments the current study attempted to induce intrusive 

thoughts about personal events. The current study allowed for a test of predictions made by two 

theories of mind wandering regarding the impact of these intrusive thoughts on WMC task 

performance. One hundred fifty undergraduates were assigned to a control group, positive event 

group, or negative event group. Participants in the positive and negative event groups completed 

a short emotional disclosure about an imagined future positive or negative event, respectively, to 

induce positive or negative intrusive thoughts. WMC measures were completed prior to and 

following the emotional writing. Results indicated a significant relationship between WMC and 

mind wandering, however the writing manipulation did not result in any consistent changes in 

intrusive thoughts or WMC. The results suggest a causal relationship between WMC and mind 

wandering. The emotional valence of the intrusive thought altered the impact on WMC. No 

relationship was seen between the measures of stress and WMC. The results of the current study 

suggest that negative intrusive thoughts result in impaired WMC task performance but other 

types of off-task thoughts may not result in similar impairments. 
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CHAPTER 1 

INTRODUCTION 

The impact of life stress and anxiety on working memory capacity (WMC) has been well 

documented in multiple studies (Eysenck, Payne, & Derakshan, 2005; Klein & Boals, 2001a; 

Sliwinsky, Smyth, Hofer, & Stawski, 2006). Higher levels of life stress are related to reduced 

WMC (Klein & Boals, 2001a) and procedures that are designed to reduce the negative impact of 

life stress also result in increases in WMC (Klein & Boals, 2001b). Daily fluctuation in life stress 

is related to fluctuation in WMC (Sliwinsky, Smyth, Hofer, & Stawski, 2006) such that as life 

stress increases, WMC decreases.

Individual differences in WMC have been shown to be predictive of individual 

differences in higher order cognitive processes such as reasoning, memory, and comprehension 

(Kane, Hambrick, & Conway, 2005) and intelligence (Conway, Kane, & Engle, 2003). Engle and 

colleagues (Engle, 2002; Engle & Kane, 2004) have suggested that one reason that WMC is 

predictive of these higher order cognitive processes is that WMC is responsible for the executive 

control of attention. This executive-attention theory of WMC (Kane, Conway, Hambrick, & 

Engle, 2007) suggests that individuals with higher WMC (HWMCs) are better at controlling the 

contents of their attention than individuals with lower WMC (LWMCs). In support of this view, 

Engle and Kane have shown that HWMCs perform better than LWMCs at tasks that require 

greater amounts of attentional control such as inhibition tasks (Engle, 2002; Kane & Engle, 

2003). Further, HWMCs engage in fewer instances of mind wandering (i.e. any thought not 

about the task being performed or off-task thoughts) during a sustained attention task than 

LWMCs  (McVay & Kane, 2009). However, when these off tasks thoughts do occur, HWMCs 

and LWMCs experience equivalent impairments on a sustained attention task (McVay & Kane, 
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2010). This suggests that HWMCs are better than LWMCs at tasks that require greater focus on 

the task because they are better at controlling the contents of their attention, but that when 

failures of attentional control occur the consequences are equivalent for HWMCs and LWMCs.  

 Given the role of WMC in other cognitive processes, it is important to understand why 

WMC is impaired by life event stress. It has been suggested that the impairments in WMC occur 

because intrusive thoughts consume attentional resources that are otherwise used to perform a 

primary task. Klein and Boals (2001a) suggest that intrusive thoughts regarding a negative event 

consume a limited pool of attentional resources (WMC) either due to attempts to inhibit these 

thoughts or due to the occurrence of these thoughts. Ironically, attempts to inhibit any unwanted 

thoughts are likely to result in an increase in these thoughts (Wegner, 1994). Klein and Boals 

(2001a) have shown that self-reported amounts of intrusive thoughts or attempts to inhibit 

intrusive thoughts about a personal negative event are negatively related to performance on a 

WMC task. Interventions, such as expressive writing, result in a reduction of intrusive thoughts 

and increases in WMC task performance in individuals who write about a personal negative 

event but not for individuals who write about a personal positive event or engage in a control 

writing task (Klein & Boals, 2001b). Specifically, the degree to which individuals reported 

decreases in intrusive thought predicted the increases in WMC task performance.  

Recently, Beilock has shown that engaging in a 10 minute expressive writing intervention 

prior to a high-pressure math task in a laboratory for college students or a final exam for high 

school students, resulted in increased performance on the task (Ramirez & Beilock, 2011). This 

improvement in exam performance for high school students occurred for high-test-anxious 

students but not low-test-anxious students. Additionally, among the college students those that 

used more worry-related words in their writing, regardless of condition (expressive writing or 
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control) showed the greatest improvements in task performance from a baseline pretest to 

posttest (Ramirez & Beilock, 2011).  These results suggest that high-test-anxious individuals 

may worry more about their performance than low-test-anxious individuals. Engaging in an 

expressive writing procedure for 10 minutes may allow high-anxious individuals to express their 

anxiety in a way that reduces the intrusiveness of the thoughts following the writing. This 

reduction of intrusive thoughts then results in increased performance in laboratory math tasks 

and real-life exams. This evidence suggests that the intrusive thoughts about the negative or 

anxiety inducing events are responsible for the decrements in WMC task performance (Klein & 

Boals, 2001b) and academic performance (Ramirez & Beilock, 2011). 

The measure of intrusive thoughts used by Klein and Boals (2001a; 2001b) did not 

measure the amount of intrusive thoughts that occurred during the WMC task. Rather 

participants indicated the amount of intrusive thoughts that occurred in the seven-day period 

prior to the experimental session. Though it is possible that measures of the amount of intrusive 

thoughts that occur during a seven-day period, such as those used by Klein and Boals, are 

representative of the amount of intrusive thoughts occurring at any given point during that 

period, it should not be assumed that the measures can predict the amount of intrusive thoughts 

at any given point in time. In order to determine whether the intrusive thoughts are responsible 

for the WMC task impairments, the number of intrusive thoughts that occur during the WMC 

task must assessed.  

 If intrusive thoughts or attempts to inhibit these thoughts are the mechanism responsible 

for decrements in functional WMC, then understanding whether all intrusive thoughts have a 

similar impact of if the type of intrusive thought alters the impact on WMC is critical. 

Specifically, examining the impact of events with differing emotional valences may help to 
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determine if the valence of the emotion changes the impact of the intrusive thought. McVay and 

Kane (2009) have shown when individuals experience mind wandering (i.e. any thought not 

about the task being performed or off-task thoughts) their performance on a sustained attention 

task is impaired. Mind wandering can include any task-unrelated thoughts (TUTs), positively or 

negatively emotionally valenced. Based on this work it can be hypothesized that any TUT, 

positive or negative, should result in impaired performance, indicating a failure of attentional 

resources. Table 1 contains a summary of the predictions regarding the impact of emotional 

valence on mind wandering and WMC task impairment based on multiple theoretical viewpoints.   

Alternatively, other work suggests that the emotional valence of the mind wandering may 

make a difference in the impact on WMC. Klein and Boals (2001b) found that when individuals 

engaged in an expressive writing intervention about a personal positive event they did not show 

the same decrease in intrusive thoughts and increases in WMC task performance as individuals 

who engaged in the expressive writing intervention about a personal negative event. 

Understanding the impact of the emotional valence of intrusive thoughts on WMC is important 

because individuals do not experience a similar amount of positive and negative intrusive 

thoughts. Berntsen (1996) found that the valence of everyday intrusive thoughts tend to be more 

often positive than negative. Therefore, if positive intrusive thoughts do result in a similar 

impairment of WMC as negative intrusive thoughts, then WMC will be impacted far more often 

than if only negative intrusive thoughts impact WMC.  

 

Individual Differences in Working Memory 

 The majority of the research that has examined the impact of stress on WMC has not 

investigated whether individual differences in WMC might affect the impact of stress on WMC. 
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If stress results in intrusive thoughts about the stressor then being able to control attention and 

avoid or inhibit any stress related thoughts would prevent them from interfering with current task 

performance. In the controlled attention model of WMC, the role of WMC is to control the focus 

of attention (Engle, 2004; Kane & Engle, 2003). Therefore, HWMCs should be better able to 

keep their attention focused on the task that they are supposed to be doing than LWMCs. Kane 

and colleagues (Kane, Brown, Little, McVay, Silvia, Myin-Germeys, & Kwapil, 2007; McVay & 

Kane, 2009) have shown that individual differences in WMC predict the likelihood of 

experiencing TUTs.  

Situational factors, such as effort on the task, challenging nature of the task, and amount 

of concentration given to the task, play a role in the likelihood of experiencing TUTs but even 

these situational factors do not impact HWMCs or LWMCs the same way. Participant rated 

levels of effort required to perform a task and degree of challenge presented by the task are 

positively related to the occurrence of mind wandering for LWMCs but not HWMCs (Kane, 

Brown, et al., 2007). For LWMCs, as the effort required to complete the task or challenge of the 

task increases, mind wandering increases. Interestingly, the amount of concentration that 

individuals attempt to exert in the task is negatively related to instances of mind wandering for 

HWMCs but not LWMCs. Specifically, when the amount of concentration that an individual 

exerts on a task decreases, HWMCs showed increases in TUTs. Amount of concentration did not 

impact the rates of TUTs that LWMCs reported. Thus, while situational factors do impact the 

rates of mind wandering, individual differences in WMC moderate the impact of these factors.  

  The examination of individual differences in WMC in understanding mind wandering is 

important because it may help to provide evidence to support one of two theories on mind 

wandering. Smallwood and Schooler (2006) have proposed a view of mind wandering that posits 
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that mind wandering consumes executive resources that would otherwise be used to perform 

cognitive tasks. They suggest that when the demands of a task are low, then sufficient resources 

are available to perform the task and engage in mind wandering. However, when task demands 

increase, there are not enough resources available to engage in both mind wandering and perform 

the task successfully. Thus, if mind wandering does occur, impairments in performance on the 

task would result. It follows that individuals with a greater amount of resources, HWMCs, would 

be less likely, than those with fewer executive resources (LWMCs), to suffer any decrements in 

task performance when mind wandering occurs during tasks with higher demands. For a 

summary of multiple theoretical viewpoints on the impact of individual differences in WMC on 

mind wandering and the impact of mind wandering on WMC, see Table 1. 

In a different model of mind wandering, Kane and colleagues (McVay & Kane, 2010) 

suggest that mind wandering does not draw on the same pool of executive resources that the 

cognitive mechanisms responsible for attentional control (WMC) rely upon. Rather mind 

wandering reflects a failure of executive control. To support this view, McVay and Kane (2010) 

have shown that while individual differences in WMC impact the likelihood of experiencing 

mind wandering, they do not affect the impact of mind wandering on task performance. Task 

performance was equivalently impaired for HWMCs and LWMCs following mind wandering.  

 Following the predictions made by either Smallwood and Schooler (2006) or Kane and 

colleagues (McVay & Kane, 2010) mind wandering should result in a smaller impairment for 

HWMCs than LWMCs (Smallwood & Schooler) or an equal impact on both groups (McVay & 

Kane). Interestingly, in situations where the task creates a feeling of high pressure for the 

individual, HWMCs do not outperform or perform equally to LWMCs, despite the likely 

intrusive thoughts created by the task. Beilock and colleagues (Beilock, 2008; Beilock & Carr, 
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2005) have shown that HWMCs "choke under pressure." When both the demands of a task and 

the pressure of the situation are high HWMCs show decrements in performance but LWMCs do 

not suffer these same decrements (Beilock & Carr, 2005). Beilock (2008) suggests that high-

stress situations may create worries about the situation and these thoughts compete for WMC 

that otherwise would be devoted to the task.  Interestingly these worries either do not impact or 

do not occur for LWMCs (Ramirez & Beilock, 2011).  

