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Abstract 

Planning for the future is a necessary activity which spans across all aspects of an individual’s 

life. Concurrent cognitive load has been shown to hinder future planning, whereas concrete 

construal of events has been shown to increase planning efficacy. Interestingly, a limited 

literature speaks towards cognitive load inducing concrete construal. However, the two 

constructs predict differing outcomes on future planning therefore the interaction of cognitive 

load inducing a concrete construal is particularly interesting. The research study tested whether 

differing levels of concurrent cognitive load increase or decrease planning efficacy. The 

intention of the research was to elucidate whether cognitive load or construal is a greater 

predictor of planning as this will fill a gap in the literature. 693 participants were sampled and 

revealed significant main effects of cognitive load and task type on planning steps generated and 

enthusiasm. The predicted interactions between cognitive load and task type were not observed. 

Conclusions from the results are that cognitive load negatively impacts planning behavior and 

the results of this study did not confirm the induction of concrete construal under cognitive load. 

 Keywords: cognitive load, construal level, working memory, future planning, executive 

function 
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Concurrent load and construal on planning 

 Cognitive load, often conceptualized as the utilization of executive resources, has been 

studied and implicated in its impacts on cognitive functioning. Most of this research has found 

detrimental or otherwise hindering effects of cognitive load on cognitive function. One area 

where the cognitive load literature is lacking is in understanding how these cognitive load effects 

present themselves or interact with behavior and cognition in a naturalistic (outside of the lab) 

setting. My conducted research focuses on furthering our understanding of how cognitive load 

impacts ubiquitous real-world activities - that every person engages in - but it also seeks to 

determine situations where cognitive load can lead to beneficial outcomes for individuals. I 

looked at future planning, as this is something that we all do both professionally and otherwise. 

For example, people may need to plan for a complex work project such as coordinating a new 

payroll system rollout across the company or a vacation in an exotic location. Both examples of 

future planning, from implementing a new payroll system to planning for a vacation require a 

multitude of future steps to be generated and executed. Furthermore, future planning can be a 

cognitively taxing process that requires the utilization of the same cognitive resources that make 

up cognitive load as a construct. Whereas the literature supports a general hinderance of 

cognitive ability as a function of cognitive load, I argue for and conducted a study that suggests 

that these hinderances of cognitive functioning can be adaptive and helpful in certain contexts.  

 The present research study investigated how cognitive load maps onto the effects 

predicted by construal level theory. Construal level has been shown to have impacts on cognitive 

functioning, including, but not limited to, future planning. To what extent does cognitive load 

mirror the effects of construal level, and to what extent do the two constructs differ? These 

research questions have not been thoroughly explored, and investigating them will further the 
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understanding of how human cognitive functioning operates. The present study manipulated 

cognitive load via working memory, an often utilized and heavily implicated executive function 

in a wide variety of situations (Brunye et al., 2018; Klaus et al., 2017; Miyake et al., 2000). The 

impacts of cognitive load on planning will elucidate the relationship between construal level 

theory and cognitive load. If the observed results mirror those expected by construal level theory 

then this will suggest that the two constructs either heavily overlap or that perhaps cognitive load 

induces distal or proximal construal. While cognitive load has been shown to induce concrete 

construal, the specific predictions regarding planning differ slightly between the two constructs 

(Block et al., 2010; Ferrari, 2001; Hadar et al., 2019; Huijser et al., 2020; Koerner & Volk, 

2014).  

 The primary focus of this study is to determine how concurrent working memory load 

impacts one’s future planning capabilities. Cognitive load literature suggests that increasing 

amounts of concurrent cognitive load decrease judgements of prospective duration (perceived 

shorter amount of time to complete the task) and decrease the amount of preparation that one can 

perform, resulting in overall poorer planning or task performance (Block et al, 2010). Construal 

level theory also predicts future planning such that proximal construal induces concrete 

cognition, which leads to greater specificity (steps planned and generated) but also greater self-

control failure on the task (Schmeichel et al., 2010). Distal construal induces abstract cognition 

that leads to lower specificity but greater self-control success on the task. The area where these 

two theories overlap, and the primary focus on this research proposal, is that further research has 

shown that moderate cognitive load appears to induce concrete construal that may increase 

effectiveness on a planning task (Hadar et al., 2019; Huijser et al., 2020; Kliegel et al., 2000; 

Strickland et al., 2019). The research findings therefore conflict: cognitive load literature 
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suggests that, under cognitive load, fewer steps should be generated, but under cognitive load 

construal level theory suggests that more steps should generated. These overlapping but 

contradictory findings speak to the complex nature of cognitive load and its profound impacts on 

all manner of cognitive functioning.  

 Before methodology can be discussed, I believe it is important to discuss a sufficient 

background of the literature, which will serve as a framework for understanding cognitive load 

as a construct, the ways in that it can be measured or manipulated, and broadly the impacts that 

have been observed on a variety of behavioral and cognitive outcomes. Furthermore, a brief 

overview of the previous findings of cognitive load on planning will provide a knowledge base 

for understanding the present research. Lastly, understanding the effects of both construal level 

and perception of time are imperative towards setting the framework for the present study. 

Overview of Key Literature 

Cognitive Load 

 Cognitive load broadly describes the exertion of cognitive functioning such that ability to 

perform other tasks that require the same resource base are hindered. Most activities that we 

perform such as holding a conversation, driving a car, or completing simple arithmetic problems 

draw upon the cognitive resources that are implicated in cognitive load. Similar to a physical 

muscle group, like your bicep, utilizing the executive function muscle via cognitive load uses up 

some or all its potential output. . However, how cognitive load is operationalized, measured, and 

broken down is complex.  

 One of the earliest and most seminal theories that aimed to describe our cognitive 

capacity is Baddeley’s working memory model (Baddeley, 1983). Baddeley’s model posits that 

we have a limited resource base with that to perform cognitive tasks such as: arithmetic, 
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manipulating objects spatially, and maintaining information in the forefront of our mind 

(Baddeley, 1983). Working memory theory builds upon previous memory research. A distinction 

between short term and long-term memory does not properly encapsulate all the functions that 

our short-term storage fulfills, namely findings that show that we actively manipulate 

information in the short term. Working memory accounts for more of the variance observed in 

our cognitive functioning relative to only short-term memory. The active manipulation of 

information is integral to human functioning and is the basis of Baddeley’s working memory 

theory.  

 The theory is broken down into three major components: central executive, visuospatial 

sketchpad, and phonological loop. Working memory and by proxy cognitive resources are not a 

monolith; tasks recruit differential cognitive systems that govern specific cognitive functions. 

One could compare working memory to an internal combustion engine. Engines convert a fuel 

source into output, but this output is diverse, including horsepower and torque. These two 

measurements of engine output are relevant to converting energy into motion, much the same as 

Baddeley’s working memory components are differing outputs of effortful cognition. The 

visuospatial sketchpad is responsible for the monitoring and manipulation of visual and spatial 

information, whereas the phonological loop is responsible for auditory information (including 

language as a whole). Baddeley later included a third component responsible for the active 

maintenance and governance of these two “slave” systems, this component being called the 

central executive (Baddeley, 2000).  

 The differing working memory systems have a fair amount of overlap with one another 

while still having distinct function and unique variance. When tasks demand a specific type of 

information to be manipulated, like spatial tasks or auditory language, it becomes harder to 
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attend to information that similarly loads onto the slave system responsible for that functioning. 

A task that recruits the other slave system is comparatively less affected (Baddeley, 1983). 

Concretely, it is easier to perform a spatial task alongside a language task than it is to perform 

two language tasks concurrently. There is spill-over between the visuospatial sketchpad and the 

phonological loop (Baddeley, 1983). Spillover, or the functioning of one system impacting the 

other, suggests that there is an overall working memory storage space to pull from. However, 

there is a segmentation of these resources such that it would be easier for someone to complete 

concurrent tasks that recruit the visuospatial sketchpad and the phonological loop respectively, as 

opposed to tasks that simultaneously recruit only one of the slave systems.  

Building upon working memory as an early construct with that to measure cognitive load, 

cognitive load has been further conceptualized as the utilization of executive functioning. 

Executive function describes the processes of mental set shifting, updating (working memory), 

and inhibition of response (Miyake et al., 2000). Set shifting is the ability to switch between 

differing rule sets or distinct processes relevant to completing a task. Updating is the ability to 

hold finite quantities of information in a readily available state with the intention of manipulating 

or recalling the information. Updating most closely resembles Baddeley’s working memory 

model and is the primary focus of this paper. The ability to manipulate and maintain information 

in our cognition is a ubiquitous and important process. Lastly, inhibition is staying on task by 

diverting cognitive resources to blocking out distracting or off-task stimuli. Executive functions 

are said to exert control over cognitive processes and describe the ability to regulate complex 

mental processes and behaviors (Miyake et al., 2000).  

There is significant overlap between all differing executive functions, but they each have 

unique variance associated with them. Research shows that there are measures and manipulations 
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of executive function that best map onto specific executive functions (Miyake et al., 2000). In 

other words, executive functioning is a complex process that can be both measured and 

manipulated in a variety of ways. 

Turning back to the earlier research on working memory, occupying working memory is 

often used to induce concurrent load. Working memory is frequently utilized when concurrent 

load is manipulated because many basic and complex tasks require working memory in some 

capacity; furthermore, working memory load is easily induced via a variety of differing tasks 

spanning multiple modalities (Benedek & Fink, 2019; Miyake & Friedman, 2012, Miyake et al., 

2000). For these reasons, I plan to use a working memory manipulation in my study to induce 

and explore the downstream impacts of concurrent cognitive load. 

Cognitive Load Measures and Manipulations 

  Cognitive load can be measured and manipulated in a variety of ways. Studies have 

specifically analyzed that executive functions map onto that measures and/or manipulations of 

cognitive load (Miyake et al., 2000).  

 One of the most straightforward ways in that cognitive load can be induced is via 

concurrent working memory tasks. N-back tasks operate such that a person is asked to remember 

a digit or item that is back N times; therefore, you can manipulate the difficulty of the task by the 

size of the N. The more items that someone is asked to remember, the greater the load on 

working memory by forcing more information to be held in a readily available state in working 

memory. N-back tasks are heavily used because they can use items that differ in modality (e.g., 

auditory, or visual stimulus) as well as content (e.g., numbers, shapes, letters)( Miyake & 

Friedman, 2012, Miyake et al., 2000). The active maintenance of information is a necessary 

process in all manner of human functions, from simple to complex. While N-back tasks are 
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frequently utilized way to induce working memory load, there are a variety of other methods in 

that to induce or measure working memory. 

 Working memory has been further assessed via operation and reading span tasks. In both 

tasks, participants are asked to remember a string of letters or other such stimuli, while 

intermittently having to complete math problems (OSPAN) or determine if sentences make sense 

(RSPAN) (Dokic et al., 2018). Both span tasks measure updating or working memory in that 

they require the active maintenance and repeated rehearsal of information. The information to be 

remembered at the end of the task is competing with distracting tasks that also utilize cognitive 

resources. Span tasks are often used to determine an individual’s working memory capacity 

because they map onto the complex nature of utilizing our working memory in real-world 

situations well. In day-to-day life, a person often finds themselves in situations where they need 

to remember a string of information (e.g., grocery list, new phone number, tasks to be 

completed) while also completing other tasks that might compete with some of our cognitive 

resources. This is essentially the same form that the span tasks take, but in a less controlled 

manner than within the lab.  