In support of Beilock and colleagues theory, recent work in our lab aimed at inducing 

intrusive thoughts has also suggested that HWMCs may be most susceptible to these intrusive 

thoughts and subsequent task impairments. HWMCs who engaged in a 2-minute expressive 

writing intervention about a personal negative event showed impairments in a subsequent WMC 

task. HWMCs and LWMCs who engaged in a neutral writing topic and LWMCs who engaged in 

an expressive writing intervention about a personal negative event did not show any impairment 

in the WMC task. Interestingly, neither HWMCs nor LWMCs evidenced any impairment on a 

subsequent WMC task after engaging in an expressive writing intervention about a personal 

positive event or a neutral event. These results could suggest that, in contrast to the findings of 

McVay and Kane (2010), the impact of mind wandering resulting from personal events or 

higher-pressure stressful situations may impact HWMCs and not LWMCs. The emotional 

valence of the event may alter the impact that these thoughts have on HWMCs. Alternatively; it 

is possible that writing about the positive event simply did not induce any positive intrusive 

thoughts about the event. The current study will attempt to provide evidence to support one of 

these theories regarding the impact of mind wandering on task performance and WMC. 

The duration of the expressive writing intervention results in drastically different 

outcomes. Ten minutes of expressive writing appears to allow individuals sufficient time to 
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disclose their worries and increase academic or math task performance (Ramirez & Beilock, 

2011). In contrast, 2 minutes of writing appears to have the opposite effect, resulting decrements 

in performance for HWMCs, potentially due to increases in intrusive thoughts or worries. Two 

minutes of writing may simply give individuals enough time to start worrying about the event or 

memory but not fully express their emotions. However, it is important to note that Ramirez and 

Beilock (2011) had participants write about a future event and the recent work in our lab asked 

participants to write about a past event. The current study attempted to determine whether the 

differences between the recent work in our lab and Ramirez and Beilock's work (2011) are due to 

writing about future versus past events. 

The current study attempted to determine if intrusive thoughts, or mind wandering about 

a specific event, are the mechanism responsible for impairments in WMC task performance 

following negative or positive events. First, it was hypothesized that individuals asked to write 

about an imagined event, either about their worst fear coming true (negative event condition) or 

their best possible hoped for event occurring (positive event condition), would evidence more 

TUTs about the event than individuals asked to engage in a emotionally neutral writing. 

Secondly, consistent with McVay and Kane's (2010) view of mind wandering and WMC, it was 

hypothesized that individual differences in WMC at a baseline would be related to experiencing 

mind-wandering in general. 

Third, competing hypotheses were examined regarding the impact of the emotional 

valence of the intrusive thought or mind wandering. The first hypothesis (3a), based on evidence 

from McVay and Kane (2009) was that positive and negative emotional writing primes would 

result in an equivalent percentage of TUTs and these TUTs would result in equivalent 

impairments in WMC. The second competing hypothesis (3b), based on evidence from Klein and 
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Boals (2001b) was that writing about positive events would not result in the same impairments in 

WMC as writing about a negative event. No competing hypothesis was made regarding the 

difference between the two emotional writing primes on the amount of off-topic thinking based 

on the evidence from Klein and Boals (2001b). 

Fourth, it was hypothesized that individual differences in WMC at a baseline would 

moderate the impact of the emotional writing prime in terms of both TUTs and functional WMC 

following the writing. Two competing hypotheses were examined with regard to the group 

(HWMCs or LWMCs) that will be most impacted by the emotional writing prime and that will 

experience mind wandering in general prior to the writing prime. Hypothesis 4a, based on 

evidence from McVay and Kane (2009, 2010), was that HWMCs would be less likely to 

experience mind wandering than LWMCs prior to the emotion writing prime and following the 

emotion writing prime. Further, when HWMCs and LWMCs experience mind wandering their 

performance on the WMC task would be impaired equally. Hypothesis 4b, based on evidence 

from Beilock and Carr (2005), was that HWMCs would experience a greater amount of mind 

wandering and a greater amount of impairment in WMC task performance following the 

emotional writing prime than LWMCs. 

It was hypothesized that an interaction between individual differences in WMC and 

emotional valence would occur (Hypothesis 5). Consistent with prior work in our lab it was 

hypothesized that HWMCs in the negative event condition would experience impairments in 

WMC task performance but not in the positive event condition and LWMCs would not 

experience these impairments in either condition. 

Finally, the role of individual's need for cognition and everyday cognitive failures was 

examined in regard to their likelihood of experiencing TUTs prior to and following an emotional 
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writing prime. This examination was exploratory in nature and thus no hypothesis regarding the 

impact of these factors on rates of TUTs was made. The relationship between several measures 

of life stress and WMC was explored. Due to prior work showing a negative relationship 

between life stress and WMC (Klein & Boals, 2001a; Sliwinsky et al., 2006) it was hypothesized 

(hypothesis 6) that the measures of life stress would be negatively related to performance on the 

WMC task. 
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CHAPTER 2 

METHODS  

Participants 

 One hundred and fifty undergraduates (84 females) from the University of North Texas 

participated in the current study for partial course credit. The demographics of participants in the 

current sample was similar to that of the student population at the University of North Texas, 

51.6% Caucasian, 15.6% African-American, 14.8% Hispanic, 13.3% Asian, 2.3% American 

Indian, and 2.3% other. Participants mean age was 21.28 years of age (range 18-49). Participants 

were randomly assigned to either a control condition (n = 50), a positive event condition (n = 50) 

or a negative event condition (n = 50).  

 

Measures 

Working Memory Capacity 

Two automated tasks, the Automated Operation Span Task (AOSPAN, Unsworth, Heitz, 

Schrock, & Engle, 2005) and the Automated Reading Span Task (RSPAN, Daneman & 

Carpenter, 1980), were used to measure WMC. The tasks required participants to maintain 

memory of a series of letters while completing a secondary task. In the AOSPAN task 

participants are required to verify the correctness of the solution to a simple mathematical 

equation ((3x2) +1 = 6). In the RSPAN task participants are required to verify the 

meaningfulness of sentences ("The ship sailed across the dishwasher"). In the AOSPAN and the 

RSPAN, a capital letter (out of a list of 12 possible letters) appears for 250 ms, 200 ms after the 

reading or operation verification response. After a set of between three and seven verification-

letter pairs a grid containing all 12 possible letters appears on the screen. The participant is 
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instructed to indicate all of the letters from that set in the order presented by entering the number 

corresponding to the order in which the letter was presented. Participants are presented with each 

set length (three to seven items) three times for a total of 15 sets per task.  

The tasks are scored by summing the total number of items recalled in the correct serial 

position, as recommended by Conway and colleagues (Conway, Kane, Bunting, Hambrick, 

Wilhelm, & Engle, 2005). The AOSPAN and RSPAN scores were converted to z-scores and the 

z-scores were averaged to create a composite WMC score.  The nonautomated versions of these 

measures have been shown to have good internal reliability (.78 for reading span and .80 for 

operation span; Kane et al. 2004) and test-retest correlations between .70 and .80 across a wide 

variety of time ranging from a few minutes (Turley-Ames & Whitfield, 2003) to 3 months (for 

the OSPAN; Klein & Fiss, 1999). The AOSPAN has been shown to have high test-retest 

reliability (.83) and internal consistency (alpha = .78) (Unsworth, Heitz, Schrock, & Engle, 

2005). Good internal consistency was found in the current study for both the AOSPAN (alpha = 

.90) and the RSPAN (alpha = .86) at the Time 1 baseline assessment.  

 

Thought Probes 

Thought probes (McVay & Kane, 2009; Appendix A) were used to measure what the 

participants were thinking just prior to the probe. Participants were asked, "What were you just 

thinking about" and given five response options to choose from: (a) task related thought, 

exclusively, (b) Task performance/evaluative thoughts, (c) Task-unrelated, neutral content, (d) 

Task-unrelated, positive content, (e) Task-unrelated, negative content. During the second session 

a sixth thought probe was added to allow individuals to select an option about the writing that 

they will do; (f) Task-unrelated, about the event I wrote about.  After the thought probe response 
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participants indicated what percentage of their thoughts were off-task (0-100%). The thought 

probes were inserted into the AOSPAN and RSPAN tasks following recall of the letters at the 

end of each set. The thought probes have been used successfully on a sustained attention to 

response task (SART, Robertson, Manly, Andrade, Baddeley, & Yiend, 1997) in prior work 

(McVay & Kane, 2009). The thought probes were classified as being on-task (response option a) 

or off-task (options b-e). A percentage of off-task thoughts was calculated by summing the 

number of off-task response options selected and dividing by the number of probes. This results 

in a percentage of TUT probes in the AOSPAN and RSPAN tasks (15 probes each) as well as a 

total percentage of TUT probes in both tasks combined (total of 30 probes). A percentage of self-

reported TUTs was calculated by averaging the self-reported percentages of off-task thoughts 

participants indicated following each probe. This resulted in a self-reported percentage of TUTs 

for each task (AOSPAN and RSPAN) and for both tasks combined.  

 

White Bear Suppression Inventory 

The WBSI (Wegner & Zanakos, 1994) is a 15-item questionnaire designed to measure 

the degree to which individuals are likely to engage in thought suppression or experience 

intrusive thoughts. Participants rate each item on a scale from A (strongly disagree) to E 

(strongly agree). An example item regarding thought suppression is "I always try to put 

problems out of mind". An example item regarding intrusive thoughts is "I have thoughts that I 

cannot stop." The WBSI has been shown to have acceptable levels of test-retest reliability over a 

short period (one to two weeks) (.69-.92), and is correlated with measures of depression (.45), 

anxiety (.49-.53) and obsessive thinking (.38-.40) (Wegner & Zanakos, 1994). Good internal 

consistency was found in the current study (alpha = .89).  
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 Autobiographical Memory Questionnaire 

The AMQ (Rubin, Schrauf, & Greenberg, 2003) was used to measure the emotional 

intensity of the event about which the participants write. Two questions measured how positive 

or negative the emotions about the event are and the third measured overall intensity. The 

participants responded to each question on a 7-point rating scale. The items were designed to be 

examined separately and thus no summed score is used. 

 

Perceived Stress Scale 

The PSS (Cohen, Kamarck, & Mermelstein, 1983) is a 10- item questionnaire designed to 

measure the degree to which events in an individual's life during the prior month are appraised as 

stressful. Participants rate each item on a scale from 0 (never) to 4 (very often). An example item 

is "In the last month, how often have you felt that things were going your way?" The PSS has 

been shown to have high internal consistency (alpha = .85), high test-retest reliability over short 

periods of time (two days) (.85), and is correlated with measures of symptomatology (.52 to .76)  

(Cohen, Kamarck, & Mermelstein, 1983).  The current sample showed high internal consistency 

(alpha = .84).  

 

Life Experiences Survey 

The LES (Sarason, Johnson, & Siegel, 1978) was used to measure the amount of life 

stress participants are experiencing. The LES is a checklist that contains 47 events and asks 

respondents to indicate if the event occurred in the last 6 months and if it did occur to rate 

whether the event had a negative or positive impact and the degree of the impact on a 4-point 

scale from 0 (no impact) to 3 (extremely positive/negative). The test-retest reliabilities range 
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from 0.56 to 0.88 (Sarason, Johnson, & Siegel, 1978). The scale is computed by summing the 

impact rating of the events rated as having a negative impact.  

 

Need for Cognition Scale 

The NCS (Cacioppo, Petty, Feinstein, & Jarvis, 1996; Cacioppo, Petty, & Kao, 1984) was 

used to measure individuals’ enjoyment and likelihood of engaging in effortful cognitive 

activities. The need for cognition scale is an 18-item questionnaire that asks participants to rate 

the degree to which they feel the items are characteristic of them on a 5-point Likert-type scale 

from 1 (extremely uncharacteristic of me) to 5 (extremely characteristic of me). An example item 

is "I prefer complex to simple problems." Need for cognition is positively related to academic 

performance and grades (Leone & Dalton, 1988; Sadowski & Gulgoz, 1996). The NCS has a 

high internal consistency (alpha = .90; Cacioppo, Petty, & Kao, 1984) and is stable across time 

(8 month test-retest = .66; Verplanken, 1991). The NCS had high internal consistency in the 

current sample (alpha = .89). 

 

Impact of Events Scale 

The IES (Horowitz, Wilner, & Alvarez, 1979) was used to assess the frequency of 

avoidant and intrusive thoughts about the event that the participant nominates. The IES is a 15-

item questionnaire that consists of two subscales: Intrusiveness (e.g. "I thought about it when I 

didn't mean to"), and avoidance (e.g. "I tried not to think about it"). Participants respond on a 5-

point Likert-type scale from 1 (not at all) to 5 (extremely). Items on the IES are examined 

individually, but can also be summed to produce scores on the two subscales. Split half 

reliability of the total scale has been shown to be high (r = .86) (Horowitz, Wilner, & Alvarez, 
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1979). Internal consistency has been shown to be high for the subscales (Intrusion alpha = .86; 

Avoidance alpha = .82) (Sundin & Horowitz, 2002). Internal consistency was found to be high in 

the current sample for the total scale (alpha = .92) and the subscales (Intrusion alpha = .88; 

Avoidance alpha = .88).  

 

Daily Inventory of Stressful Events  

The DISE (Almeida, Wethington, & Kessler, 2002) was used to measure the amount of 

daily stressors that participants have experienced that day. This measure consists of seven stem 

questions that assess the occurrence of several categories of stressors. Participants respond to 

each question to indicate if they have experienced that type of stressor in the last 24 hours. An 

example item is: "Since yesterday, did anything happen at work or school (other than what you 

have already mentioned) that most people would consider stressful." The DISE was scored by 

summing the number of items in which participants indicated that the event occurred in the last 

day, resulting in a possible range of 0 to 7. The DISE stressor items have been shown to account 

for 17% of the variance in daily physical symptoms and 31% of variance in daily mood 

suggesting that it is a valid measure for daily stress (Almeida, Wethington, & Kessler, 2002). 

 

Cognitive Failures Questionnaire 

The CFQ (Broadbent, Cooper, Fitzgerald, & Parkes, 1982) is a 25-item questionnaire that 

measures the likelihood of making a minor error on an everyday task that people are normally 

able to complete. Sample items include "Do you find you forget whether you’ve turned off a 

light or a fire or locked the door?" and "Do you daydream when you ought to be listening to 

something?" Participants respond to each question by indicating how often they make an error 
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for that item on a 5-point Likert scale, from 0 (never) to 4 (often). The CFQ is scored by 

summing the ratings for the 25 items, so that a higher score indicates a higher self-reported 

incidence of cognitive failures. The CFQ has been shown to have high internal consistency 

(alpha=0.91) and is reliable over time (test-retest reliability- 0.82) (Wallace, Kass, & Stanny, 

2002).  High internal consistency was found in the current sample (alpha = .92). 

 

Procedure 

 The study consisted of two sessions. During the first session participants arrived at the 

lab and signed an informed consent form (Appendices B-D). After signing the informed consent 

form participants were presented with the instructions for the thought probe measure. 

Participants were presented with several possible thoughts that they might have during the task 

and were asked to indicate which thought probe response option they should select, if the thought 

occurred during the task. The experimenter ensured that participants understood all of the 

thought probe responses before beginning the WMC tasks. If participants were unable to 

understand the thought probe response options adequately then they were thanked for their 

participation and dismissed. No participants failed to understand the thought probe responses and 

thus all participants were allowed to continue. Participants then completed the AOSPAN and the 

RSPAN in a counter balanced order. The thought probes were inserted into the AOSPAN and 

RSPAN tasks following each trial to measure the content of the individual's thoughts during the 

tasks. Following the completion of the WMC tasks, participants completed the DISE and the 

WBSI. At the end of the first session participants were given a reminder slip with the date and 

time of their second session for which they had already signed up.  
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The second session occurred between 2 and 10 days following the first session. During 

the second session participants were randomly assigned to the control condition, positive event 

condition, or the negative event condition. Participants in the control condition were asked to 

write for 2 minutes about what they did the day before in a non-emotional manner. The 

participants in the control condition were presented with the following prompt: 

The purpose of today’s writing assignment is to get you to think about how you spent 
your time yesterday. I would like for you to make a detailed list of everything you did 
yesterday.  Avoid including any emotional content or feelings you may have had about 
your day.  Your description should be as objective as possible.  You will have two 
minutes to write.   If you have any questions, feel free to ask the experimenter.  
 

Participants in the negative event condition were asked to nominate their worst fear, such as a 

fear of spiders, snakes, or heights, with the following prompt: 

Almost all people have a fear of something. For many people the fear of things like 
spiders, snakes, heights, public speaking, a relationship breakup, or death of a loved one 
may create a great deal of anxiety. Many times people will go to great lengths to avoid 
being in a situation that involves these types of objects or experiences. Please take a 
moment to think about your worst fear and in a sentence please nominate your worst fear. 

 
Participants in the negative event condition were then asked to imagine an event in which they 

would have to deal with their worst fear. Participants were then asked to engage in an expressive 

writing intervention for 2 minutes. Participants in the negative event condition were presented 

with the following prompt: 

During today’s session, I want you to take a moment to imagine a situation in which you 
experience the worst fear that you just nominated. Imagine how might think or feel when 
experiencing this event. Please describe this imagined experience in detail. You may wish 
to include information about where and when you experience the event, how the event 
occurs (from how it starts to how it ends), and the negative aspects of the event. You will 
have two minutes to describe the event in as much detail as possible. We ask that you do 
not include any information that could identify you, as we want this writing to remain 
confidential and for you to feel free to be able to write things you would not want tied to 
you. Only the researchers involved in this project will have access to read your essays. 
Therefore, your confidentiality is assured and your name will never be linked to anything 
you write.  
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Participants in the positive event group were presented with the following prompt asking to 

nominate a possible future event with the best possible outcome: 

Please take a moment to imagine a possible future event with a very good outcome. For 
example, getting into a dream college, dating a person you have always liked, getting a 
dream job. Make certain the event you nominate is realistic. Once you have thought about 
what the best possible future event could be for you please nominate this event in a 
sentence or two. 

 
Participants in the positive event group then engaged in expressive writing about the positive 

event for 2 minutes. The participants in the positive event condition were presented with the 

following prompt:  

During today’s session, I want you to take a moment to imagine a situation in which you 
experience the best possible future event that you just nominated. Imagine how might 
think or feel when experiencing this event. Please describe this imagined experience in 
detail. You may wish to include information about where and when you experience the 
event, how the event occurs (from how it starts to how it ends), and the positive aspects 
of the event. You will have two minutes to describe the event in as much detail as 
possible. We ask that you do not include any information that could identify you, as we 
want this writing to remain confidential and for you to feel free to be able to write things 
you would not want tied to you. Only the researchers involved in this project will have 
access to read your essays. Therefore, your confidentiality is assured and your name will 
never be linked to anything you write.  
 

The 2 minutes of expressive writing that participants in the positive and negative event 

conditions completed was designed to induce intrusive thoughts about the event.  

 Following completion of the writing task all participants completed the AMQ questions 

regarding emotional intensity. Next participants completed the AOSPAN and RSPAN in the 

same order they completed the tasks during the first session. The thought probes were inserted 

into the AOSPAN and RSPAN tasks to measure the content of the individual's thoughts during 

the tasks. Following completion of the WMC tasks participants completed a series of 

questionnaires including the PSS, LES, IES-R, NCS, DISE, CFQ, and a demographics 
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questionnaire (Appendix E). Finally, participants were debriefed as to the purpose of the study 

(Appendix F) and thanked for their participation.  
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CHAPTER 3 

RESULTS 

 Participants nominated a variety of fears and best possible outcomes for the negative and 

positive writing prompts. Some of the commonly nominated fears included death of a loved one, 

being alone, failure, spiders, snakes, and heights. Some of the commonly nominated best 

possible outcomes included getting into graduate or medical school, graduating, getting married, 

or getting a dream job. See Table 2 for a list of nominated topics.  

 

Outlier Trimming 

 All measures were examined for the presence of outliers. Any values that were beyond 

three standard deviations were replaced with a three standard deviation value. This resulted in 

the replacement of six values on the AOSPAN at Time 1, six values on the AOSPAN at Time 2, 

two values on the RSPAN at Time 1, and three values on the RSPAN at Time 2. 

 

Analysis 

 Altogether, 85% (n = 129) completed both sessions of the study. All Time 1 data were 

included for any analysis that only includes Time 1 measures. The final sample at Time 2 

consisted of 40 participants in the control condition, 42 participants in the positive event 

condition, and 47 participants in the negative event condition. To confirm that no differences 

existed between individuals who dropped out and those who completed the study a series of t-

tests were conducted on all Time 1 measures. No significant differences were seen between the 

individuals that dropped out and those that completed both sessions, all p's >.05. Data for 39 

participants was lost for the CFQ due to a programming error. Additionally, a couple of 
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participants failed to complete several measures due to lack of time to complete the session. The 

data for the measures will be excluded from the analyses involving the measures they failed to 

complete. This includes two AOSPAN scores at Time 1, one RSPAN score at Time 1, three 

DISE and WBSI scores at Time 1, one AOSPAN score at Time 2, and one participant with 

missing data for the DISE, CFQ, LES, IES, AMQ, PSS, and NFC scores at Time 2.  

 A composite WMC score was created by first calculating z-scores for the AOSPAN and 

the RSPAN. The z-scores for each of the measures were then averaged to create the composite 

WMC score for Time 1 and Time 2. Mean scores on all measures can be seen in Table 3. Gender 

differences were only found on the IES measure (t (126) = -2.08, p < .05, d = -0.38) with females 

reporting a slightly higher score (m = 17.82) than males (m = 13.45).  No differences were found 

on any of the other measures as a function of gender (all at p >.05) or Time 1 measures by 

condition (all at p > .05).  

 To test the first hypothesis that individuals who engaged in emotional writing would 

experience more TUTs than individuals in the control group, a series of ANOVA's were 

conducted on the percentage of off-topic responses to the thought probes, reported percentage of 

TUTs, change in the percentage of TUTs to the thought probes (Time 2 – Time 1) and change in 

reported percentage of TUTs (Time 2 – Time 1). No differences between conditions were seen 

with any of the mind wandering measures or change in mind wandering, all at p > .05. To 

examine the responses for each of the mind wandering probes a series of chi-square analyses 

were conducted on each of the mind wandering probes at Time 2. The chi-square analyses 

revealed no differences between the groups on the pattern of responses to the mind wandering 

probes, all at p > .05. Finally, the total number of responses from each response option was 

summed, across both tasks, for each participant, resulting in a total number of responses for each 
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category. A series of chi-square analyses were conducted on these summed response options by 

condition at Time 2. The chi-square analyses suggested that there were not differences in the 

frequency of response choices between the groups, all at p >.05. Together these results suggest 

that the experimental manipulation designed to induce mind wandering did not result in 

increased mind wandering in the experimental groups in comparison to the control group.  

To determine if the writing manipulation resulted in a change in the likelihood of 

experiencing TUTs of the emotional valence parallel to the writing manipulation, the total 

number of thought probe responses for each category at Time 1 and Time 2 was examined. A 

series of ANOVA's were conducted to determine if there were differences between the three 

groups on number of times each of the response options were selected. No differences were 

found on the number of on-task thoughts at Time 1 (F (2,144) = 1.20, p = .30) or Time 2 (F 

(2,125) = .57, p = .57), evaluative thoughts at Time 1 (F (2,144) = 1.34, p = .27) or Time 2 (F 

(2,125) = 1.04, p = .36), neutral thoughts at Time 1 (F (2,144) = .12, p = .88) or Time 2 (F 

(2,125) = .24, p = .78), positive thoughts at Time 1 (F (2,144) = .30, p = .74) or at Time 2 (F 

(2,125) = .43, p = .65), negative thoughts at Time 1 (F (2,144) = .36, p = .70) or Time 2 (F 

(2,125) = .00, p = .99), or writing prompt related thoughts at Time 2 (F (2,125) = .28, p = .76). 