 Other measures of cognitive load instead focus on the inhibition component of executive 

function. Perhaps one of the most well-known examples of this type of measure is the Stroop 

task. In a classic Stroop task, participants are tasked with responding with what color a word is 

written as, but the words are written in varying colors that may differ from the physical color of 

the word. The rationale is that it is difficult for someone to say the word “red” when that word is 

displayed in blue. Good performance on this task therefore requires the inhibition of a 

predominant response or tendency of ours to want to respond to the color of the word and not the 

meaning of the word. Being able to inhibit responses or thoughts is an important component of 
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executive functioning. For example, people might need to inhibit off-task thoughts when they are 

at work, and a test like the Stroop looks to measure how effective people are at this inhibition 

function.  

 Inhibition can be further tested via anti-saccade or go/no go tasks. Each task requires the 

inhibition of response, but the type of response to be inhibited differs by task. Anti-saccade tasks 

ask participants to fixate on a point. This point, normally in the center of the screen, will then 

have an object flash on a different portion of the screen. The natural human reaction to the 

sudden appearance of a new stimulus to direct gaze to the new stimulus. Instead, participants are 

instructed to shift their gaze away from the unexpected stimulus, therefore overriding their 

predominant and automatic response. The overriding of an automatic saccade, or eye-movement, 

requires inhibition. Go/no go tasks on the other hand ask participants to respond or “go” to a 

specific stimulus or stimuli and not to “go” (i.e., do not respond) to another stimulus or stimuli. 

The behavioral action measured is normally a button press. As has been the case with the 

previous examples, go/no go tasks require a participant to override a potentially automatic desire 

to “go” or press the button. Participants are judged on the amount of errors they commit and the 

speed with that they respond to the differing stimuli. On average, the expectation is that 

participants will respond slower on the “no go” trials that represents the cognitive mechanism of 

inhibition at work. Whereas both inhibition and updating are relatively straightforward executive 

functions to measure or manipulate, switching is significantly more difficult and complex. 

 An example of a popular measure that is said to test the task switching component of 

executive function is the Tower of Hanoi. The Tower of Hanoi is a rule-based logic game where 

one must move a series of sequentially sized rings from one peg all the way to a peg on the other 

side. A few rules constrain the moves you can make during this task; namely, rings can only ever 
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sit on top of a ring that is larger. The Tower of Hanoi is suggested to test the switching 

component of executive function because a person needs to switch between differing strategies 

and cognitions throughout the process of coming to the correct solution. The Tower of Hanoi, 

and information processing approach, stress the importance of sometimes having to move away 

from an eventual solution out of necessity. Therefore, one must alternate between differing 

strategies, which might be counterintuitive, to reach the final solution. Switching as a construct is 

one of the more difficult executive function processes to measure. The complexity of tasks used 

to measure task switching therefore reflect this complexity. Each of the components of executive 

function can be used to either measure or manipulate cognitive load. Depending on the specifics 

of a research study, one might lean towards a component of executive function that best 

encapsulates a particular type of cognitive functioning utilized in a study.  

Regarding the present study, I will utilize an updating cognitive load task that presents 

participants with pairs of exemplars to be remembered. These exemplars will be constantly 

updated and presented to participants. Participants will need to remember the most recent 

exemplar from a finite number of categories that were presented to them at the start. Participants 

will be given all possible categories and exemplars at the beginning of the study, and then will be 

later asked to remember the most recent exemplar presented. The purpose of this form of 

working memory manipulation is that prior knowledge or experience should have less of an 

impact on performance. With some of the aforementioned tasks, like operation span tasks, 

individual differences in arithmetic ability might have a profound impact on how difficult the 

task is and subsequently how well participants do on it. These subject related variables, along 

with others, that might impact cognitive load performance are the reason why I chose the 

updating task that I did. 
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 For the purposes of this project, working memory and updating will be manipulated via a 

concurrent updating task. In part because this aspect of executive function is easy to manipulate, 

but furthermore because updating is integral in tasks and behaviors ranging from simple to 

complex. To build upon the ease of manipulation, updating is also easily taxed in everyday life. 

For these reasons, among others, updating will be manipulated and its effects on future planning 

will be tested. 

Cognitive Load Effects 

 Having laid the groundwork with a variety of different ways in that cognitive load can be 

manipulated and tested, I will now delve into some of the downstream impacts of cognitive load 

on behavior and cognition. Cognitive load has impacts on all manner of activities, behaviors, and 

cognitions, because executive function is required for all tasks, from basic to complex. I will 

detail a variety of situations and activities that are significantly impacted by cognitive load. One 

area that is not sufficiently tested, however, is how cognitive load impacts future planning, and 

the few findings on the subject appear to be at odds with another significant body of literature in 

construal level theory. For those reasons, the impacts of cognitive load on future planning are the 

primary focus of this paper, but understanding the overall literature and the broad range of 

effects of cognitive load serve as a necessary background for this project. 

 Cognitive load research illustrates the importance of cognitive resources, such as working 

memory, in the consolidation of short-term memories (Vlassova & Pearson, 2013). In a random-

dot-motion paradigm that measures decision making by presenting moving stimulus dots that the 

participant must indicate that direction of coherent motion, memory consolidation was shown to 

be hindered by concurrent working memory load (Vlassova & Pearson, 2013). When given a 

blank screen between stimulus onset and the response window, participants increased their 
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accuracy relative to a masked delay screen. When cognitive load was induced via a high load 

concurrent digit span (10-number string), the effect was not present. Working memory load 

therefore seems to govern our ability to consolidate short term memories. The authors describe 

this research study as a proof of decision-relevant information in short term memory impacting 

decision accuracy on the dot-motion probe after delay (Vlassova & Pearson, 2013). Therefore, 

the authors support the idea that quicker processing that may be impacted by cognitive load has 

impacts on downstream decision-making processes. For a real-world example, concurrent 

cognitive load during a random-dot-motion paradigm may be analogous to attempting to 

consolidate a phone number to memory while having to hold a conversation with someone over 

the phone.   

 Cognitive load impacts assessment of risk (Allen et al., 2014; Deck, Jahedi, & Sheremeta, 

2015; Harris et al., 2020; Whitney, Rinehart, & Hinson, 2008). In general, cognitive load 

increases conservative decision making. The actual mechanism of how decision making becomes 

more conservative under cognitive load is a complex discussion point. Conservative decision 

making is in part a product of concurrent cognitive load truncating the total amount of cognitive 

resources available to rigorously evaluate strategies and decisions that can be made in a 

particular situation. As such, when concurrent cognitive load is present, an individual is 

significantly more likely to  settle with an initial decision and/or a strategy that has proven to 

work in the past. Even if this strategy is not optimal, such that a better strategy could be 

implemented, participants have been found to stick with the previous response. Cognitive load 

therefore generally impacts decision making capabilities when it comes to evaluating risk and 

formulating responses to that risk. These effects on risk evaluation show how concurrent 
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cognitive load can not only hinder basic processes but also complex processes, such as choosing 

between a multitude of differing strategies or solutions to a problem.  

 Cognitive load slows down processing that can have profound impacts on complex and 

important activities that many people do on a day-to-day basis, such as driving (Flores, 2017; 

Wolfe et al., 2019). Cognitive load, manipulated concurrently via auditory and visual working 

memory load, slows down reaction times to typical driving responses (Flores, 2017); Wolfe et 

al., 2019). Typical driving responses include, but are not limited to, responding to brake lights 

and reacting to a driver merging into your lane. Higher concurrent working memory load 

increases the time that it takes to respond to brake lights and increases the proportion of brake 

lights missed entirely (Wolfe et al., 2019). Concurrent cognitive load causing significant 

detriments in reacting to hazards on the road like brake lights ahead of you demonstrates the far 

reaching and ecologically relevant impacts of cognitive load on functioning. 

 Driving is a complex task that requires attention to differing stimuli with significant 

consequences when the necessary attention and response is not exhibited. Research into visual 

working memory has shown that having to fixate on a visual stimulus and maintain it in working 

memory concurrently hinders functioning towards relevant stimuli, representing a bottleneck of 

working memory capacity. Visual information presented to drivers is presented rapidly and 

therefore requires a significant amount of attention to maintain proper vigilance. When a task 

like driving is therefore done concurrently with other tasks that also simultaneously recruit 

working memory resources, like receiving driving directions, the total amount of concurrent 

working memory load negatively impacts driving performance via reaction times and lane 

adherence (Hollands et al., 2019). Research into an ecologically valid behavior like driving is 

important because how people react to hazards on the road is necessary and potentially damaging 
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to the driver and others. Concurrent cognitive load has therefore been shown to significantly 

impact driving performance in a multitude of studies, demonstrating the necessity for 

understanding how cognitive load interacts with complex everyday cognitive functioning. Many 

behaviors and cognitions, from simple to complex, recruit working memory resources.  

 Cognitive load impacts judgments of duration and stereotype activation (Block, Hancock, 

& Zakay, 2010; Gilbert & Hixon, 1991). Duration and stereotype judgments are both impacted 

by cognitive load and demonstrate how much cognitive load impacts a wide variety of 

functioning. Furthermore, cognitive load impacting duration judgements is directly relevant to 

discussing planning, as proper planning is contingent on assessing the amount of time or duration 

that a task has or will take.  

Judgments of duration are an applied way to measure cognitive load, as cognitive load 

has a direct impact on duration judgments (Block et al., 2010). Duration judgements are the 

amount of time that a person perceives a task will take or has taken. Judgments of prospective 

duration are shorter under concurrent cognitive load and judgments of retrospective duration are 

longer (Block et al., 2010). Loading working memory capacity via a variety of processing tasks 

that varied in difficulty, as well as tasks that placed demands on the attentional system, were both 

shown to impact duration judgments (Block et al., 2010). Anecdotally, we have all experienced 

this phenomenon. When under considerable cognitive load while completing a difficult activity, 

we tend judge that time as having passed by quickly. These findings further show the relative 

complexity of cognitive load and its effects. Entering a flow like state where time seems to pass 

more quickly under considerable cognitive load has aided a wide variety of people. Cognitive 

load therefore clearly has far reaching effects on our cognitions and the decisions that come as an 

outcome. For example, someone might delay getting started on an assignment only to complete it 
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in one night because they know that, when under cognitive load, they will not only be able to get 

the assignment done, but it will temporally “fly by.” A simple judgment of duration, and the 

expectancy that it will occur under cognitive load, impacts a decision that a person makes. 

 Further evidence about the impacts of cognitive load shows changes in perceptions and 

eventual application of stereotypes (Gilbert & Hixon, 1991). Stereotype activation is inhibited by 

concurrent working memory load (Gilbert & Hixon, 1991). During concurrent working memory 

load (e.g., a digit span task), a person may therefore not make immediate stereotypic judgments 

that could change their behavior towards another individual. Interestingly, if a stereotype was 

first activated, and then cognitive load was induced via a visual search paradigm in that 

participants had to remember what letters were presented and respond accordingly, the 

participant was more likely to apply the stereotype under that concurrent load (Gilbert & Hixon, 

1991). Cognitive load therefore appears to hinder the application of a stereotype but increase the 

likelihood of its usage if already activated. These findings have interesting conclusions that can 

be derived. First and foremost, the application and activation of stereotypes seem to draw upon 

the same cognitive resources as the cognitive load measures recruited. Furthermore, the 

application of these findings speaks towards a complicated relationship between cognitive load 

and stereotype activation. For example, if a police officer inherently holds stereotypic 

judgements, then under cognitive load they will be more likely to apply them. If instead that 

police officer does not explicitly hold these judgments, they may instead be less likely to apply 

them because they were never activated under high cognitive load.  

Cognitive resources are clearly implicated in a wide variety of functioning, from complex 

decision making to more implicit judgements. The far-reaching impacts of cognitive load 
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therefore speak to the necessity of properly understanding how concurrent cognitive load impacts 

other processes that apply to a wide variety of people in many contexts, such as future planning.  