Therefore the writing manipulations did not result in increases in TUTs of the same emotional 

valence as the writing. 

 To test the second hypothesis, that individual differences in WMC at Time 1 are related 

to experiencing mind wandering, correlations between AOSPAN, RSPAN, and composite WMC 

score and the self-reported percentage of TUTs, and the percentage of each thought probe 

response option were examined for the Time 1 session. Since there were no differences between 

conditions in mind wandering or WMC at Time 2 the relationships between the WMC and mind 
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wandering measures will be examined at Time 2 as well. As seen in Tables 4 and 5, significant 

negative correlations were found between the WMC tasks and the percent TUT mind wandering 

probes (all at p < .001) and self-reported percent of TUTs (all at p < .001) at Time 1. Significant 

negative correlations were found between the WMC tasks and the self-reported percent of TUTs 

(all at p < .001) at Time 2. At Time 2 the RSPAN task was significantly negatively correlated 

with the total percent of TUT probes in the RSPAN task (r (129) =-.24, p < .01) and the WMC 

composite score was significantly negatively correlated with the percent of TUT probes in both 

AOSPAN and RSPAN tasks combined (r (128)  = -.19, p < .01). Although no significant 

correlation was found between the AOSPAN task and the percent of TUT probes in the 

AOSPAN task at Time 2, a trend was found for this relationship that was in the expected 

direction (r (128) = -.15, p = .08). These results support the hypothesis that WMC is negatively 

related to experiencing mind wandering. 

 To test the two competing hypotheses (3a and 3b) regarding the impact of the emotional 

valence of the emotional prime on the WMC measures, a series of ANOVA's were conducted to 

examine the change scores for the WMC measures (Time 2- Time 1) by condition. The 

ANOVA's revealed that there was no effect of condition on change in the AOSPAN (F (2,124) = 

.14, p = .87), the RSPAN (F (2,125) = .11, p = .90) or the composite WMC score (F (2,123) = 

.08, p = .92).   

 To further examine the impact of emotional valence on the WMC measures the 

correlations between the mind wandering probe response options and the WMC measures at 

Time 1 and Time 2 were examined. Since no differences were seen by condition on the number 

of times each of the probe response choices was selected, all participants are included in these 

analyses. The relationships between each of the mind wandering probe response options and the 
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WMC measures at Time 1 and Time 2 can been seen in Table 6. Significant positive correlations 

were found between the sum of on-task thought probe responses at Time 1 and Time 2 for all 

WMC measures (r's = .19-.35) except the RSPAN at Time 2, and a trend was found for that 

relationship (r (128) = .16, p = .07). Additionally, positive correlations were found between the 

sum of evaluative thought probes and WMC measures at Time 2 (r's = .21) but not Time 1 (p > 

.05). Significant negative relationships were seen between the sum of neutral prompts and WMC 

measures (r's = -.30- -.35) at Time 1 but not Time 2.  Interestingly, significant negative 

relationships were found between the sum of negative prompts and the WMC measures at Time 

1 and Time 2 (r's = -.32- .50). No relationships were found between the sum of the writing 

prompt related probes and any of the WMC measures. The sum of the positive prompt responses 

was only found to be related to the AOSPAN at Time 2 (r (128) = -.20, p < .05). It is possible 

that positive off-task thoughts may impair performance on the AOSPAN because of the nature of 

the task rather than reflecting a true impairment in WMC.  These results suggest that although 

the emotional valence of the writing manipulation did not result in an increased amount of TUTs 

consistent with the valence of the writing, the emotional valence of the TUT does impact WMC. 

On-task thoughts and evaluative thoughts were related to better WMC performance while 

negative but not positive TUTs were consistently related to poorer WMC task performance. 

 To test the two competing hypotheses (4a and 4b) that individual differences in WMC at 

the Time 1 measurement will moderate the impact of the emotional writing on TUTs and WMC 

scores following the writing, a series of hierarchical regressions were conducted. Hierarchical 

regressions were conducted with each Time 2 WMC measure (AOSPAN, RSPAN, and 

composite WMC score) and for both mind wandering measures (percentage of TUT probes and 

self-reported percentage of TUTs). The hierarchical regressions were conducted in three steps. 
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The first step included only condition and WMC measure. The second step added the interaction 

term (condition x Time 1 WMC). The third step included the emotional intensity items from the 

AMQ. The WMC composite score was used for the regression analyses predicting mind 

wandering. The regression analyses examining Time 2 WMC scores (AOSPAN, RSPAN, and 

WMC composite) used the corresponding Time 1 WMC score as a predictor (e.g. AOSPAN 

Time 1 used to predict AOSPAN Time 2). The results of these hierarchical regressions can be 

seen in Tables 7 and 8. The results indicate that the negative intensity item from the AMQ serves 

as a significant predictor for percentage of TUT probes (β = .49, t (124) = 2.39, p < .05, model 

adjusted R2 = .05) but not the self-reported percentage of TUTs (β = -.07, t (124) = -.35, p > .05, 

model adjusted R2 = .12).  WMC at Time 1 served as a predictor of self-reported percentage of 

TUTs at Time 2 (β = -.38, t (125) = -4.03, p < .05, model adjusted R2 = .12) but not the 

percentage of TUT probes (β = -.84, t (124) = -.84, p < .05, model adjusted R2 = .05). 

 The hierarchical regressions predicting WMC at Time 2 resulted in a clear pattern of 

results across all WMC measures. The regression analyses suggest that WMC at Time 1 serves 

as a significant predictor for all WMC measures. AOSPAN at Time 1 was a significant predictor 

for AOSPAN at Time 2 (β = .89, t (125) = 7.82, p < .0001, model adjusted R2 = .54). RSPAN at 

Time 1 served as a significant predictor for RSPAN at Time 2 (β = .75, t (126) = 6.66, p < .0001, 

model adjusted R2 = .48). WMC composite at Time 1 was a significant predictor for the WMC 

composite at Time 2 (β = .84, t (124) = 8.24, p < .0001, model adjusted R2 = .58). For the 

AOSPAN measure at Time 2 both negative condition (β = .92, t (125) = 2.23, p < .05, model 

adjusted R2 = .54) and the interaction term with the negative condition were significant 

predictors (β = -.40, t (125) = 2.48, p < .05, model adjusted R2 = .54). The only other predictor 

that was found to be a significant predictor was the negative intensity AMQ item. The negative 
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intensity AMQ item served as a significant predictor for the AOSPAN at Time 2 (β = .33, t (125) 

= -2.24, p < .05, model adjusted R2 = .54), but not the RSPAN at Time 2 (β = .03, t (126) = .22, p 

> .05, model adjusted R2 = .48), or the WMC composite at Time 2 (β = .20, t (124) = 1.43, p > 

.05, model adjusted R2 = .58).   

 Since the interaction term (WMC Time 1*Condition-negative) was only a significant 

predictor for the AOSPAN at Time 2 further analysis will only be conducted for the AOSPAN. 

In order to ensure a high WMC and low WMC groups, only individuals with AOSPAN scores at 

Time 1 in the top and bottom quartile were included in the analysis. An ANOVA was conducted 

to determine if condition impacted high WMC individuals (Mean AOSPAN Time 1 = 72.67) 

differently than low WMC individuals (Mean AOSPAN Time 1= 45.26). The ANOVA was 

significant (F (5, 66) = 13.08, p < .001, η2= .49), however, neither condition (F (2, 69) = .15, p 

>.05, η2= .002) nor the interaction term (F (2, 69) = 1.19, p > .05, η2= .02) were significant 

predictors. AOSPAN at Time 1 remained the only significant predictor (F (1, 70) = 57.73, p < 

.001, η2= .44). The lack of a significant interaction term or condition in the ANOVA analysis 

brings into question the significance of the interaction term and condition in the original 

regression analysis. Additionally, the lack of the significance of either the interaction term or 

condition in regression analysis predicting either the RSPAN or WMC composite suggest that it 

is possible that the significant findings are spurious in nature. 

 To examine the role for need for cognition or cognitive failures, a series of ANOVA's 

were conducted to determine if there were any differences between the conditions on these 

measures. No differences were seen between conditions on either need for cognition (F (2, 125) 

= 1.40, p = .25) or cognitive failures (F (2, 86) = .26, p = .77). To determine if need for cognition 

or cognitive failures would serve as significant predictors of either WMC at Time 2 or mind 
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wandering at Time 2 they were entered into the previous regression analyses. The results 

revealed that neither need for cognition or cognitive failures were significant predictors of 

AOSPAN at Time 2(β = .02, t (87) = .24, p >.05, and β = -.04, t (87) = -.64, p >.05, 

respectively), RSPAN at Time 2 ((β = .01, t (88) = .14, p >.05, and β = -.002, t (88) = -.02, p 

>.05, respectively), WMC composite at Time 2 (β = -.001, t (87) = -.01, p >.05, and β = -.03, t 

(87) = -.49, p >.05, respectively), percentage of TUT' prompts at Time 2 (β = .12, t (87) = 1.03, p 

>.05, and β = -.05, t (87) = -.56, p >.05, respectively), or self-reported percentage of TUTs at 

Time 2 (β = -.03, t (87) = -.28, p >.05, and β = -.13, t (87) = -1.27, p >.05, respectively).  

 To test Hypothesis 6, that life stress would be negatively related to WMC, the 

relationship between the measures of stress (PSS, LES, IES, Time1 DISE, and Time 2 DISE) and 

the measures of WMC (Time 1 AOSPAN, Time 1 RSPAN, Time 1 composite WMC, Time 2 

AOSPAN, Time 2 RSPAN, and Time 2 composite WMC) were examined. Time 1 and Time 2 

WMC measures were both examined since there were no differences between conditions on the 

WMC measures at either time. Additionally, a series of ANOVA's were conducted to determine 

if there were any differences between the conditions on the PSS, LES, IES, and Time 2 DISE, 

since they were completed after the writing manipulation. The ANOVA's revealed no differences 

between conditions on the PSS (F (2, 125) = .70, p = .50), LES (F (2, 125) = .20, p = .82), IES 

(F (2, 125) = .10, p = .91), or Time 2 DISE (F (2, 125) = 1.03, p = .36).  Table 9 shows the 

correlations between the stress and WMC measures. No significant correlations were found 

between any of the WMC measures and any of the stress measures. Significant correlations were 

found between the WMC measures (r's = .64-.96, p's < .001) and the stress measures (r's = .18-

.45, p's < .05). The only stress measures that were not significantly related were the DISE at 
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Time 1 and the DISE at Time 2. Since these measures are not global but rather specific to a 24-

hour time period the lack of a correlation is not unexpected.  

 To test for a relationship between stress and mind wandering the correlations between the 

measures of stress and mind wandering were examined. Tables 10 and 11 show the relationships 

between the stress measures and the self-reported percent of TUTs and percent of TUT probes. 

The only stress measure that was significantly related to mind wandering was the DISE at Time 

1. Even this relationship was only present with the TUT probes (r's = .21- .26) and not the self-

reported percentage of TUTs (r's = .08 - .16). While these relationships were significant, the lack 

of any other significant relationships between the other stress measures and mind wandering is 

concerning, especially the lack of a relationship between the DISE at Time 2 and the mind 

wandering measures at Time 2. Scores on the IES were significantly related to the self-reported 

percentage of TUTs at Time 2 in the AOSPAN and the average self-reported percent of TUTs 

across both tasks (r (127)  = .19, p < .05 and r (127)  = .19, p < .05, respectively) and the 

percentage of TUT probes at Time 2 in the AOSPAN and the average percent of TUT probes 

across both tasks (r (127) = .20, p < .05 and r (127) = .19, p < .05, respectively). The relationship 

between mind wandering and the IES is not surprising since the IES is a measure of intrusive and 

avoidance thinking.  

 Finally, the measurement of WMC and mind wandering at two time points allows for an 

examination of the relationship between these two constructs employing a cross-lag research 

approach. Although the failure of the writing manipulation to induce changes in mind wandering 

limits the understanding of causality the use of the cross-lagged design does allow for an 

inference of the causal nature of the relationship (Kenny, 1975) between WMC and mind 

wandering. In order to infer causality using a cross-lagged technique two assumptions must be 



     
  
   

30 

 

met, synchronicity and stationarity. Since the measures of WMC and mind wandering were 

collected at the same point in time, for each time point, the assumption of synchronicity has been 

met. In order to meet the assumption of stationarity, the correlations between WMC and the 

mind wandering measures must be similar at both time points. The correlations at Time 1 and 

Time 2 for the WMC composite and the percentage of self-report TUTs are not significantly 

different (r WMCT1-TUTsT1=-.41, r TUTsT2-WMCT2=-.43, Pearson-Filon z =  .2, p > .05) so 

perfect stationarity can be assumed. The correlations at Time 1 and Time 2 for the WMC 

composite and the percentage of TUT probes are significantly different (r WMCT1-TUTsT1=-

.35, r TUTsT2-WMCT2=-.19, Pearson-Filon z = 111.55, p < .05) so a correction must be made 

to assume quasi-stationarity.  

 To infer causality the cross-lag correlations are examined (i.e. WMC T1-Mind wandering 

T2 vs Mind wandering T1-WMC T2). It can be assumed that if the two correlations are 

significantly different then the larger of the correlations determines the direction of causality. In 

order to compare the correlations a Pearson-Filon test (reproduced by Kenny (1975, p.896)) must 

be used rather than a Fisher's z-transformation (McNemad, 1969) because the cross-lagged 

correlations are interdependent. The cross-lagged correlations must be corrected when the 

synchronous correlations are corrected (see Kenny (1975) for an explanation of the corrections).  

 The cross-lagged analysis relating to WMC and self-reported TUTs can be seen in Figure 

1 and the analysis relating to WMC and percentage of TUT probes can be seen in Figure 2. 

Perfect stationarity can be assumed for the relationship between WMC and self-reported TUTs 

so no correction to the synchronous or cross-lagged correlations needs to be made. An 

examination of the cross-lagged correlations indicates evidence of a causal direction from WMC 

to self-reported TUTs (r WMCT1-TUTsT2=-.40, r TUTsT1-WMCT2=-.18, Pearson-Filon z = 
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2.464, p < .05). An examination of the cross-lagged correlations between WMC and percentage 

of TUT probes requires a correlation of the synchronous and cross-lagged correlations due to the 

lack of perfect stationarity in the synchronous correlations. The uncorrected cross-lagged 

correlations between WMC and percentage of TUTs do not appear to show any causal direction 

(r WMCT1-PercentTUTsT2=-.18, r PercentTUTsT1-WMCT2=-.14, Pearson-Filon z = .469, p < 

.05). However, after correction, the cross-lagged correlations show the same causal direction that 

appeared between WMC and self-reported TUTs (r WMCT1-percentageTUTsT2=-.275, r 

percentageTUTsT1-WMCT2=-.09, Pearson-Filon z = 2.24, p < .05). Thus, the cross-lagged 

analysis suggests that the rate of mind wandering at Time 2 is due to WMC rather than WMC at 

Time 2 being caused by mind wandering. This lends support to McVay and Kane's (2010) view 

of mind wandering and WMC.  
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CHAPTER 4 

DISCUSSION 

The current study was designed to examine the relationship between stress and WMC and 

determine if mind wandering was the mechanism responsible for the impairments seen in WMC 

that result from stress. The results from the current study bring into question the relationship 

between WMC and stress, since no evidence was found for a relationship between these two 

constructs. The lack of a relationship between any of the measures of stress and the WMC tasks 

is surprising given the evidence of this relationship in the literature (Klein & Boals, 2001a; 

Sliwinsky et al., 2006) and the varieties of stress that were measured in the current study (e.g. 

life event stress over a 24 hour period, life event stress over a 6-month period, and perceived 

stress).  

The current study is, however, not the first to fail to show a relationship between 

measures of psychological stress and WMC. Lewis, Nikolova, Chang, and Weekes (2008) did 

not find a significant relationship between ratings of perceived stress, state anxiety, or trait 

anxiety and WMC. Additionally, Lewis and colleagues found no relationship between WMC and 

cortisol, despite prior work showing a clear negative relationship between WMC and cortisol 

(Oei, Everaerd, Elzingam Van Well, & Bermond, 2006). In contrast, they found an increase in 

WMC task performance during periods of increased academic stress in when compared to 

periods without such stress. Lewis and colleagues (2008) have suggested that there is not a direct 

relationship between stress and WMC but rather alternative mechanisms, such as arousal, 

motivation, or attention that are potentially responsible for the relationship between stress and 

WMC.  
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Impact of the Writing Manipulation 

The expressive writing manipulation in the current study was designed to induce intrusive 

thoughts and allow for an examination of the impact of the intrusive thoughts, or mind 

wandering in general, on WMC. The manipulation did not result in an increase in intrusive 

thoughts in either the positive or negative writing and no differences were found between the 

writing conditions on the amount of mind wandering in the second session. Additionally, no 

consistent differences between the three conditions were seen in WMC task performance. In 

contrast to prior work conducted in our lab that has shown impairments in WMC task 

performance following a 2-minute expressive writing about a past personal negative event for 

HWMCs, it appears that writing about a possible future event, positive or negative, does not 

result in the same pattern of impairment. While the failure of the writing manipulation to 

increase mind wandering prohibits the examination of experimentally increased mind wandering, 

it does increase our understanding of the impact of writing about possible future events on mind 

wandering and WMC.  

Ramirez and Beilock's (2011) suggested that writing for 10 minutes, about a future 

stressful experience, allowed high anxiety individuals to reduce worry related thoughts and thus 

increased academic test performance. However, writing about a possible future event, in the 

current study, did not result in any changes in mind wandering or WMC task performance. The 

shorter writing time period in the current study may not be long enough to allow for a reduction 

in anxiety related thoughts. Additionally, since participants in the current study were writing 

about a possible future event rather than a past event the writing may not have required 

participants to truly think about the event and thus did not result in an increase in intrusive 

thoughts. Writing about past events may result in a recall of past intrusive thoughts, but in order 
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for writing about future events to result in intrusive thoughts, individuals may have to feel that 

the event is likely to happen to them in the very near future. Many of the positive future events 

that participants nominated were not likely to occur in the very near future but rather may have 

been goals they were working toward in the future. The negative future events that participants 

nominated were more varied and the amount of experience that the participant would have had 

with these possible events would be more varied. If a participant had less experience with an 

event, such as the death of a loved one, then the amount of intrusive thoughts induced by writing 

about an imagined scenario would likely be lower than if they had more experience with a 

similar event, such as a relationship breakup.   

 

Mind Wandering and Working Memory 

A significant negative relationship between mind wandering and WMC was found at both 

Time 1 and Time 2 with all measures of mind wandering and WMC. This finding provides more 

support for prior work that has shown that there is a relationship between WMC and mind 

wandering (McVay & Kane, 2010; Smallwood & Schooler, 2006). However, determining the 

causal direction of the mind wandering and WMC relationship is more difficult. The lack of an 

increase in mind wandering as a result of the writing manipulation limits the ability to determine 

direction of the causal relationship between WMC and mind wandering.  

The cross-lagged design of the study does allow for an inference of causality. The cross-

lagged correlations seen in Figures 1 and 2 suggest that WMC a Time 1 is a stronger predictor of 

mind wandering at Time 2 than mind wandering at Time 1 is of WMC at Time 2. Thus, it can be 

inferred that a causal direction from WMC to mind wandering exists. If mind wandering and 

WMC were competing for the same pool of resources (Smallwood & Schooler's view) then a 
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relationship between WMC at Time 1 and mind wandering at Time 2 would not be found. 

Smallwood and Schooler's (2006) view would suggest that a relationship between mind 

wandering and WMC would occur when mind wandering increases and begins to consume 

resources, thus limiting the resources available for WMC. However, the clear negative 

correlation between WMC and mind wandering measures at Time 1 and Time 2, as well as the 

negative cross-lagged correlation between WMC at Time 1 and mind wandering at Time 2 

suggest that a relationship exists between these two constructs at all times. This negative 

relationship is in line with the control attention view of working memory and mind wandering 

proposed McVay and Kane (2009, 2010) that mind wandering reflects the failure of attentional 

control. Thus failures of attentional control, lower WMC, would be likely to predict mind 

wandering in the future. 

 

Individual Differences in Working Memory 

It is possible that the impairments seen in WMC as a result of stress are not due to 

experiencing intrusive thoughts or TUTs in general, but rather attempts to inhibit the intrusive 

thoughts or TUTs. Thus, the lack of differences in TUTs between the control and writing 

conditions may not mean that the manipulation did not have some effect. If the writing 

manipulation resulted in increased attempts to inhibit intrusive thoughts then it would be 

expected that LWMCs would show decrease in WMC tasks scores but HWMCs would not since 

the HWMCs would be better able to inhibit these thoughts and focus on the primary task. Thus, 

an interaction between condition and WMC task score at Time 1 would be expected to serve as a 

significant predictor of WMC task score at Time 2. A series of hierarchal regressions revealed 

that the only consistent significant predictor of WMC task score at Time 2 was the WMC task 
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score at Time 1 (e.g. AOSPAN at Time 1 was a significant predictor for AOSPAN at Time 2) 

and the interaction term was not a significant predictor in all WMC analyses. The interaction 

between the AOSPAN at Time 1 and condition was a significant predictor in the regression 

analysis but this finding did not remain significant when the interaction was examined in an 

ANOVA. The lack of stability in this finding and consistency with this finding on the RSPAN 

and WMC composite creates doubt that this finding in not spurious. The lack of a consistent 

finding regarding the interaction between Time 1 WMC and condition serving as a significant 

predictor suggests that individual differences in WMC did not result in differences in how the 

manipulation impacted Time 2 WMC.  

The negative intensity item from the AMQ was a significant predictor for the AOSPAN 

at Time 2 but not for any of the other WMC measures. The lack of the negative intensity item 

serving as a predictor for either the RSPAN or the WMC composite variable suggests that while 

it was a significant predictor for the AOSPAN the impact of the negative intensity score may be 

more related to something specific to the task, such as math performance, rather than WMC.  

Individual differences in the availability of attentional resources may impact the 

relationship seen between mind wandering and WMC. According to the model of mind 

wandering proposed by Smallwood and Schooler (2006) both mind wandering and WMC 

consume attentional resources. Individual differences in the amount of resources would then 

impact the ability for individuals to engage in mind wandering and activities needing WMC 

simultaneously. If an individual has a larger pool of resources then they may be able to engage in 

both activities simultaneously without any impairment. However, an individual with a smaller 

pool of resources would show impairments in WMC performance when mind wandering and 

WMC were needed simultaneously. Additionally, if a task does not require as much WMC 
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engagement then mind wander may occur simultaneously with out any impairment in task 

performance. However, the cross-lagged analyses suggest that a relationship exists between 

WMC and mind wandering at Time 1 and Time 2 and a casual relationship between WMC and 

mind wandering can be inferred from this analysis, such that level of WMC at Time 1 predicts 

the likelihood of experiencing mind wandering at Time 2. These results are contradictory to 

Smallwood and Schooler's (2006) view of mind wandering and support McVay and Kane's 

(2010) view of mind wandering.  