Cognitive Load on Planning 

Cognitive load changes strategies that people employ when planning. Cognitive load has 

been shown to impact a variety of complex behaviors, not the least of that is the ability to plan. 

Planning for the future requires the recruitment of cognitive resources as planning requires 

someone to consider differing possibilities, what needs to be completed, and how to best 

approach that upcoming event. A common way that planning is conceptualized in the literature is 

the number of steps that a person generates that need to be completed towards eventual goal 

completion. The rationale behind this is that the more steps that are generated, the greater 

success that one will have on the task, with more steps being a metric of greater preparation. 

People are generally quite poor at effectively planning (Forsyth & Burt, 2008; Francis-

Smythe & Robertson, 1999; Wiese et al., 2016). When participants were asked to allocate time 

towards a necessary task and then asked to allocate time towards specific singular tasks that 

make up the aforementioned task, researchers found that when these individual tasks are summed 

together they are significantly longer than a prediction of the task as a whole (Forsyth & Burt, 

2008). Participants in this study therefore show that people are generally bad at allocating the 

necessary time towards a task and in particular accounting for all the various steps that are 

necessary to properly complete a task. Judging the amount of time that a task or series of tasks 

take is paramount to planning and completing the task. The general finding that people are poor 

at judging task duration and that this is exacerbated under cognitive load is a significant finding 

worthy of further research (Block et al., 2010).  
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Research into the effects of cognitive load on planning is sparse, but findings suggest that 

planning is generally poorer under concurrent cognitive load with fewer to-be-completed items 

being completed (Ferrari, 2001). These findings specifically pertain to chronic procrastinators 

where the greatest detrimental effects of cognitive load are observed with chronic procrastinators 

being significantly worse at completing tasks under concurrent cognitive load relative to non-

procrastinators. Individual differences in motivation or execution of plans, as referenced via 

findings on chronic procrastinators, shows impacts of cognitive load and suggest that cognitive 

load does have an impact on planning (Ferrari, 2001).  

Working memory load has been implicated in concrete planning relative to abstract 

planning (Klaus et al., 2016). Research demonstrated that advance planning at the phonological 

level (concrete) is hindered by concurrent working memory load whereas advance planning at 

the abstract level is not hindered (Klaus et al., 2016). Advance planning at the phonological level 

was tested by using phonologically related distractor words whereas advance planning at the 

abstract level was tested via semantically related distractor words. Performance on the task was 

uniformly impacted with abstract distractors compared to performance being significantly worse 

under cognitive load when the distractor words were phonologically related (Klaus et al., 2016). 

Results that show that specifically working memory, more so than other executive function 

components, impacts planning; this is relevant to the questions of this paper. Under what 

circumstances does concurrent working memory load increase planning efficacy through the 

mechanism of concrete construal and how this is contrasted by limited findings that suggest that 

working memory load hinders concrete or proximal planning efficacy must be investigated. 

Research findings that differ in their predictions on planning efficacy depend on whether the 

researchers were more interested in cognitive load or construal as a predictor. For example, 
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previous work suggests that working load hinders planning, which is at odds with the construal 

literature that finds concrete construal induced via working memory load increases planning 

efficacy (Huijser et al., 2020). The findings of construal level theory on planning will be 

discussed as they pertain to the direct question that the proposed research is attempting to 

answer. 

Working memory resources have been shown to impact concurrent planning for future 

events (Huijser et al., 2020). Planning for a future event while also completing a current task 

occurs all throughout our daily life, such as discussing with your office when to schedule a 

meeting while also working on a spreadsheet. The ability to plan for a future event while 

performing a concurrent and cognitively taxing task is hindered as a product of how much our 

working memory capacity is utilized by the concurrent task (Huijser et al., 2020). Participants 

were asked to complete a task that varied in working memory utilization while also being able to 

look across the screen and prepare for the next task they will be asked to complete. Eye tracking 

data shows that participants reliably engaged with the second or future task, which acted as 

evidence that they were planning. Working memory is necessary for future planning and when 

working memory is utilized by the concurrent working memory tasks participants were 

significantly less likely to plan ahead and were worse at planning (Huijser et al., 2020).  

A key outcome of planning is succeeding on the task and performing the steps that one 

has generated. Often, success on a given planning task is conceptualized as self-control failure or 

success, where self-control is the ability for one to sustain action towards the task and follow 

through with all the planning that they generated. This is an important application of the planning 

literature because planning for a task is somewhat irrelevant if it does not result in appreciable 

impacts on the task being completed. Construal level theory speaks to key differences in self-
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control failure or success as a function of construal type. As aforementioned, although the 

literature speaking towards the effects of cognitive load on planning is sparse, there is a much 

more robust literature regarding construal level and planning. The differing predictions on 

planning outcomes between the two theories will be tested. Before these differing predictions can 

be tested, and for the purposes of this paper, it is worth discussing some of the general findings 

of construal level theory that form the basis for the claims I am positing.  

Construal Level Theory 

 Construal level theory discusses the differing ways in that a person can conceptualize 

events or concepts, primarily relating to the psychological distance (distal/abstract & 

proximal/concrete) (Trope & Liberman, 1998; 2000; 2010).  Differing construal have an impact 

on the output of cognition and how an event is approached. An often-used example is that when 

one is far away (distal) they will view the forest and as they get closer (proximal) they will 

observe the trees, demonstrating the relative impact of real and/or imagined distance on our 

perception as well as our cognition. The farther away an event is the more abstract it is 

perceived, with a person focusing on the higher order (meta-level) aspects whereas as an event 

becomes closer either temporally or psychologically it is viewed as much more concretely or 

focusing on the specifics (micro-level) (Trope & Liberman, 2010). Specifically for this proposed 

research I will be talking about how construal impacts one’s ability to plan for events in the 

future, but construal level theory is a far reaching and heavily researched topic in social 

psychology. 

 Construal level highlights the aspects of a stimulus, event, or thought that most 

intrinsically associated with the event, with those aspects which are most intrinsically associated 

with the event being more salient distally (Trope & Liberman, 2010). Importantly, for the 
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proposed research I believe that this means that a distal (abstract) view of vacation planning will 

focus on the positive experience of being on vacation whereas the distal view of work planning 

will focus on the task which needs to be completed. I conceptualize the core tenet of a vacation 

to be the fun we have while on it and the core tenet of a work task to be the necessity of 

completing it. Furthermore, when an event becomes more proximal the low-level aspects become 

more salient (Trope & Liberman, 2010). The low-level aspects of vacation planning are the 

details of what needs to be done, details which are not inherently positive. 

 Regarding the proposed research, construal level theory has been implicated in the 

qualities of a future event that a person finds relevant (Liberman & Trope, 1998; Trope & 

Liberman, 2010). Distal future events are judged on their desirability relative to their feasibility 

and the effect flips for proximal events (Liberman & Trope, 1998). Viewing a future event based 

on desirability relative to feasibility will necessarily increase the positive valence of that future 

event. Whereas viewing an event more proximally will highlight the negative valence (Liberman 

& Trope, 1998). The proposed research seeks to validate these findings through the measurement 

of enthusiasm as an outcome variable regarding planning for a work task or a vacation. Planning 

for a future vacation should lead to significantly more enthusiasm towards the task, particularly 

because with the vacation being perceived as temporally far away this will further predispose an 

individual to focus on the abstract thoughts of how fun the vacation will be relative to the 

concrete thoughts of how to plan for the vacation. Furthermore, the perceived emotionality of an 

event is more likely to be positive distally relative to proximally (Van Boven, et al., 2010). 

Whereas these effects are expected on average, the proposed study will test whether cognitive 

load pushes these findings around. In particular, the proposed study will seek to wash out the 

positive valence associated with distal vacation planning by inducing a concrete construal 
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therefore increasing the salience of the more negative planning aspects of the positive future 

event. 

 To that end, I believe that construal level plays very well with the overall cognitive load 

literature because, at its core, construal level theory is very cognitive in nature. Construal level 

theory speaks to the differing ways that psychological distance, or a perception of how close or 

far an event or thought is from the individual, impacts outcome behaviors and thoughts (Fujita, 

2008; McCrea et al., 2008). Distal construal induces abstract thinking while proximal construal 

induces concrete thinking.  

 Construal level predicts self-control performance (Fujita, 2008; Schmeichel et al., 2010). 

Broadly speaking concrete construal has been conceptualized as increasing self-control failure 

(Fujita, 2008; Schmeichel et al., 2010). Concrete construal increases the perceived immediacy 

and necessity of a to-be-completed task therefore increasing the likelihood that a person becomes 

overwhelmed, deciding to not complete the task thereby counting as self-control failure.  

 Regarding planning for future events, construal level theory has been used to predict 

procrastination such that events that are viewed more concretely are less likely to be 

procrastinated (McCrea, et al., 2008). Intuitively, when an event is viewed as occurring more 

proximally this forces a person to stop procrastinating it and make progress. What this research 

does speak to is the powerful nature of construal and furthermore the fact that the concreteness of 

construal is a significant predictor even when the difficulty, attractiveness, and importance of the 

task were varied (McCrea, et al., 2008). The significant impact of construal level underscores the 

behavioral impact of a relatively simple cognitive mechanism and the enduring need to 

understand how everyday cognitions impact meaningful behavioral outcomes such as future 

planning. 
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 Construal level has not only been shown to impact procrastination and starting of tasks, 

but, as is pertinent to this paper, construal level is directly tied to executive functioning. 

Specifically, concrete construal induced via a mindset manipulation (describing how to complete 

a task) has been shown to increase filtering accuracy and working memory capacity relative to an 

abstract construal (describing why to complete a task) (Hadar, Luria, & Liberman, 2019). In 

other words concrete construal appears to induce greater working memory efficiency. Therefore, 

evidence shows that construal level is more than just a change in perceived psychological 

distance and instead has significant impacts on cognitive functioning as measured via executive 

function. Furthermore, concrete construal is typically thought to be a significant predictor of self-

control failure but aids in inhibitory performance in the short term (Fujita, 2008; Schmeichel et 

al., 2010). By manipulating the task to be delayed and introducing a goal maintenance (working 

memory) component, abstract construal was found to increase relative performance on the 

delayed task therefore showing that the construal level and its effects on cognitive load are 

dynamic (Schmeichel et al., 2010). Construal level appears to have differential effects on 

executive functioning depending on whether the task is immediate or delayed. The primary 

conclusion here is that concrete construal is better for immediate tasks and increases working 

memory efficiency (Schmeichel et al., 2010). Executive function and its relationship to construal 

level is intricate and warrants further study, this paper will look towards the specific outcome of 

future planning.  

Perceived Time and Planning 

 Perception of time has a fundamental impact on planning. Anecdotally, perceiving a to-

be-completed task as being temporally closer induces greater amount of stress and immediate 

need to plan for and complete the task, whereas perceiving a to-be-completed task as temporally 
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farther away induces comparatively less stress and a lesser need to immediately plan for and 

complete the task. When the present is perceived as shorter, it causes people to be much more 

likely to make future-oriented plans (Hershfield & Maglio, 2019). For these reasons, the 

relationship between perception of time and planning is pertinent to this paper. Furthermore, as is 

directly cogent to this paper, cognitive load has been shown to induce concrete construal that 

impacts the perception of time (Huijser et al., 2020; Klaus et al., 2016).   

 One way in that people tend to systematically bias their decision making regarding future 

planning is such that people plan for optimistic scenarios and disregard pessimistic scenarios 

(Newby-Clark et al., 2000). The tendency when planning for personal events to disregard 

pessimistic scenarios and potential eventualities biases the average person towards shorter or 

more optimistic plans and timetables (Newby-Clark et al., 2000). Furthermore, people are 

generally overly optimistic in their predictions in their future planning and how long the task will 

take (Buehler, Griffin, & Ross,1994). 