 

Emotional Valence 

The impact of the emotional valence of the mind wandering on WMC was examined in 

light of two competing hypotheses. No differences were seen between the conditions on the 

likelihood of experiencing positive or negative TUTs, suggesting that the manipulation was not 

successful at creating different amounts of positive or negative TUTs. Examining the 

relationships between the WMC measures and the total number of responses for each thought 

probe response option shows a clearer picture of the impact of emotional valence of TUTs on 

WMC. Not surprisingly, the number of on-task thoughts was positively related to WMC task 

performance. Interestingly, not all TUTs were negatively related to WMC. Writing prompt 

related TUTs, neutral TUTs at Time 2 were not related to WMC. Positive TUTs were only 

negatively related to WMC on the AOSPAN task at Time2. The lack of a consistent relationship 

between positive TUTs and all WMC measures at Time 1 and Time 2 suggests that further 

research is needed to examine this relationship.  

Task evaluative TUTs were actually positively related to WMC performance at Time 2, 

suggesting that a performance monitoring process may improve task performance the second 
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time an individual completes the task. Negative TUTs and neutral TUTs at Time 1 showed the 

expected negative relationship to WMC. These findings are in line with Klein and Boals's 

(2001b) work that suggests that positive events either do not result in intrusive thoughts or the 

intrusive thoughts do not result in decrements in WMC. The current results suggest that not all 

TUTs result in impairments in WMC. Emotionally negative TUTs and neutral TUTs may be the 

most detrimental for current task performance.  

 

Overall Relationships between WMC, Stress, and Mind Wandering 

 The writing manipulation failed to induce intrusive thoughts about the writing topics or 

increase mind wandering in general and did not result in changes in WMC. Individual 

differences in WMC did not alter the impact of the manipulation either. Thus, it is reasonable to 

collapse the conditions and examine the relationship between stress, mind wandering, and WMC 

across all participants. As discussed previously, no relationship was found between any of the 

stress measures and any of the WMC measures. Additionally, significant negative relationships 

were seen between the mind wandering measures and WMC measures at Time 1 and Time 2. 

Lewis and colleagues (2008) have suggested that attention is one possible mechanism 

responsible for the relationship between stress and WMC. Therefore, it is possible that the lack 

of a direct relationship between stress and WMC is because the path from stress to WMC is 

indirect rather than direct. To examine this we tested the relationship between stress and mind 

wandering. These results were not clear since only one of the measures of stress was related to 

mind wandering. Thus, it is possible that there is an indirect relationship between stress and 

WMC but the lack of a consistent relationship between all measures of stress and mind 
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wandering requires further research before we can be confident that mind wandering is a critical 

component in the stress-WMC relationship. 

 

Limitations 

 Several limitations exist in the current study. The first limitation in the current study is 

the lack of a measure of general anxiety. Prior work has shown that trait anxiety has a negative 

impact on the central executive component of WMC (Eysenck, Payne, & Derakshan, 2005). A 

measurement of trait and state anxiety would have allowed for an examination of the impact of 

trait and state anxiety on WMC and mind wandering at a baseline and the ability to control for 

the impact of anxiety on the relationship between WMC and life event stress. Future work should 

examine the role of anxiety in mind wandering. Additionally, a measure of the amount of effort 

that individuals exert on the task would be beneficial. If differences exist in the amount of effort 

that individuals exert on the task then these differences could mask any actual differences in 

WMC task performance.  

 A second limitation of the current study is the use of only two measures of WMC. While 

the use of two measures of WMC did allow for a calculation of a composite WMC variable it 

would have been preferable to use three measures of WMC. The use of three measures of WMC 

would have allowed for the use of structural equation modeling that could have provided a better 

understanding of how well the data in the current study fit the proposed model. Despite this 

limitation the use of two measures of WMC in the current study improves on prior work 

examining stress and WMC that has only relied on single measures of stress and WMC.  
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Conclusion 

The results of the current study suggest that the relationship between stress and WMC is 

not as simple as some prior work might suggest (Klein & Boals, 2001a; Sliwinsky et al., 2006). 

The relationship between mind wandering and WMC that was found in the current study was 

consistent with prior work and provides support for the view that failures of WMC to control 

attention are responsible for mind wandering (McVay & Kane, 2010). Importantly, the current 

study provided evidence that negative but not positive TUTs were related to decreased WMC, 

suggesting that while intrusive thoughts about positive events may occur they do not appear to 

impair WMC. This finding is important given the evidence that the emotional valence for 

everyday intrusive thoughts is more often positive than negative (Berntsen, 1996). 

 Understanding the mechanism responsible for the impact of stress on WMC is important 

for determining when impairments may occur and possibly how to prevent any impairment. 

Current results provide mixed support for a relationship between stress and WMC but further 

investigation of this relationship is necessary. The relationship between WMC and higher order 

cognitive constructs, such as fluid intelligence (Conway, Kane, & Engle, 2003), reasoning, 

memory, and comprehension (Kane, Hambrick, & Conway, 2005), emphasizes the importance of 

understanding factors that result in decrements in WMC.  
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Table 1 

Predictions of Four Viewpoints of WMC and Mind Wandering  

Model What mind 
wandering is 

High vs. Low WMC predictions Emotional valence 
predictions 

McVay and 
Kane  

Failure of WMC 
to control 
attention 

HWMCs are less likely to mind 
wandering than LWMCs but 
when mind wandering occurs 

the impact on task performance 
is the same for both HWMCs 

and LWMCs 
 

Positive and negative 
emotional mind 

wandering produce 
and equal impact. 

Both reflect failure of 
WMC. 

Beilock and 
colleagues 

Mind wandering 
consumes 

resources used by 
WMC 

HWMCs will "choke" under 
high pressure but LWMCs will 
not. HWMCs will be impaired 
by manipulation but LWMCs 

will not. 

No prediction made 
regarding emotional 

valence of mind 
wandering. 

Smallwood 
and Schooler 

Mind wandering 
consumes 

resources used by 
WMC 

HWMCs have more resources 
available to mind wander and 

perform the task than LWMCs. 
If the resources needed for the 
task are higher then HWMCs 

will show performance 
decrements to the same degree 

as LWMCs. 
 

No prediction made 
regarding emotional 

valence of mind 
wandering. 

Klein and 
Boals 

Mind wandering 
consumes 

resources used by 
WMC 

HWMCs will be impaired to an 
equal degree b/c the thoughts 

consume resources. 

Positive emotional 
writing will not result 
in a large impairment 

in WMC but that 
negative writing will. 
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Table 2 

Nominated Topics for Writing Manipulation 

Nominated Topic n 

Positive Writing Condition 

Getting into school or graduating from college 16 

Getting a dream job 14 

Getting married or dating 8 

Athletic accomplishment 2 

Getting into a sorority 1 

Getting a scholarship 1 

Religious event 1 

Negative Writing Condition 

Fear of spiders, sharks, snakes, heights, needles, public 

speaking 

11 

Death of a loved one 10 

Being alone 5 

Fear of failure 5 

Relationship breakup, not finding love, or losing a friend 5 

Being murdered, assaulted, or raped 3 

Car accidents 2 

Being embarrassed 2 

Being cheated on 1 

Care for a child if parents die 1 
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Table 3 

Descriptive Statistics for all Measures 

 Mean Standard 
Deviation 

Range n 

AOSPAN Time 1 62.57 12.52 24 - 75 148 

RSPAN Time 1 58.87 13.48 22 - 75 149 

WMC Composite Time 1 -.01 .92 -2.87 - 1.09 147 

AOSPAN Time 2 63.73 12.52 26 - 75 128 

RSPAN Time 2 57.72 16.67 12 - 75 129 

WMC Composite Time 2 .01 .96 -2.88 - .97 128 

DISE Time 1 9.56 1.64 7 - 14 147 

DISE Time 2 9.46 1.81 7 - 14 128 

PSS 28.77 6.31 14 - 46 128 

LES 11.64 9.52 0 - 62 128 

IES 16.32 11.41 0 - 45 128 

CFQ 81.37 16.44 30 - 125 89 

NFC 58.70 12.65 26 - 88 128 

WBSI 51.35 10.16 23 - 75 147 

Percent TUT Probes Time 1 56.78 29.86 0 - 100 147 

Percent TUT Probes Time 2 67.03 29.12 0 - 100 128 

Percent self-reported TUTs Time 1 27.80 25.22 0 - 100 147 

Percent self-reported TUTs Time 2 31.12 24.40 0 - 100 128 
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Table 4 

Correlations between WMC and Percent of TUT Probes 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. AOSPAN T1 -- .70****  .92****  .72 ****  .66****  .72 ****  -.32****  -.27***  -.31****  -.16  -.16  -.17  

2. RSPAN T1  -- .92****  .64****  .71****  .70****  -.29***  -.32****  -.33****  -.16  -.19*  -.17  

3. WMC T1   -- .74****  .75****  .77****  -.32****  -.32****  -.35****  -.17  -.18*  -.18*  

4. AOSPAN T2    -- .86****  .96****  -.13  -.16  -.15  -.15  -.25**  -.21*  

5. RSPAN T2     -- .96****  -.06  -.16  -.12  -.08  -.24**  -.16  

6. WMC T2      -- -.10  -.17  -.14  -.12  -.25***  -.19**  

7. AOSPAN TUT  Probe % T1       -- .70****  .92****  .67****  .54****  .65****  

8. RSPAN TUT Probe % T1        -- .92****  .63****  .62****  .67****  

9. Total TUT Probe % T1         -- .69****  .62****  .70****  

10. AOSPAN TUT Probe % T2          -- .79****  .95****  

11. RSPAN TUT  Probe % T2           -- .94****  

12. Total TUT  Probe % T2            -- 

*= p < .05, **= p < .01, *** = p < .001, **** = p < .0001 
All Time 1 correlations n = 147, for correlations involving Time 2 data n's range from 126-128 
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Table 5  

Correlations between WMC and Self-reported Percentage of TUTs  

 1 2 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. AOSPAN T1 -- .70****  .92****  .72 ****  .66****  .72 ****  -.39****  -.33****  -.38****  -.38****  -.31***  -.37****  

2. RSPAN T1  -- .92****  .645****  .71****  .70****  -.30***  -.43****  -.38**** -.34****  -.39**** -.38****  

3. WMC T1   -- .74****  .75****  .77****  -.37****  -.41****  -.41****  -.39****  -.38****  -.40****  

4. AOSPAN T2    -- .86****  .96****  -.15  -.18*  -.17  -.38****  -.45****  -.44****  

5. RSPAN T2     -- .96****  -.12  -.21*  -.17  -.27***  -.49****  -.40****  

6. WMC T2      -- -.15  -.20*  -.18*  -.34****  -.49****  -.43****  

7. AOSPAN TUT% T1       -- .82****  .95****  .48****  .37****  .45****  

8. RSPAN TUT% T1        -- .95****  .49****  .51****  .53****  

9. Total TUT% T1         -- .51****  .46****  .51****  

10.  AOSPAN TUT % T2          -- .80****  .95****  

11. RSPAN  TUT % T2           -- .95****  

12. Total  TUT % T2            -- 

*= p < .05, **= p < .01, *** = p < .001, **** = p < .0001 
All Time 1 correlations n = 147, for correlations involving Time 2 data n's range from 126-128 
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Table 6 

Correlations between Sum of Mind Wandering Probe Response Options and WMC Measures 

 On-Task  Evaluative Neutral Positive Negative Writing 
Prompt 
Related 

Time 1 (n = 147) 

AOSPAN .31***  .12  -.36****  -.10  -.37****  - 

RSPAN .33****  .13 -.30***  -.05  -.50****  - 

WMC .35****  .14  -.36****  -.08  -.47****  - 

Time 2 (n = 128) 

AOSPAN .21*  .21*  -.08  -.20*  -.32***  -.03  

RSPAN .16  .21*  -.06  -.06  -.34****  -.08  

WMC .19*  .22*  -.07  -.14  -.35****  -.06  

*= p < .05, **= p < .01, *** = p < .001, **** = p < .0001
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Table 7  