 Further research into the relationship between time perception and planning has 

illuminated that people are very poor at judging the total time that a task will take (Forsyth & 

Burt, 2008). The task segmentation effect describes people’s tendency to underestimate the time 

required to complete a global task relative to estimating the time that each subtask would take 

and summing them together (Forsyth & Burt, 2008). In other words, when people are asked to 

predict how much time a complex task will take, they tend to underestimate how long it will 

take. When people are instead asked to plan for all the individual tasks that make up the complex 

task, the summed total is much larger than when participants were asked to plan for the task as a 

whole. Segmenting and planning for the individual tasks is also more accurate (Forsyth & Burt, 

2008). 
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 The mechanisms at play as to why people are so poor at judging how long a task will take 

and biasing themselves towards optimistic predictions are not well understood. One interesting 

finding is that when participants are asked to plan backwards, that is start with the last thing that 

will need to be completed and then work towards the first, their estimation of how long the task 

will take is significantly longer and more accurate relative to a regular planning condition (Wiese 

et al., 2016). Showing that temporally how we think about a task that needs to be completed, 

even something so simple as which steps we plan from, has a fundamental impact on planning 

efficacy. Planning therefore is behavioral outcome which is easily shifted around, a proof of 

concept for the proposed study and the necessity of understanding the mechanism at play. 

 Overall, how people perceive the passage of time needed to complete tasks has a 

substantial impact on effectively planning for the task. Perception of time is impacted by 

construal level and construal level ca be induced via cognitive load manipulation (Hadar et al., 

2019; Huijser et al., 2020; Klaus et al., 2016; Schmeichel et al., 2010). 

Attractiveness of Task 

I believe that the attractiveness or desirability of a to-be-completed task impacts a 

person’s intention to engage with the task, assuming there are not other factors which prioritize 

the need to plan for a future task. For example, people often look forward to planning for future 

vacations or other such leisure activities at the expense of preparing for a work assignment. 

Therefore I believe the attractiveness of a task has a non-zero impact on whether people decide 

to actually plan for a future event and how much they prioritize it. Regarding the present 

proposal, construal level theory posits that distal events are judged on their desirability and 

proximal events are judged on their feasibility (Liberman & Trope, 1998). Furthermore, distal 

events are primarily conceptualized for their beneficial aspects and as events become more 
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proximal the downsides of the event become more salient (Eval et al., 2004). The construal 

research supports our tendency to daydream and take time to plan for vacations or other positive 

events and why some might therefore choose to devote time to thes positive aspects of distal 

events over proximal events. Furthermore, the perceived emotionality of events reduces as a 

function of increasing construal level (Boven et al., 2010). If the perceived emotionality of an 

event increases as it is more proximal and we view proximal events more concretely and 

therefore less positively, then people should prefer to plan for positive future events at the 

expense of negative proximal events. But, as a positive future event (such as vacation planning) 

becomes more proximal as a product of time or cognitive load a person might be more likely to 

avoid engaging in the planning process because there are no extrinsic motivators that often exist 

with negatively valanced work tasks that we must complete. 

How Cognitive Load and Construal Interact 

Concretely, the present study proposal is a novel contribution to the literature because it 

explores the alternative explanations of cognitive load and construal level theory on the outcome 

of future planning. Under cognitive load planning is thought to be hindered (Ferrari, 2001; 

Huijser et al., 2020). In contrast, as concrete construal increases beneficial outcomes of planning 

behavior also increase. Why this is interesting is because cognitive load has been shown to 

induce concrete construal; therefore, the two constructs appear to interact with one another but 

seemingly lead to opposing planning outcomes. The present proposal will seek to test whether 

cognitive load or construal level theory will be the primary driving force behind planning 

behavior, as this has not been tested sufficiently up until this point. The outcome of the research 

could side completely with one theory or be more nuanced where increasing levels of cognitive 

load will have negative impacts on planning behavior, but that a “goldilocks” zone of cognitive 
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load may exist where it confers the benefit of inducing concrete construal without exceeding a 

threshold of cognitive load that overall hinders cognitive functions (e.g. planning). 

Understanding whether cognitive load or construal level theory drive the expected results in the 

proposed study will provide a novel contribution and will elucidate how the average person’s 

cognition works under concurrent cognitive load. If the predictions of construal theory on 

planning win out over those of cognitive load theory then this supposes that cognitive load does 

not necessarily hinder our ability to plan, and that instead our cognition simply changes to 

manage the current load in an efficient way. On the other hand, if cognitive load significantly 

hinders planning behavior and washes out any benefits conferred by inducing concrete construal 

then this supposes that cognitive load needs to be managed or considered because it clearly has 

significant downstream consequences on outcomes of cognition. Several different outcomes can 

be rationalized based on the literature. My present proposal will include not only my own 

personal predictions based on the read of the literature, but also predictions that are driven by 

each  theory. 

Study Rationale: Cognitive Load and Construal Level on Planning 

 A common theme throughout the literature on planning is that how one perceives their 

time, namely looking towards the future or in the past, has an impact on how much time people 

think a task will/has taken and the impacts that those judgements have on planning. These 

findings have striking resemblance to construal level theory. Construal level theory is also 

conceptualized as the way one perceives time in relationship to themselves and the impacts on 

downstream behaviors and thoughts. Because both theories of cognitive load and construal level 

discuss the passage of time, one might expect that they lead to similar predictions on outcome 

variables like planning. The primary purpose of this paper and conducted research is to analyze 
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the relationship between these two constructs because they do not predict the same outcomes on 

planning. It is therefore worth researching and uncovering why this might be the case and how 

these two theories overlap but also contrast with another on an ecologically relevant outcome 

variable of planning.  

 Cognitive load literature on planning is sparse but primarily suggests a hinderance or 

reduced ability to properly plan for a task when under cognitive load (Ferrari, 2001; Huijser et 

al., 2020), such that fewer steps will be generated, or the planning efficacy will be reduced. 

Construal level theory on the other hand has much more nuanced findings and predictions such 

that under a concrete construal people generate significantly more steps or items to be completed 

for a planning task. These two findings are at odds with one another because concrete construal 

is suggested to be induced via cognitive load. If this were the case then one would expect that 

under cognitive load a person will view a prospective event that must be planned for concretely, 

leading to a greater number of steps being generated. Parsing apart these findings will be a 

considerable contribution to the literature and will help to elucidate the relationship between 

cognitive load and construal level theory on the outcome of planning.  

 One suggestion worth considering is that the amount of cognitive load necessary to 

induce a concrete construal is relatively low. As such there may be a goldilocks zone of 

cognitive load that confers the benefits of concrete construal while not conferring the negative 

impacts of higher cognitive load. A goldilocks zone of cognitive load is analogous to the 

beneficial moderate level of stress, which aids in finishing an assignment, whereas lower stress 

might cause a person to not start the task and higher stress will prevent a person from focusing 

and completing the task.  
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The research study tested the effects of concurrent working memory load on planning 

towards both a negative (preparing for a work presentation) and positive (preparing for a 

vacation) event, while subsequently assessing the specificity with which participants plan for 

these events as well as their enthusiasm towards them. Concurrent working memory load was 

induced via a modified updating task (Miyake et al., 2000; Yntema, 1963) whereby participants 

were asked to maintain the last exemplar from a particular category throughout the study, these 

categories were constantly updated with new exemplars. Cognitive load level was manipulated 

by how many pairs back participants must maintain: high load = 5 categories, low load = 2 

categories, no load = 0 categories. This updating task is similar to a N-back task insofar as it 

requires participants to remember a set number of items that were previously presented but 

differs such that all possible words which participants see will be presented on the front end to 

allow for participants to familiarize themselves with the words and prevent any individual 

differences as a product of prior experience. The updating task ran concurrently with a planning 

task whereby participants were asked to list out the steps that must be completed ahead of an 

event three weeks in the future, either: 1) a presentation to your supervisor 2) a vacation to a 

location which requires travel from your current location. Lastly, participants were assessed on 

outcome variables of the number of steps they generate for the task they are planning for as well 

as their enthusiasm towards the task. 

Predicted Results by Theory 

 I predicted that there will be a main effect of cognitive load on the planning task such that 

significantly more steps will be generated in the moderate load condition, because it will induce 

a concrete construal which has been shown to benefit planning. On the other hand, the high load 

condition will not confer the benefits of concrete construal do to an over-taxing of the working 
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memory system thereby hindering processing capacity. I further predicted an interaction of 

cognitive load and task type such that enthusiasm towards the work task will hold steady or 

increase under high cognitive load, but enthusiasm for the vacation task will decrease under high 

cognitive load.  

 I predicted that the amount of time predicted to complete both individual tasks and the 

total sum of all tasks required to complete a task will decrease as a function of cognitive load, 

such that the high cognitive load condition will display significantly shorter predictions of task 

time. Lastly, cognitive load will increase to intention to participate for the work task but decrease 

intention to participate for the vacation planning task.  

My predicted hypotheses: 

1: Moderate cognitive load (2 to-be-remembered categories) will induce a concrete construal that 

will increase the steps generated on the planning tasks relative to no cognitive load condition and 

high cognitive load (5 to-be-remembered categories). Moderate cognitive load will induce 

concrete construal without overloading the working memory system to the extent that detriments 

are observed. High cognitive load will utilize so many cognitive resources that no benefits will 

be observed in planning if anything detriments in planning will be observed. Lastly, no load will 

have no impact on planning, namely no increase in planning efficacy as a product of concrete 

construal. 

2: Cognitive load will impact enthusiasm towards the task such that in the work task condition 

enthusiasm towards the task will increase or stay the same but enthusiasm towards the vacation 

task will decrease under cognitive load, the greatest difference observed in high cognitive load. 

The decrease in enthusiasm towards the vacation task is predicted to a function of induced 

concrete construal through concurrent working memory load. Concrete construal predicts higher 
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emotionality, primarily negative and focuses on the perceived feasibility of a task rather than its 

attractiveness. 

3: Predicted completion time for individual tasks as well as the sum will decrease as a function 

of cognitive load, with high cognitive load having the lowest predicted completion time. 

Cognitive load theory hypotheses: 

1b: Moderate cognitive load (2-to-be-remembered categories) and high cognitive load (5 to-be-

remembered categories) will both decrease steps generated on either planning task relative to the 

no cognitive load condition. 

2b: Both high and moderate cognitive load will impact enthusiasm towards the planning task. 

High cognitive load will cause the greatest reduction in enthusiasm relative to no load, with 

moderate cognitive load leading to a moderate if perhaps unsignificant reduction in enthusiasm. 

3b: Predicted completion time for individual tasks as well as the sum will decrease as a function 

of cognitive load. 

Construal level theory hypotheses: 

1c: Moderate cognitive load (2 to-be-remembered categories) and high cognitive load (5 to-be-

remembered categories) will induce a concrete construal leading to more steps being generated 

on the planning tasks relative to the no load condition.  

2c: Cognitive load will impact enthusiasm towards the task such that in the work task condition 

enthusiasm towards the task will increase or stay the same but enthusiasm towards the vacation 

task will decrease under cognitive load, the greatest effect should be observed under high load. 

The decrease in enthusiasm towards the vacation task is predicted to a function of induced 

concrete construal through concurrent working memory load. Concrete construal predicts higher 
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emotionality, primarily negative and focuses on the perceived feasibility of a task rather than its 

attractiveness. 

3c: Both high and moderate cognitive load will induce a concrete construal, reducing expected 

completion times individually and in sum. 