Hierarchical Regression Predictors of WMC at Time 2 

Predicting B SE β t Model R2 Model 
adjusted R2 

AOSPAN T2       
Step 1: Condition (Negative) .61 1.89 -.02 .32 .52 .51 
 Condition (Positive) -1.49 1.95 -.06 -.76   
 AOSPAN T1 .73 .06 .71 11.4****   
Step 2:  Condition (Negative) 24.68 10.73 .95 2.30** .55 .53 
 Condition (Positive) 5.12 9.74 .19 .53   
 AOSPAN T1 .88 .12 .86 7.49****   
 Interaction Condition 

(Negative)*AOSPAN T1 
-.37 .16 -.95 -2.27**   

 Interaction Condition 
(Positive)*AOSPAN T1 

-.10 .15 -.24 -.66   

Step 3: Condition (Negative) 24.00 10.76 .92 2.23* .57 .54 
 Condition (Positive) 11.34 10.03 .43 1.13   
 AOSPAN T1 .91 .12 .89 7.82****   
 Interaction Condition 

(Negative)*AOSPAN T1 
-.40 .16 -1.03 -2.48*   

 Interaction Condition 
(Positive)*AOSPAN T1 

-.13 .15 -.31 -.88   

 AMQ1- Positive Emotional Intensity .16 .88 .02 .18   
 AMQ2- Negative Emotional Intensity 1.74 .78 .32 2.24*   
 AMQ3- Overall Emotional Intensity -.87 .58 -.12 -1.50   
RSPAN T2       
Step 1: Condition (Negative) .94 2.58 .03 .37 .50 .49 
 Condition (Positive) -.59 2.64 -.02 -.22   
 RSPAN T1 .90 .08 .70 11.08****   
Step 2:  Condition (Negative) 13.22 12.83 .38 1.03 .51 .49 
 Condition (Positive) -.64 11.51 -.02 -.06   
 RSPAN T1 .95 .14 .75 6.78****   
 Interaction Condition 

(Negative)*RSPAN T1 
-.20 .21 -.36 -.97   

 Interaction Condition 
(Positive)*RSPAN T1 

.01 .19 .00 0.02   

Step 3: Condition (Negative) 12.62 13.38 -.36 .94 .51 .48 
 Condition (Positive) .51 12.65 .01 .04   
 RSPAN T1 .96 .14 .75 6.66****   
 Interaction Condition 

(Negative)*RSPAN T1 
-.21 .21 -.37 -.96   

 Interaction Condition 
(Positive)*RSPAN T1 

-.01 .20 -.01 -.03   

 AMQ1- Positive Emotional Intensity -.09 1.26 -.01 -.07   
(table continues) 
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Table 7 (continued). 

Predicting B SE β t Model R2 Model 
adjusted R2 

AOSPAN T2       
 AMQ2- Negative Emotional Intensity .25 1.11 .03 .22   
 AMQ3- Overall Emotional Intensity -.09 .83 -.01 -.11   
WMC T2       
Step 1: Condition (Negative) -.06 .14 -.03 -.46 .59 .58 
 Condition (Positive) .04 .14 .02 .32   
 WMC T1 .82 .06 .76 13.02****   
Step 2:  Condition (Negative) .07 .14 .04 .54 .60 .58 
 Condition (Positive) -.05 .14 -.02 -.37   
 WMC T1 .89 .11 .83 8.19****   
 Interaction Condition 

(Negative)*WMC T1 
-.24 .16 -.12 -1.49   

 Interaction Condition 
(Positive)*WMC T1 

-.02 .15 .01 -.11   

Step 3: Condition (Negative) -.04 .22 -.02 -.18 .61 .58 
 Condition (Positive) .12 .20 .06 .60   
 WMC T1 .91 .11 .84 8.24****   
 Interaction Condition 

(Negative)*WMC T1 
-.25 .16 -.12 -1.52   

 Interaction Condition 
(Positive)*WMC T1 

-.04 .15 -.12 -.24   

 AMQ1- Positive Emotional Intensity .01 .06 .03 .23   
 AMQ2- Negative Emotional Intensity .08 .06 .20 1.43   
 AMQ3- Overall Emotional Intensity -.04 .04 -.07 -.84   

*=p < .05, **= p < .01, ***= p < .001, ****= p < .0001
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Table 8 

Hierarchical Regression Predictors of Mind Wandering at Time 2 

Predicting B SE β t Model R2 Model 
adjusted 
R2 

Self-Reported TUT Percentage at Time 2 
Step 1: Condition (Negative) -3.07 4.89 -.06 -.63 .16 .14 
 Condition (Positive) -.78 5.07 -.01 -.15   
 WMC T1 -10.78 2.27 -.40 -4.74****   
Step 2:  Condition (Negative) -3.32 4.97 -.07 -.76 .17 .13 
 Condition (Positive) -.94 5.12 -.02 -.18   
 WMC T1 -10.66 3.98 -.39 -2.68***   
 Interaction Condition (Negative)* WMC T1 1.54 5.92 .03 .26   
 Interaction Condition (Positive)* WMC T1 -1.37 5.39 -.03 -.25   
Step 3: Condition (Negative) -.66 8.14 -.13 -.82 .17 .12 
 Condition (Positive) 2.76 7.36 .05 .38   
 WMC T1 -10.35 4.03 -.38 -2.57*   
 Interaction Condition (Negative)* WMC T1 .84 6.02 .01 .14   
 Interaction Condition (Positive)* WMC T1 -2.65 5.54 -.06 -.48   
 AMQ1- Positive Emotional Intensity -2.16 2.39 -.20 -.90   
 AMQ2- Negative Emotional Intensity -.75 2.11 -.07 -.35   
 AMQ3- Overall Emotional Intensity -.30 1.57 -.02 -.19   
Percentage of TUT Probes at Time 2 
Step 1: Condition (Negative) 2.07 6.17 .03 .34 .04 .02 
 Condition (Positive) 6.97 6.39 .11 1.09   
 WMC T1 -5.42 6.17 -.17 -1.89   
Step 2:  Condition (Negative) 2.14 6.28 .04 .34 .04 .01 
 Condition (Positive) 6.98 6.46 .11 1.08   
 WMC T1 -5.05 5.02 -.16 -1.01   
 Interaction Condition (Negative)* WMC T1 -.71 7.47 -.01 -.09   
 Interaction Condition (Positive)* WMC T1 -.46 6.81 -.01 -.07   
Step 3: Condition (Negative) -15.45 10.00 -.26 -1.55 .11 .05 
 Condition (Positive) 9.12 9.03 .15 1.01   
 WMC T1 -4.14 4.95 -.13 -.84   
 Interaction Condition (Negative)* WMC T1 -.55 7.38 -.01 -.07   
 Interaction Condition (Positive)* WMC T1 -2.02 7.38 -.04 -.30   
 AMQ1- Positive Emotional Intensity 1.82 2.94 .14 .62   
 AMQ2- Negative Emotional Intensity 6.18 2.59 .49 2.39*   
 AMQ3- Overall Emotional Intensity 1.49 1.92 .09 .77   

*= p < .05, **= p < .01, ***= p < .001, ****= p < .0001 
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Table 9  

Correlations between Measures of Working Memory and Stress 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. 

AOSPAN 

T1 

-- .70***  .92***  .72 ***  .66***  .72 ***  .02  .01  .05  -.06  -.01  .07  

2. 

RSPAN 

T1 

 -- .92***  .645***  .71***  .70***  -.05  .08  .05  -.05  -.17  -.10  

3. WMC 

T1 
  -- .74****  .75****  .77****  -.01  .05  .04  -.06  -.10  -.02  

4. 

AOSPAN 

T2 

   -- .86****  .96****  .10  .15  .07  -.04  -.01  .10  

5. 

RSPAN 

T2 

    -- .96****  .07  .09  .06  -.15  -.07  .05  

6. WMC 

T2 
     -- .08  .12  .06  -.10  -.05  .07  

7. DISE 

T1 
      -- .36****  .06  .37****  .27**  .18*  

8. DISE 

T2 
       -- .29***  .25**  .20*  .01  

9. PSS         -- .29***  .35****  .37****  

10. LES          -- .33****  .39****  

11. IES           -- .45****  

12. WBSI            -- 

*= p < .05, **= p < .01, ***= p < .001, ****= p < .0001 
All Time 1 correlations n's range from 146-147, for correlations involving Time 2 data n's range 
from 126-128 
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Table 10  

Correlations between Self-Reported Percentages of TUTs and Stress 

 1 2 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. DISE T1 -- .36****  .06  .37****  .27**  .18*  .10  .09  .10  .16  .08  .13  

2. DISE T2  -- .29***  .25**  .20*  .01  .04  -.01  .02  .04  .00  .02  

3. PSS   -- .29***  .35****  .37****  .06  -.00  .04  .02  -.04  -.01  

4. LES    -- .33****  .39****  .09  .10  .10  .05  .09  .08  

5. IES     -- .45****  .04  .07  .06  .19*  .16  .19*  

6. WBSI      -- .03  .07  .06  .13  .15  .15  

7. 
AOSPAN 
TUT% T1 

      -- .82***  .95***  .48***  .37***  .45***  

8. RSPAN 
TUT % T1        -- .95***  .49***  .51***  .53***  

9. Total 
TUT % T1         -- .51***  .46***  .51***  

10. 
AOSPAN 
TUT % T2 

         -- .80***  .95***  

11. 
RSPAN 
TUT % T2 

          -- .95***  

12. Total 
TUT % T2            -- 

*= p < .05, **= p < .01, ***= p < .001, ****= p < .0001 
All Time 1 correlations n's range from 145-147 for correlations involving Time 2 data n's range 
from 126-128 
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Table 11  

Correlations between Percentage of TUT Probes and Stress 

 1 2 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. DISE T1 -- .36****  .06  .37****  .27**  .18*  .26**  .21**  .25**  .24**  .25**  .27**  

2. DISE T2  -- .29***  .25**  .20*  .01  .08  .02  .06  .07  -.00  .04  

3. PSS   -- .29***  .35****  .37****  .04  -.04  .02  -.02  -.06  -.04  

4. LES    -- .34****  .38****  .03  .05  .04  .01  .09  .05  

5. IES     -- .45****  .08  .08  .10  .20*  .16  .19*  

6. WBSI      -- .10  .16*  .15  .10  .11  .12  

7. AOSPAN  
  TUT Probe  
  % T1 

      -- .70***  .92***  .67*** .54***  .65***  

8. RSPAN  
  TUT Probe  
  % T1 

       -- .92***  .63***  .62***  .67***  

9. Total  
  TUT Probe  
  % T1 

        -- .69***  .62***  .70***  

10.   
  AOSPAN  
  TUT Probe  
  % T2 

         -- .79***  .95***  

11. RSPAN  
  TUT Probe  
  % T2 

          -- .94***  

12. Total  
  TUT Probe  
  % T2 

           -- 

*= p < .05, **= p < .01, ***= p < .001, ****= p < .0001 
All Time 1 correlations n's range from 145-147 for correlations involving Time 2 data n's range 
from 126-128 
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Self-Reported TUTs Time 1      Self-Reported TUTs Time 2 
      .51 
 
 
 
           -.18    
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     -.41             -.43 
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WMC Time 1         WMC Time 2 

Figure 1. Cross-lagged analysis between WMC and self-reported TUTs. 
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WMC Time 1                WMC Time 2 
 
Figure 2. Cross-lagged analysis between WMC and percentage of TUT probes. Values in 
parentheses are correlations corrected for changes in reliability. 
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APPENDIX A 

THOUGHT PROBES
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Participants will be presented with the following prompt and response choices during a practice 

session and during the task the prompt and the italicized response choices will be 

presented but not the full description of the response choice. 

Please click on the button to indicate what you were just thinking about during the last set of 

items: 

 (a) Task related thought, Exclusively, that is, thoughts that are related to the letters that you had 

to recall 

(b) Task performance/evaluative thoughts, that is, thoughts that are related to your evaluation of 

your performance on the task 

(c) Task-unrelated, neutral content, that is, thoughts that are not related to the task and are 

neutral in emotion 

(d) Task-unrelated, positive content, that is, thoughts that are not related to the task and are 

positive in emotion 

(e) Task-unrelated, negative content, that is, thoughts that are not related to the task and are 

negative in emotion 

(f) Task-unrelated, about the event I wrote about, that is, thoughts that are not related to the task 

and are related to the event that you wrote about at the beginning of this session. 