Method 

Participants 

Participants for this study were 693 participants sampled through an online sampling 

platform called Prolific. The sample identified as: 339 female, 273 male, 11 non-binary, and 3 

non-specific. The sample indicated the following ethnicity breakdown: 495 White (37 identified 

as Hispanic/LatinX), 58 Asian, 47 Black, 3 Alaskan native/ Native American, and 24 selected 

other. The sample had a mean age of 38 (SD = 13.92).  

Instrument 

This study was conducted with a single online session administered through Qualtrics. 

Participants were recruited through prolific. The study took an average of 12 minutes and 

participants were compensated at a rate of 10 USD/hr. Participants were first asked to read and 

sign an informed consent. Participants were then randomly assigned in accordance with a 3 

(Cognitive load: No load, Low, High) X 2 (Planning: Vacation, Work) design, such that four 

conditions existed: low load/vacation planning, low load/work planning, high load/vacation 

planning, and high load/work planning.  

The participants were first familiarized with the updating cognitive load task (Wilhelm et 

al., 2013; Yntema, 1963)(See Figure 1 & 2). During this initial familiarization and practice 

period participants were presented with all possible exemplars from six possible categories 

(relatives, distances, metals, animals, colors, countries) and told that these categories and the 
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exemplars within are all the possible words that they will be asked to remember throughout the 

study. Then pairs of categories and exemplars were serially presented for 1500ms each. The task 

was to remember the last word presented in each of the target categories. 

For example, if given the words (Dog, Sophia) and then prompted to recall the last 

exemplar from the animal category, a participant would answer: Dog. These to-be-remembered 

exemplars were constantly updated and the amount of categories which participants were asked 

to update functioned as the method of manipulating cognitive load level. This same updating task 

ran concurrently throughout the study: high load participants were asked to remember the last 

exemplar encountered from 5 categories and low load participants were asked to remember the 

last exemplar encountered from 2 categories. The exemplars from each category to be 

remembered as well as prompts asking participants what the last exemplar from a particular 

category they encountered was were interspersed throughout the planning task. 

The planning task, which occurred after the familiarization period with the updating 

cognitive load task, asked participants to plan for either a hypothetical presentation they have 

been asked to create for work or a hypothetical vacation they are taking from work. Participants 

were told either “your supervisor has asked you to give a presentation on all the work you have 

done in the past sixth months. You have three weeks to prepare for this presentation. What are all 

the steps needed to complete this task?” or “Your supervisor has granted your vacation request. 

You have three weeks to prepare for this vacation out of town. What are all the steps needed to 

complete these task?” Participants were given a table whereby they listed out all possible steps 

necessary to plan for the given task they were assigned to plan for. Participants were instructed 

that these steps need not be in chronological order, simply listing all possible steps they think 

would be needed to sufficiently plan for the task. 



32 

 

 Participants were then given a Likert scale assessing their general enthusiasm towards the 

task they were asked to complete (work / vacation planning): not at all enthused (1), (2), (3), (4), 

very much so enthused (5). Participants were then asked to estimate the total time required to 

complete the task as well as an estimate of how long each step will take individually. These 

participant generated steps were piped back to the participant so they can see what they wrote, 

subsequently being asked how long each step will take. Then participants will completed Likert 

type scale measures of enthusiasm towards each step: not at all enthused (1), (2), (3), (4), very 

much so enthused (5). Finally, demographics were assessed.  

Exclusion Criteria 

  Seven-hundred and forty-seven responses were collected on Qualtrics. Eighty-two 

participants were immediately excluded from further consideration for not completing the 

survey, as noted by Qualtrics. Sixty-five participants were further excluded if they did not 

engage with the cognitive load manipulation correctly and via a questionnaire at the end of the 

study assessing their: attention, effort, and honesty throughout the study (See Figure 3) as well as 

participants who did not engage with other aspects of the study. Each item in this questionnaire 

is presented on a Likert scale and if participants score poorly on this brief assessment their data 

will be excluded. The questionnaire includes items such as, “I paid extremely close attention”: 

not at all (1), (2), (3), (4), very much so (5). Twenty-two participants were removed because they 

scored below the mid-point of the effort assessment (14). A final twenty-four participants were 

excluded for not completing the effort questionnaire, or other aspects of the study that were 

required. Furthermore, participant responses on the planning task were qualitatively assessed. If 

there was significant evidence that a participant did not put forward responses in good faith, then 

participant response was excluded. Nineteen participants were removed for not properly 
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engaging with the load manipulation. Lastly, participants needed to demonstrate an ability to 

understand and properly complete the example of the cognitive load manipulation. Whether or 

not they did well on the cognitive load manipulation during the test is irrelevant, but participants 

must demonstrate an understanding and willingness to engage with this manipulation. 

Results 

Analyses conducted were a 3 (Cognitive load: No load, Low, High) X 2 (Planning: 

Vacation, Work) ANOVA assessing the impact of cognitive load level and planning task 

condition on outcome variables: number of planning steps generated, estimated time to complete 

task: total & first two steps respectively, and enthusiasm. Interactions were assessed via Tukey 

HSD pairwise comparisons. Individual dependent variables are presented below. 

Dependent Variable: Planning Steps Generated 

 The hypothesized results are as follows. Moderate cognitive load (2 to-be-remembered 

categories) will induce a concrete construal that will increase the steps generated on the planning 

tasks relative to the no cognitive load condition and high cognitive load (5 to-be-remembered 

categories). Moderate cognitive load will induce concrete construal without overloading the 

working memory system to the extent that detriments are observed. High cognitive load will 

utilize so many cognitive resources that no benefits will be observed in planning if anything 

detriments in planning will be observed. Lastly, no load will have no impact on planning, namely 

no increase in planning efficacy as a product of concrete construal.  

 A main effect of cognitive load on steps generated was observed, F (2,622) = 5.34, p 

<.01, η2 = .02. The specifics of the analysis are presented in (Table 1, Figure 4). The main effect 

of cognitive load was further qualified by post hoc Tukey’s HSD comparisons showing that there 

was a significant difference between the high load (M = 5.09, SE = .17) and no load (M = 5.84, 
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SE = .16) such that significantly more steps were generated in no load. There was no significant 

difference between the high and low load or low and no load. 

 A main effect of task was observed,  F (1,622) = 41.77, p <.01, η2 = .06. The main effect 

is qualified such that the participants in the vacation task (M = 6.04, SE = .14) had significantly 

more steps generated than the work task (M = 4.81, SE = .14). 

 The interaction of load and task was not significant, F (2,622) = .63, p =.59, η2 < .00. The 

predicted results on planning steps generated were not observed. Results and implications will be 

further discussed. 

Dependent Variable: Estimated Time to Complete Task 

 The hypothesized results are as follows. Predicted completion time for individual tasks as 

well as the sum will decrease as a function of cognitive load, with high cognitive load having the 

lowest predicted completion time. 

 The main effect of load on estimated time was not significant, F (2,622) = 2.64, p =.12, 

η2 < .00. The high load condition (M = 551.02, SE = 313.01) was not significantly different from 

the low load condition (M = 1333.15, SE = 301.81) and no load condition (M = 1049.61, SE = 

306.28). The main effect of task was not significant, F (1,622) = 1.10, p =.30, η2 < .00. The 

vacation task (M = 791.43, SE = 250.70) was not significantly different from the work task (M = 

1164.43, SE = 252.35). Furthermore, the interaction was not significant, F (2,622) = .70, p =.49, 

η2 < .00. Adding in the number of steps generated as a covariate did not change the observed 

results, with all p’s greater than .18 and not significant.  

Further independent ANOVA analyses were run on the estimated time that participants 

predicted for their first and second planned step. For the first planned step the main effect of task 

on estimated time not significant, F (1,622) = 2.91, p =.08, η2 < .00. The main effect of load on 
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estimated time was not significant, F (2,622) = .28, p =.76, η2 < .00. Lastly, the interaction of 

task and load was not significant for the first planned step, F (2,622) = .09, p =.91, η2 < .00. For 

the second planned step the main effect of task was not significant, F (1,622) = .69, p =.41, η2 < 

.00. The main effect of load was not significant, F (2,622) = .13, p =.88, η2 < .00. Lastly, the 

interaction of load and task was not significant for the second planned step, F (2,622) = 1.69, p 

=.19, η2 < .00. 

Overall, none of the expected results were found. The results of the current study reveal 

no significant differences in estimated time for planned tasks across task type, cognitive load 

manipulation level, and the interaction of the two. Results and implications will be further 

discussed. 

Dependent Variable: Enthusiasm 

 The hypothesized results are as follows. Cognitive load will impact enthusiasm towards 

the task such that in the work task condition enthusiasm towards the task will increase or stay the 

same but enthusiasm towards the vacation task will decrease under cognitive load, the greatest 

difference observed in high cognitive load. The decrease in enthusiasm towards the vacation task 

is predicted to a function of induced concrete construal through concurrent working memory 

load. Concrete construal predicts higher emotionality, primarily negative and focuses on the 

perceived feasibility of a task rather than its attractiveness. 

 A main effect of cognitive load on enthusiasm was observed, F (2,622) = 4.13, p =.02, η2 

= .01. The differences observed in the main effect of cognitive load are qualified by a Tukey’s 

HSD comparison revealing that high load (M = 16.63, SE = .67) and no load (M = 18.87, SE = 

.66) were significantly different; furthermore, low load (M = 16.46, SE = .65) and no load (M = 

18.87, SE = .66) were significantly different. Adding in number of steps generated as a covariate 
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in the analysis reduced the size of the main effect below the level of significance, F (2,622) = 

1.82, p =.16, η2 = .00.  A main effect of task type on enthusiasm was also observed, F (1,622) = 

58.49, p <.01, η2 = .09. The main effect of task type is such that the vacation task (M = 10.25, SE 

= .54) was rated significantly higher than the work task (M = 14.40, SE = .54). The interaction of 

load and task was not significant, F (2,622) = .19, p =.82, η2 < .00. The specifics of the analysis 

are presented in (Table 2, Figure 5). 

 Overall, none of the hypothesized results were found. As with the previous dependent 

variables the hypothesized interactions were not observed. The implications of all these findings 

will be discussed. 

Dependent Variable: Mood 

 Overall mood was also assessed after participants had completed the planning task. This 

analysis was exploratory; therefore, no predictions are stated. Results revealed a significant main 

effect of cognitive load on mood, F (2,622) = 16.94, p < .01, η2 = .05. The main effect of 

cognitive load was qualified by Tukey’s HSD post hoc tests which show that the high load 

condition (M = 50.95, SE = 1.72) was significantly lower relative to the low load (M = 60.29, SE 

= 1.67) and no load (M = 64.71, SE = 1.69) conditions on overall mood. There was no significant 

difference between low cognitive load and no load. 

 A main effect of task type on mood was also observed, F (1,622) = 15.00, p < .01, η2 < 

.02. Participants had significantly higher mood when planning for the vacation task (M = 62.44, 

SE = 1.38) relative to the work task (M = 54.87, SE = 1.39). An interaction of cognitive load and 

task type was not observed, F (2,622) = 1.13, p =.32, η2 < .00. 
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Dependent Variable: Experience with the Task 

Experience with the assigned planning task was assessed. This analysis was exploratory; 

therefore, no predictions are stated. A main effect of load was observed, F (2,622) = 12.79, p < 

.01, η2 < .04. Tukey’s HSD post hoc analyses reveal a significant difference such that high load 

(M = 2.81, SE = .08) was significantly lower than no load (M = 3.30, SE = .08) and low load (M 

= 2.82, SE = .08) was significantly lower than no load.  

 A main effect of task type was observed, F (1,622) = 53.18, p < .01, η2 < .08. Such that 

participants had significantly more experience planning for the vacation task (M = 3.31, SE = 

.06) compared to the work task (M = 2.65, SE = .07). The interaction of cognitive load and task 

type was not significant, F (2,622) = .51, p =.59, η2 < .00. 

Dependent Variable: Task Prioritization 

 Participants were further assessed on whether they prioritized the cognitive load or 

planning task. This analysis was exploratory; therefore, no predictions are stated. Higher scores 

on the Likert scale measure indicating prioritization of the cognitive load task. A main effect of 

load on prioritization was not observed, F (1,412) = .13, p =.72, η2 < .00. There was no 

significant difference between the high (M = 3.38, SE = .07) and low load (M = 3.35, SE = .06) 

conditions in which task they prioritized.  

 A main effect of task on prioritization was not observed, F (1,412) = 1.94, p =.17, η2 < 

.00. There was no significant difference between the vacation planning (M = 3.30, SE = .06) and 

work planning (M = 3.30, SE = .06) tasks in which task they prioritized. Lastly, the interaction of 

load and task was not significant, F (1,412) = .25, p =..62, η2 < .00. 
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Discussion 

Overall, while main effects of cognitive load and task type were observed for planning steps 

generated and enthusiasm towards planned steps, the predicted interactions of cognitive load and 

task type on enthusiasm were not observed. Furthermore, the predicted results of cognitive load 

on planning efficacy were not observed. The specifics of these findings will be discussed, 

including the rationale for why the predicted findings may not have been observed. Future 

directions and limitations will also be discussed. 

Planning Steps Generated 

 Planning steps generated was the dependent variable which encapsulated the detail and 

efficacy with which participants planned. The more steps that are generated the better 

downstream outcomes are observed, namely the task being completed (Ferrari, 2001; Klaus et 

al., 2016). In this research study I hypothesized that the cognitive load task would result in the 

greatest number of steps being generated in the moderate cognitive load condition relative to the 

high load and no load conditions, regardless of what task the participants were asked to plan for. 

The rationale for this hypothesis was that moderate cognitive load would induce a concrete 

construal which would fundamentally change participants perceptions of the event that they were 

planning for (Huijser et al., 2020). Inducing a concrete construal via moderate cognitive load was 

theorized increase the specificity with which participants thought about the event they were 

planning for as well as truncating the amount of time they felt that they had to plan for it (Huijser 

et al., 2020). Unfortunately, the relationship between cognitive load and planning efficacy did 

not yield the hypothesized results. Overall, the findings support the cognitive load literature that 

suggests as cognitive load increases planning efficacy decreases (Ferrari, 2001).  
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 The cognitive load literature was supported by the results found in this study with a main 

effect of cognitive load on planning steps generated (Klaus et al, 2016). Participants produced 

significantly more planned steps for both the work and vacation tasks when they were under no 

concurrent cognitive load, with the fewest steps being generated under high concurrent cognitive 

load. The observed results mirror what the limited cognitive load literature on planning efficacy 

has found to this point, as cognitive load increases fewer working memory resources are 

available with which to properly consider all the necessary steps that might be required to 

complete a task (Klaus et al., 2016). As working memory becomes taxed this has downstream 

impacts on a variety of cognitive functions and in the context of this study it hinders participants 

planning capabilities.  

 The importance of finding that cognitive load hinders planning efficacy is that it builds 

upon the existing literature and demonstrates how reliably cognitive load can be induced leading 

to considerable downstream impacts (Huijser et al., 2020). If cognitive load can be quickly 

induced via the induction used in this study then it is reasonable to assume that cognitive load 

can also be reliably induced via a multitude of real world situations. Knowing that cognitive load 

negatively impacts planning behavior implies that for the most effective planning a person 

should be put in a situation where they can focus on the planning task at hand. Freeing up 

cognitive resources from other work tasks as well as other external factors which might induce 

cognitive load.  

 A further finding elucidated by this study was that task type had a significant main effect 

on planning steps generated. The findings are not particularly surprising, that the vacation 

planning task had significantly more steps than the work planning task. Participants were more 

detailed in their planning for an objectively positive future event relative to a work presentation 
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which is objectively less attractive. The main takeaway from this finding is that people are more 

likely to engage with planning for a positive future event. The applications of this finding are 

that employers could try to make work tasks more appealing and fulfilling for employees. 

Anecdotally, many people are extremely unhappy with their work and dread having to do it. The 

findings of my study suggest that if people looked forward to work they would plan more 

effectively. 

 Lastly, the main intention of my research study was to show differential outcomes of 

cognitive load on planning outcomes. What I expected to see was that moderate cognitive load 

would induce a concrete (proximal) construal that in turn would increase participants planning 

efficacy relative to high cognitive load or no load inductions (Hadar et al, 2019). The 

hypothesized result was not observed. The cognitive load induction utilized in my study did not 

have differential effects on planning efficacy at moderate cognitive load, suggesting that a 

concrete construal was not induced. Another interpretation of the results could be that even if a 

concrete construal was induced that it did not outcompete the effects observed by cognitive load. 

Either way, the predicted results confirm the cognitive load literature (Block et al., 2010). My 

hypothesis that a concrete construal could be induced via cognitive load leading to beneficial 

outcomes on planning was not confirmed, thereby suggesting that as my study is concerned that 

cognitive load did not have intended beneficial effects.  

 Alternative explanations for the observed findings center on the planning task itself and if 

the number of steps planned is an effective measure construal level. Furthermore, if generating 

fewer planned steps may paradoxically be a representation of a concrete construal. Addressing 

the first possibility, it may be the case that the number of steps generated on a planning task is 

not a particularly effective measure of construal level. The observed results could be caused by a 
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variety of factors including the affective spillover of the cognitive load task. The concurrent 

cognitive load task was difficult and not enjoyable, because of this the participants that were in 

the cognitive load conditions may have not sufficiently engaged with the planning task. 

Furthermore, while the planning task was intended to be as ecologically valid as possible there 

are considerable individual differences in people’s propensity to make detailed plans. It is 

possible that a larger than expected subset of participants were not comfortable with making 

plans as they were instructed. Having said that, I still observed a reduction in planned steps as 

cognitive load increased so even if participants were generally uncomfortable with the planning 

task a main effect of cognitive load was still observed.  

 Addressing the second possibility, it could be the case that for the planning task utilized 

in this study that fewer steps generated demonstrates a more concrete construal thereby 

confirming my hypotheses. Interpreting fewer steps generated as a concrete construal would be 

at odds with the literature, but one could conceptualize that cognitive load generating fewer steps 

is participants thinking of the planned for event in a way that can be achieved. Consolidating 

necessary steps into clusters because they are viewing the upcoming event more proximally and 

therefore planning fewer steps that can be acted upon and completed. Unfortunately, I don’t have 

any way of confirming nor disconfirming this conceptualization, especially because it is at odds 

with the literature. Future research would need to determine whether fewer steps generated on a 

planning task like what was utilized in this study might represent a concrete construal.  

Estimated Time to Complete Task 

 In this study it was hypothesized that estimated time to complete the task would decrease 

as a function of cognitive load. No effects of cognitive load, task type, or the interaction were 

observed in this study. The fact that no effects were observed makes any conclusions or 
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interpretations difficult. Primarily the expected effects of cognitive load on estimated time to 

complete the task may be a representation of the cognitive load manipulation not being 

significant enough, although this is not a likely scenario. The cognitive load manipulation was 

quite difficult. Therefore, it may also be the case that lack of psychological realism of the study 

influenced participants to not properly consider how long the planning would take. It could be 

the case that because the participants were not extremely motivated to plan as they would be in 

real life, and therefore the lack of effect was observed in this study.  

Enthusiasm 

 Finally, an interaction of cognitive load and task type was hypothesized such that 

enthusiasm towards the task would decrease as a function of cognitive load in the vacation 

planning task but not in the work planning task. The rationale for this hypothesis was that 

cognitively loading an individual makes them think more concretely and that increases the 

specificity of how an event is viewed (Klaus et al., 2016). In relation to planning for a vacation I 

predicted that as participants think about the specifics of planning for the event that they would 

feel more negatively about it, because they are not able to consider the more abstract or global 

thoughts that would be more positively valanced. These results were not observed, but main 

effects of cognitive load and task type were observed. 

 First and foremost a main effect of cognitive load was observed such that the high and 

moderate cognitive load conditions both had significantly less enthusiasm compared to the no 

load condition. This is contrary to the predictions that I made, but interestingly the means of both 

cognitive load conditions were very similar to one another. The means being extremely similar in 

both cognitive load conditions suggests that the manipulation had a similar effect regardless of 

the amount of cognitive load induced. Therefore, it appears as if there was a significant negative 
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impact or affective spillover of the cognitive load manipulation (Hooff & Hooft, 2016). It is 

worth noting that when total steps planned was included as a covariate the main effect of 

cognitive load was no longer significant, suggest that enthusiasm per step was the same across 

levels of cognitive load. Overall mood was still impacted even if the main effect of load on 

enthusiasm was nullified by including the variance associated with total steps generated. 

Participants more than likely were so unenthused with the load task that they felt wholly negative 

about the other aspects of the study that they were asked to do. The overall mood measure 

presented in this study confirms suggestions of affective spillover. Participants who were placed 

in the high cognitive load condition were significantly lower in mood relative to the other 

conditions, particularly the no load condition, suggesting that the cognitive load task caused 

participants negative affect which can have impacts on perceptions of other aspects of the study 

(Hooff & Hooft, 2016). In the future, it is worth considering how negatively the concurrent load 

task made participants feel and a different task may need to be utilized if enthusiasm is an 

outcome variable of interest. It could also be possible that cognitive load broadly negatively 

impacts people’s affective state, therefore decreasing enthusiasm regardless of the type of 

cognitive load induction utilized. Future research could compare differing cognitive load 

manipulations to see if there are differential impacts on enthusiasm for a planning (or other) task 

depending on the type of load induction. 

 The main effect of task type was relatively straightforward such that participants rated the 

vacation planning task with significantly more enthusiasm relative to the work planning task. I 

think the observed findings map onto typical anecdotal experience. Even those who enjoy the 

work that they do on average will have more enthusiasm planning for vacation, if for no other 

reason than the novelty of it. Planning for a work presentation is something that you can be 
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evaluated on, requires a considerable amount of work, and is the summation of work that you 

one has done over a long period of time. Planning for vacation is something that one can usually 

only do one or two times a year and therefore produces significantly more enthusiasm.  

Overall Take Aways 

 Broadly the results of this study show that cognitive load reduces planning efficacy and 

enthusiasm. Furthermore, the type of task that people plan for further impacts their planning 

efficacy and enthusiasm such that people are significantly better and more enthusiastic about 

planning for positively valanced events like a vacation than a systematic work review. Clearly 

cognitive load is a construct that needs to be considered in all facets of life. Truncating one’s 

available cognitive resources has immediate impacts on cognition; therefore, employers and 

people should consider how cognitively loaded they or their employees are when it comes to 

assessing their performance, making plans, or attempting any of a variety of tasks. Cognitive 

load has been shown to have significant downstream impacts and the present study only confirms 

the importance of this construct (Allen et al, 2014; Wolfe et al., 2019). The broad implications of 

my findings are that all facets of our day-to-day life need to consider how cognitive load is 

currently affecting people. By considering how cognitively loaded people are and creating 

strategies to supplement their cognition if they are cognitively loaded, or finding ways to reduce 

cognitive load, this will lead to appreciable benefits in any domain. 

Limitations and Future Directions 

 One of the primary limitations of the present study was the lack of psychological realism. 