Please indicate what percentage of thoughts that you had during the last set of items were off-

task (i.e. not related to the letters that you had to recall) on a scale form 0-100% 

______________ (0-100%) 
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APPENDIX B 
 

EXPERIMENTAL NEGATIVE CONSENT FORM
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University of North Texas Institutional Review Board 

Informed Consent Form  

Before agreeing to participate in this research study, it is important that you read and understand 
the following explanation of the purpose and benefits of the study and how it will be conducted.   

Title of Study: Understanding the effects of a two-minute disclosure. 

Principal Investigator:  Adriel Boals, University of North Texas, Department of Psychology.  

Purpose of the Study: 
You are being asked to participate in a research study in which we explore stress and memory.   
Study Procedures:  
During today’s session, we will ask you to complete a task designed to measure your cognitive 
ability.  We expect today’s session to last approximately 40 minutes.  During the second session, 
we will ask you to nominate your worst fear and then write about a possible future event in 
which this worst fear occurs. Then, we will ask you to complete a task designed to measure your 
cognitive abilities and some general questionnaires.  We expect this second session to last 
approximately 60 minutes. 
Foreseeable Risks:  
There are minimal foreseeable risks in this study.  Although writing about a possible future event 
related to the fear may cause you some distress, you get to select which fear you will write about.  
If you believe that writing about your thoughts about a particular fear will cause you significant 
distress, you can simply not select that fear.   
Benefits to the Subjects or Others: 
This study is designed to help us better understand stress and memory.   
Compensation for Participants: 
You will receive 4 credits as compensation for your participation.  If you do not complete the 
entire study, you will receive credits proportional to the time you did participate.   
Procedures for Maintaining Confidentiality of Research Records: 

Your participation in this study will be confidential. You will be assigned a study ID 
number and you will not be identified by name in any of the data recording or analysis 
kept in computers. Your name and corresponding ID number will kept in a file, which 
will be stored separately from your responses and kept in a locked file. Your name will 
also be on this consent form that will be kept in a separate place from the data.  The 
confidentiality of your individual information will be maintained in any publications or 
presentations regarding this study.  Consistent with Texas state laws, if you mention 
acts of child abuse, we are required to report such acts to the state authorities. 

Questions about the Study 
If you have any questions about the study, you may contact Dr. Adriel Boals_ at 
telephone number 940-369-8443.  
Review for the Protection of Participants: 
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This research study has been reviewed and approved by the UNT Institutional 
Review Board (IRB).  The UNT IRB can be contacted at (940) 565-3940 with any 
questions regarding the rights of research subjects.  
 
Research Participants’ Rights: 
Your signature below indicates that you have read or have had read to you all of 
the above and that you confirm all of the following:  

• Dr. Adriel Boals or a research assistant has explained the study to you and 
answered all of your questions.  You have been told the possible benefits and the 
potential risks and/or discomforts of the study.  
• You understand that you do not have to take part in this study, and your 
refusal to participate or your decision to withdraw will involve no penalty or loss 
of rights or benefits.  The study personnel may choose to stop your participation 
at any time.  
• You understand why the study is being conducted and how it will be performed.   
• You understand your rights as a research participant and you voluntarily 
consent to participate in this study.  
• You have been told you will receive a copy of this form.  

________________________________                                                             
Printed Name of Participant 

________________________________                                ____________         
Signature of Participant                                                              Date 

For the Principal Investigator or Designee: 
I certify that I have reviewed the contents of this form with the subject signing 
above.  I have explained the possible benefits and the potential risks and/or 
discomforts of the study.  It is my opinion that the participant understood the 
explanation.   

______________________________________                    ____________                 
Signature of Principal Investigator or Designee                            Date 
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APPENDIX C 
 

EXPERIMENTAL POSITIVE CONSENT FORM
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University of North Texas Institutional Review Board 

Informed Consent Form  

Before agreeing to participate in this research study, it is important that you read and understand 
the following explanation of the purpose and benefits of the study and how it will be conducted.   

Title of Study: Understanding the effects of a two-minute disclosure. 

Principal Investigator:  Adriel Boals, University of North Texas, Department of Psychology.  

Purpose of the Study: 
You are being asked to participate in a research study in which we explore stress and memory.   
Study Procedures:  
During today’s session, we will ask you to complete a task designed to measure your cognitive 
ability.  We expect today’s session to last approximately 40 minutes.  During the second session, 
we will ask you to select a possible very positive future event and write about this event.  Then, 
we will ask you to complete a task designed to measure your cognitive abilities and some general 
questionnaires.  We expect this second session to last approximately 60 minutes. 
Foreseeable Risks:  
There are minimal foreseeable risks in this study. 
Benefits to the Subjects or Others: 
This study is designed to help us better understand stress and memory.   
Compensation for Participants: 
You will receive 4 credits as compensation for your participation.  If you do not complete the 
entire study, you will receive credits proportional to the time you did participate.   
Procedures for Maintaining Confidentiality of Research Records: 

Your participation in this study will be confidential. You will be assigned a study ID 
number and you will not be identified by name in any of the data recording or analysis 
kept in computers. Your name and corresponding ID number will kept in a file, which 
will be stored separately from your responses and kept in a locked file. Your name will 
also be on this consent form that will be kept in a separate place from the data.  The 
confidentiality of your individual information will be maintained in any publications or 
presentations regarding this study.  Consistent with Texas state laws, if you mention 
acts of child abuse, we are required to report such acts to the state authorities. 

Questions about the Study 
If you have any questions about the study, you may contact Dr. Adriel Boals_ at 
telephone number 940-369-8443.  
Review for the Protection of Participants: 
This research study has been reviewed and approved by the UNT Institutional 
Review Board (IRB).  The UNT IRB can be contacted at (940) 565-3940 with any 
questions regarding the rights of research subjects.  
 
Research Participants’ Rights: 
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Your signature below indicates that you have read or have had read to you all of 
the above and that you confirm all of the following:  

• Dr. Adriel Boals or a research assistant has explained the study to you and 
answered all of your questions.  You have been told the possible benefits and the 
potential risks and/or discomforts of the study.  
• You understand that you do not have to take part in this study, and your 
refusal to participate or your decision to withdraw will involve no penalty or loss 
of rights or benefits.  The study personnel may choose to stop your participation 
at any time.  
• You understand why the study is being conducted and how it will be performed.   
• You understand your rights as a research participant and you voluntarily 
consent to participate in this study.  
• You have been told you will receive a copy of this form.  

________________________________                                                             
Printed Name of Participant 

________________________________                                ____________         
Signature of Participant                                                              Date 

For the Principal Investigator or Designee: 
I certify that I have reviewed the contents of this form with the subject signing 
above.  I have explained the possible benefits and the potential risks and/or 
discomforts of the study.  It is my opinion that the participant understood the 
explanation.   

 

______________________________________                    ____________                 
Signature of Principal Investigator or Designee                            Date 
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APPENDIX D 

CONTROL CONSENT FORM
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University of North Texas Institutional Review Board 

Informed Consent Form  

Before agreeing to participate in this research study, it is important that you read and understand 
the following explanation of the purpose and benefits of the study and how it will be conducted.   

Title of Study: Understanding the effects of a two-minute disclosure. 

Principal Investigator:  Adriel Boals, University of North Texas, Department of Psychology.  

Purpose of the Study: 
You are being asked to participate in a research study in which we explore stress and memory.   
Study Procedures:  
During today’s session, we will ask you to complete a task designed to measure your cognitive 
ability.  We expect today’s session to last approximately 40 minutes.  During the second session, 
we will ask you to complete a neutral writing task and then complete a task designed to measure 
your cognitive abilities and some general questionnaires.  We expect this second session to last 
approximately 60 minutes. 
Foreseeable Risks:  
There are minimal foreseeable risks in this study.   
Benefits to the Subjects or Others: 
This study is designed to help us better understand stress and memory.   
Compensation for Participants: 
You will receive 4 credits as compensation for your participation.  If you do not complete the 
entire study, you will receive credits proportional to the time you did participate.   
Procedures for Maintaining Confidentiality of Research Records: 

Your participation in this study will be confidential. You will be assigned a study ID 
number and you will not be identified by name in any of the data recording or analysis 
kept in computers. Your name and corresponding ID number will kept in a file, which 
will be stored separately from your responses and kept in a locked file. Your name will 
also be on this consent form that will be kept in a separate place from the data.  The 
confidentiality of your individual information will be maintained in any publications or 
presentations regarding this study.  Consistent with Texas state laws, if you mention 
acts of child abuse, we are required to report such acts to the state authorities. 

 
 
Questions about the Study 
If you have any questions about the study, you may contact Dr. Adriel Boals_ at 
telephone number 940-369-8443.  
Review for the Protection of Participants: 
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This research study has been reviewed and approved by the UNT Institutional 
Review Board (IRB).  The UNT IRB can be contacted at (940) 565-3940 with any 
questions regarding the rights of research subjects.  
 
Research Participants’ Rights: 
Your signature below indicates that you have read or have had read to you all of 
the above and that you confirm all of the following:  

• Dr. Adriel Boals or a research assistant has explained the study to you and 
answered all of your questions.  You have been told the possible benefits and the 
potential risks and/or discomforts of the study.  
• You understand that you do not have to take part in this study, and your 
refusal to participate or your decision to withdraw will involve no penalty or loss 
of rights or benefits.  The study personnel may choose to stop your participation 
at any time.  
• You understand why the study is being conducted and how it will be performed.   
• You understand your rights as a research participant and you voluntarily 
consent to participate in this study.  
• You have been told you will receive a copy of this form.  

________________________________                                                             
Printed Name of Participant 

________________________________                                ____________         
Signature of Participant                                                              Date 

For the Principal Investigator or Designee: 
I certify that I have reviewed the contents of this form with the subject signing 
above.  I have explained the possible benefits and the potential risks and/or 
discomforts of the study.  It is my opinion that the participant understood the 
explanation.   

______________________________________                    ____________                 
Signature of Principal Investigator or Designee                            Date 

 



     
  
   

65 

 

APPENDIX E 
 

DEMOGRAPHIC QUESTIONNAIRE
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1. Gender:   
______ Male       
 
______ Female 
  

2. Ethnicity: 
 
       ______ American Indian or Native Alaskan 
 
   ______ Asian or Pacific Islander 
 
   ______ African-American 
 
   ______ Hispanic 
 
   ______ White, Caucasian 
    
   ______ Other 
 
3. Age   _____ 
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APPENDIX F 

DEBRIEFING FORM
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Thank you for participating in our study on emotional disclosure and working memory capacity. 
In this study we were interested in examining the impact of intrusive thoughts regarding a 
personal negative life event on working memory capacity. All participants completed the 
working memory task during the first session. During the second session, a third of the 
participants were asked to nominate their worst fear and write about a possible future event 
where they encounter their worst fear, for two minutes. A third of the participants were asked to 
nominate a possible future event with a very positive outcome and then write about the event for 
two minutes. The other third of the participants were simply asked to write about what they had 
done the previous day for two minutes. Following the writing all participants completed the 
working memory task for a second time.  Past research has shown that stress can impair working 
memory capacity. The current study is designed to investigate the hypothesis that intrusive 
thoughts, caused by the writing about the negative or positive future event, may be one of the 
causes for the impairment in working memory.  
 
Engaging in expressive writing, like the writing complete by the experimental group, has been 
shown to result in a variety of beneficial outcomes. If you wish to discuss the negative event that 
you nominated with someone please contact UNT counseling and testing center at : (940) 565-
2741 
 
If you have any questions regarding the study please feel free to contact Dr. Adriel Boals at 

Adriel@unt.edu 
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