Asking participants to plan for a work presentation or vacation is ecologically valid, but the way 

they were asked to do so all at once in the context of a Qualtrics survey was relatively different 

from how that would play out naturally. There are individual differences in participants 
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likelihood to even plan in a detailed manner as well but all participants were asked to plan, 

therefore some of them may have found the task to be quite difficult. The concurrent load task 

was also low in psychological realism. In my opinion it is a significant issue with most cognitive 

load inductions in that asking participants to hold information in the forefront of their mind is 

similar to how cognitive load would manifest in day-to-day life but the content of what 

participants are being asked to keep in the forefront is not. People on average will be cognitively 

loaded by ruminative thoughts, chores that they need to do when they get home, upcoming work 

tasks, etc. In this study and others though it is necessary that participants are uniformly loaded, 

for internal validity, the consequence of this is a reduction in psychological realism. The relative 

lack of realism in the planning task and the cognitive load induction could have impacts on how 

seriously participants took the study and their subsequent outcome variables. In the future it 

would be beneficial to find a way to get participants to plan for something that is upcoming in 

their life, while I manipulate their cognitive load by having them think about things that are 

relevant to their own life. Differing results from what were observed in this study might be 

found. 

 A further limitation of my study was I was unable to qualitatively assess the planning 

steps that participants generated. Being able to assess the relative concreteness and abstractness 

of participants specific steps that they generated may have informed the conclusions that could 

be drawn. Unfortunately, timing and resources were not in our favor and the qualitative 

assessment of the responses was reasonable. It is a possibility that if the responses were 

qualitatively coded that a difference in construal may be observed, thereby confirming my 

hypotheses. 
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 Another limitation of this study, which has been discussed throughout this section 

already, was the apparent difficulty and negatively valanced affective spillover of the cognitive 

load manipulation. The results of the study seem to suggest that the cognitive load manipulation 

was very difficult, thereby potentially loading participants working memory capacity too 

severely making the moderate cognitive load condition more severe than it was intended. 

Furthermore, the lack of effects seen on enthusiasm, and the fact that both the moderate and high 

cognitive load conditions had extremely similar enthusiasm suggests that the cognitive load 

manipulation was poorly received by participants. By having to do the cognitive load task 

participants may not have enjoyed or properly engaged with the other aspects of the study. A 

more appealing and less difficult cognitive load manipulation may show differential effects 

compared to those that were observed.  

 Future directions that should be pursued are increasing the ecological validity of the 

planning task and cognitive load induction. Furthermore, making the cognitive load induction 

less difficult or including an even lower loaded condition compared to what was utilized in the 

present study. I believe that under the correct circumstances cognitive load may have beneficial 

outcomes, but the present study was not able to confirm these suspicions. My primary 

assumption is that the moderate cognitive load condition was still too cognitively taxing and if it 

were easier for participants to attend to, and if the task itself was more compelling, differing 

results may have been observed. Future research could elucidate these findings. The results 

obtained by the present study can still be useful. Primarily, understanding that cognitive load 

negatively impacts enthusiasm and planning efficacy qualifies the relative downsides of 

multitasking or having to perform cognitively taxing cognitions while simultaneously performing 

another task. Employers and individuals alike can try to insure that if they want to properly plan 
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for a future even that they need to devote as much of their available cognitive resources to the 

planning task as possible.  

   



48 

 

References 

Allen, P., Edwards, J., Snyder, F., Makinson, K., & Hamby, D. (2014). The effect of cognitive 

 load on decision making with graphically displayed uncertainty information. Risky 

 Analysis, 34(8), 1495-1505. DOI: 10.1111/risa.12161 

 

Baddeley, A. (2000). The episodic buffer: a new component of working memory? Trends in 

 Cognitive Sciences, 4(11). 

 

Baddeley, A. (1983). Working Memory. Philospohical Transactions of the Royal Society of 

 London, 302(1110), 311-324. 

 

Benedek, M., & Fink, A. (2019). Toward a neurocognitive framework of creative cognition: the 

 role of memory, attention, and cognitive control. Current Opinion in Behavioral 

 Sciences, 27, 116-122. DOI: 10.1016/j.cobeha.2018.11.002 

 

Bichler, S., Schwaighofer, M., Stadler, M., Buehner, M., Greiff, S., & Fischer, F. (2019). How 

 working memory capacity and shifting matter for learning with worked examples – A 

 replication study. Journal of Educational Psychology. Advanced online publication. DOI: 

 10.1037/edu0000433 

 

Block, R., Hancock, P., & Zakay, D. (2010). How cognitive load affects duration judgments: A 

 meta-analytic review. Acta Psychologica, 134, 330-343. DOI: 

 10.1016/j.actpsy.2010.03.006 

 

Boltz, M. (1998). Task predictability and remembered duration. Perception & Psychophysics, 

 60(5), 769-784. 

 

Brunye, T., Martis, S., & Taylor, H. (2018). Cognitive load during route selection increase 

 reliance on spatial heuristics. Quarterly Journal of Experimental Psychology, 71(5), 

 1045-1056. DOI: 10.1080/17470218.2017.1310268 

 

Cane, J., Ferguson, H., & Apperly, I. (2017). Using perspective to resolve reference: The impact 

 of cognitive load and motivation. Journal of Experimental Psychology: Learning, 

 Memory, and  Cognition, 43(4), 591-610. DOI: 10.1037/xlm0000345 

 

Cantelon, J., Giles, G., Eddy, M., Haga, Z., Mahoney, C., Taylor, H., & Davis, C. (2018). 

 Exerting cognitive control under threat: Interactive effects of physical and emotional 

 stress. Emotion, 19(7), 1236-1243. DOI: 10.1037/emo0000509 

 

Claessens, B., Eerde, W., Rutte, C., & Roe, R. (2004). Planning behavior and perceived control 

 of time at work. Journal of Organizational Behavior, 25, 937-959. DOI: 10.1002/job.292 

 

 

 

 



49 

 

Cotrena, C., Branco, L., Cardoso, C., Wong, C., & Fonseca, R. (2016). The predictive impact of  

 biological and sociocultural factors on executive processing: The role of age, education, 

 and frequency of reading and writing habits. Applied Neuropsychology: Adult, 23, 75-84. 

 DOI: 10.1080/23279095.2015.1012760 

 

Deck, C., & Jahedi, S. (2015). The effect of cognitive load on economic decision making: A 

 survey and new experiments. European Economic Review. DOI: 

 10.1016/j.euroecorev.2015.05.004 

 

Deck, C., Jahedi, S., & Sheremeta, R. (2017). The effects of different cognitive manipulations on 

 decision making. 

 

Dillen, L., Papies, E., & Hofmann, W. (2013). Turning a blind eye to temptation: How cognitive 

 load can facilitate self-regulation. Journal of Personality and Social Psychology, 104(3), 

 427-443. DOI: 10.1037/a0031262 

 

Dokic, R., Koso-Drljevic, M., & Apo, N. (2018). Working memory span tasks: Group 

 administration and omitting accuracy criterion do not change metric characteristics. PLoS 

 ONE, 13(10). https://doi.org/10.1371/journal.pone.0205169 

 

Dunifon, C., Rivera, S., & Robinson, C. (2016). Auditory stimuli automatically grab attention: 

 Evidence from eye tracking and attentional manipulations. Journal of Experimental 

 Psychology: Human Perception and Performance, 42(12), 1947-1958. DOI: 

 10.1037/xhp0000276 

 

Engstrom, J., Johansson, E., & Ostlund, J. (2005). Effects of visual and cognitive load in real and 

 simulated motorway driving. Transportation Research Part F 8, 97-120. 

 

Eyal, T., Liberman, N., Trope, Y., & Walther, E. (2004). The pros and cons of temporally near 

 and distant action. Attitudes and Social Cognition, 86(6), 781-795. DOI: 10.1037/0022-

 3514.86.6.781 

 

Fiedler, K. (2007). Construal level theory as an integrative framework for behavioral decision-

 making research and consumer psychology. Journal of Consumer Psychology, 17(2), 

 101-106.  

 

Franco-Watkins, A., Rickard, T., & Pashler, H. (2010). Taxing executive processes does not 

 necessarily increase impulsive decision making. Experimental Psychology, 57(3), 193-

 201. DOI: 10.1027/1618-3169/a000024 

 

Fujita, K. (2008). Seeing the forest beyond the trees: A construal-level approach to self-control. 

 Social and Personality Compass, 2(3), 1475-1496. DOI: 10.1111/j.1751-

 9004.2008.00118.x 

 

Garrison, K., & Schmeichel, B. (2020). Getting over it: Working memory capacity and affective 

 responses to stressful events in daily life. Emotion. DOI: 10.1037/emo0000755 



50 

 

Gilbert, D., & Hixon, G. (1991). The trouble of thinking activation and application of stereotypic 

 beliefs. Journal of Personality and Social Psychology, 60(4), 509-517. 

  

Hadar, B., Luria, R., & Liberman, N. (2019). Concrete mindset impairs filtering in visual 

 working memory. Psychonomic Bulletin and Review, 26, 1917-1924. DOI: 

 10.3758/s13423-019-01625-6 

 

Harris, A., Young, A., Hughson, L., Green, D., Doan, S., & Hughson, E., & Reed, C. (2020). 

 Perceived relative social status and cognitive load influence acceptance of unfair offers in 

 the ultimatum game. PLOS One, 15(1), 1-18. DOI: 10.1371/journal.pone.0227717 

 

Hedden, T., & Yoon, C. (2006). Individual differences in executive processing predict 

 susceptibility to interference in verbal working memory. Neuropsychology, 20(5), 511-

 528. DOI: 10.1037/0894-4105.20.5.511 

 

Hooff, M., & Hooft, E. (2016). Boredom at work: towards a dynamic spillover model of need 

 satisfaction, work motivation, and work-related boredom. European Journal of Work and 

 Organizational Psychology, 26(1), 133-148. 

 

Hollands, J., Spivak, T., & Kramkowski, E. (2019). Cognitive load and situation awareness for s

 oldiers: Effects of message presentation rate and sensory modality. Human Factors, 

 61(5), 763-773. DOI: 10.1177/0018720819825803 

 

Huijser, S., Taatgen, N., &  Vugt, M. (2020). The art of planning ahead: When do we prepare for 

 the future and when is it effective? Journal of Experimental Psychology: Learning, 

 Memory, and Cognition. DOI: 10.1037/xlm0000970 

 

Klaus, J., Maedebach, A., Oppermann, F., & Jescheniak, J. (2016). Planning sentences while 

 doing other things at the same time: Effects of concurrent verbal and visuospatial 

 working memory load. The Quarterly Journal of Experimental Psychology, 70(4), 811-

 831. DOI: 10.1080/17470218.2016.1167926 

 

Kliegel, M., McDaniel, M., & Einstein, G. (2000). Plan formation, retention, and execution in 

 prospective memory: A new approach and age-related effects. Memory & Cognition, 

 28(6), 1041-1049. 

 

Koerner, A., & Volk, S. (2014). Concrete and abstract ways to deontology: Cognitive capacity 

 moderates construal level effects on moral judgements. Journal of Experimental and 

 Social Psychology. DOI: 10.1016/j.jesp.104.07.002 

 

Krcmar, M., & Eden, A. (2019). Rational versus intuitive processing. Journal of Media 

 Psychology, 31(1), 2-11. DOI: 10.1027/1864-1105/a000215 

 

Liberman, N., & Trope, Y. (1998).  Journal of Personality and  Social Psychology, 75(1), 5-

 18. DOI: 0022-3514/98 



51 

 

Liu, T., Bednar, J., Chen, Y., & Page, S. (2019). Directional behavioral spillover and cognitive 

 load effects in multiple repeated games. Experimental Economics, 22(3), 705-734. DOI: 

 10.1007/s10683-018-9570-7 

 

Liu, W. (2008). Focusing on desirability: The effect of decision interruption and suspension on 

 preferences. Journal of Consumer Research, 35. DOI: 10.1086/5921226 

 

Lovas, L. & Kacmar, P. (2016). Cognitive resources that help us tick: Recruitment of three often 

 postulated core executive functions in human prospective timing. Sudia Psychologica, 

 58. 

 

McCrea, S., Liberman, N., Trope, Y., & Sherman, S. (2008). Psychological Science, 19)12), 

 I1308-1314. 

 

Mitchell, T., Thompson, L., Peterson, E., & Cronk, R. (1997). Temporal adjustments in the 

 evaluation of events: The “rosy view”. Journal of Experimental Social Psychology, 33, 

 421-448. DOI: 0022-1031/97 

 

Miyake, A., Friedman, N., Emerson, M., Witzki, A., & Howerter, A. (2000). The unity and 

 diversity of executive functions and their contributions to complex “frontal lobe” tasks: A 

 latent variable analysis. Cognitive Psychology, 41, 49-100. DOI:10.1006/cogp.1999.0734 

 

Mullennix, J., Pilot, K., Steeves, T., & Burns, J. (2018). The effects of cognitive load on 

 judgements of titled visual art. Psychology of Aesthetics, Creativity, and Arts, 12(2), 166-

 176. DOI: 10.1037/aca0000128 

 

Murphy, G., & Greene, C. (2017). Load theory behind the wheel; Perceptual and cognitive load 

 effects. Canadian Journal of Experimental Psychology, 71(3), 191-202. DOI: 

 10.1037/cep0000107 

 

Newby-Clark, I., Ross, M., Buehler, R., Koehler, D., & Griffin, D. (2000). People focus on 

 optimistic scenarios and disregard pessimistic scenarios while predicting task completion 

 times. Journal of Experimental Psychology; Applied, 6(3), 171-182. DOI: 10.1037/1076-

 898X.6.3.171 

 

Nolden, S., Ibrahim, C., & Koch, I. (2019). Cognitive control in the cocktail party: Preparing 

 selective attention to dichotically presented voices supports distractor suppression. 

 Attention, Perception, & Psychophysics, 81, 727-737. DOI: 10.3758/s13414-018-1620-x 

 

Olschewski, S., Rieskamp, J., & Scheibehenne, B. (2018). Taxing cognitive capacities reduces 

 choice consistency rather than preference: A model-based test. Journal of Experimental 

 Psychology: General, 147(4), 462-484. DOI: 10.1037/xge0000403 

 

Osgood, J. (2018). Can ego-depletion be helpful? Testing the process model implication that 

 ego-depletion reduces irrational persistence. Basic and Applied Social Psychology, 40(3), 

 161-170. DOI: 10.1080/01973533.2018.1449748 



52 

 

Payne, J., Bettman, J., & Johnson, E. (1988). Adaptive strategy selection in decision making. 

 Journal of Experimental Psychology: Learning, Memory, and Cognition, 14(3), 534-552. 

 DOI: 0278-7393/88/500.75 

 

Petrucci, M., & Pecchinenda, A. (2017). The role of cognitive control mechanisms in selective 

 attention towards emotional stimuli. Cognition and Emotion, 31(7), 1480-1492. DOI: 

 10.1080/026999331.2016.1233861 

 

Plass, J., & Kalyuga, S. (2019). Four ways of considering emotion in cognitive load theory. 

 Educational Psychology Review, 31, 339-359. DOI: 10.1007/s10648-019—9743-5 

 Pouw, W., Rop, G., & Koning, B. (2019). The cognitive basis for split-attention effect. 

 Journal of Experimental Psychology: General. DOI: 10.1037/xge0000578 

 

Pruessner, L., Barnow, S., Holt, D., Joormann, J., & Schulze, K. (2020). A cognitive control 

 framework for understanding emotion regulation flexibility. Emotion, 20(1), 21-29. DOI: 

 10.1037/emo0000658 

 

Ramsey, R., Darda, K., & Downing, P. (2019) Automatic imitation remains unaffected under 

 cognitive load. Journal of Experimental Psychology: Human Perception and 

 Performance, 45(5), 601-615. DOI: 10.1037/xhp0000632 

 

Rey-Mermet, A., Gade, M., Souza, A., Bastian, C., & Oberauer, K. (2019). Is executive control 

 related to working memory capacity and fluid intelligence? Journal of Experimental 

 Psychology: General, 148(8), 1335-1372, DOI: 10.1037/xge0000593 

 

Schneider, D. (2018). Alertness and cognitive control: Testing the early onset hypothesis. 

 Journal of Experimental Psychology: Human Perception and Performance, 44(5), 756-7

 66. DOI: 10.1037/xhp0000497 

 

Schneider, D. (2019). Altertness and cognitive control: Is there a spatial attention constraint? 

 Attention, Perception, & Psychophysics, 81, 119-136. DOI: 10.3758/s13414-01801613-9 

 

Schulz, J., Fischbacher, U., Thoni, C., & Utikal, V. (2011). Affect and fairness: Dictator games 

 under cognitive load. Research Paper Series: Thurgau Institute of Economics and 

 Department of Economics at the University of Konstanz, 68.  

 

Schroeder, N., & Cenkci, A. (2019). Do measures of cognitive load explain the spatial split-

 attention principle in multimedia learning environments? A systematic review. Journal of 

 Educational Psychology, 112(2), 254-270. DOI: 10.1037/edu0000372 

 

Schmeichel, B., Vohs, K., & Duke, S. (2010). Self-control at high and low levels of mental 

 construal. Social Psychological and Personality Science, 000(00), 1-8. DOI: 

 10.1177/1948550610385955 

 

 



53 

 

Strickland, L., Elliott, D., Wilson, M., Loft, S., Neal, A., & Heathcote, A. (2019). Prospective 

 memory in the red zone: Cognitive control and capacity sharing in a complex, multi-

 stimulus task. Journal of Experimental Psychology: Applied, 25(4), 695-715. DOI: 

 10.1037/xap0000224 

 

Stykowiec, P., Babijew, A., Dunaj, K., & Wierzbicki, M. (2020). Working memory load and its 

 impact on space-based and motion-based stimulus-response correspondence (SRC) 

 effects. Journal of Cognitive Psychology. DOI: 10.1080/20445911.2020.1722135 

 

Todd, P., & Bensbasat, I. (1994). The influence of decision aids on choice strategies under 

 condition of high cognitive load. Transactions on Systems, Man, and Cybernetics, 24(4). 

 

Trope, Y., & Liberman, N. (2000). Temporal construal and time-dependent changes in 

 preference. Journal of Personality and Social Psychology, 79(6), 876-889. DOI: 

 10.1037/0022-3514.79.6.876 

 

Trope, Y., & Liberman, N. (2010). Construal-level theory of psychological distance. 

 Psychological Review, 117(2), 440-463. DOI: 10.1037/a0018963 

 

Yntema, D. (1963). Keeping track of several things at once. Human Factors 

 

Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases. 

 Science, New Series, 4157, 1124-1131. http://links.jstor.org/sici?sici=0036- 

  

Wang, Z., & Duff, B. (2016). All loads are not equal: Distinct influences of perceptual load and 

 cognitive load on peripheral ad processing. Media Psychology. 19, 589-613. DOI: 

 10.1090/15213269.2015.1108204 

 

Whitehead, P., Ooi, M., Egner, T., & Woldorff, M. (2019). Neural dynamics of cognitive control 

 over working memory capture of attention. Journal of Cognitive Neuroscience, 31(7). 

 DOI: 10.1162/jocn_a_01409 

 

Whitney, P., Rinehart, C., & Hinson, J. (2008). Framing effects under cognitive load: The role of 

 working memory in risky decisions. Psychonomic Bulletin & Review, 15(6), 1179-1184. 

 DOI: 10.3758/PBR.15.6.1179 

 

Wilhelm, O., Hildebrandt, A., & Oberauer, K., (2013). What is working memory capacity, and 

 how can we measure it? Frontiers in Psychology, 4. DOI: 10.3389/fpsyg.2013.00433 

 

Wolfe, B., Sawyer, B., Kosovicheva, A., Reimer, B., & Rosenholtz, R. (2019). Detection of 

 brake lights while distracted. Separating peripheral vision from cognitive load. Attention, 

 Perception, & Psychophysics, 81, 2798-2813. DOI: 10.3758/s13414-019-01795-4. 

 

Van Boven, L., Kane, J., McGraw, A., & Dale, J. (2010). Feeling close: Emotional intensity 

 reduces perceived psychological distance. Journal of Personality and Social Psychology, 

 98(6), 872-885. DOI: 10.1037/a0019262 



54 

 

Veer, A., Stel, M., & Beest, I. (2014). Limited capacity to lie: Cognitive load interferes with 

 being dishonest. Judgment and Decision Making, 9(3), 199-206. DOI: 

 10.2139/ssrn.2351377 

 

Vlassova, A., & Pearson, J. (2013). Look before you leap: Sensory memory improves decision 

 making. Psychological Science, 14(9), 1635-1643. DOI: 10.1177/0956797612474321 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



55 

 

Tables 

Table 1 

ANOVA Results – Total Steps Generated 

Predictor df MS F p 2 

Load 2 30.40 5.34  .00* .02 

Task 1 237.97 41.77    .00** .06 

Load X Task 2 3.00 .53 .59 .00 

Note. Total steps generated for planning task. ** p <.001 *p < .005 

 

Table 2 

ANOVA Results – Total Time Predicted 

Predictor df MS F p 2 

Load 2 3.24e7 1.63 .19 .00 

Task 1 2.17e7 1.10 .29 .00 

Load X Task 2 1.39e7 .70 .49 .00 

Note. Total time predicted to complete planning task. 

 

Table 3 

ANOVA Results – Total Steps Generated 

Predictor df MS F p 2 

Step 1      

Load 2 9.98e6 .28 .76 8.95e-7 

Task 1 1.05e7 2.91 .09 .00 

Load X Task 2 3.22e6 .09 .92 2.89e-4 

Step 2      

Load 2 3.54e5 5.34 .88 4.41e-4 

Task 1 1.82e6 .69 .41 .00 

Load X Task 2 4.49e6 1.69 .19 .00 

Note. Time predicted for first and second step. 

 

 

Table 4 

ANOVA Results – Total Enthusiasm 

Predictor df MS F p 2 

Load 2 378.58 4.13 .02 .01 

Task 1 5366.49 58.49    .00** .09 

Load X Task 2 18.05 .19 .82 5.71e-4 

Note. Total time predicted to complete planning task. ** p <.001 
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Figures 

 

Figure 1. Categories and exemplar list 
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Figure 2. Example of updating task. Participants will be presented with categories, exemplars, 

and box to recall the last exemplar seen. 
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• I paid extremely close attention. 

 1  2  3  4  5 

       (Not at all)                               (Very much so) 

• I completed this study as fast as I could. 

 1  2  3  4  5 

      (Not at all)                                  (Very much so) 

• I am certain this is the first time I have done this survey. 

 1  2  3  4  5 

       (Not at all)                                (Very much so) 

• My responses to this survey were real and honest. 

 1  2  3  4  5 

     (Not at all)                                             (Very much so) 

• You should not use my responses on this survey because I did not take it seriously. 

 1   2  3  4  5 

      (Not at all)                                (Very much so) 

   

Figure 3. Example ending questionnaire on effort. Used for exclusion purposes. 
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Figure 4. Cognitive load and task type on total steps generated. 
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Figure 5. Cognitive load and task type on total enthusiasm. 
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 Your supervisor has asked you to give a presentation on all the work you have done in the       

past six months. You have three weeks to prepare for this presentation. What are all the  

steps necessary to complete this task? 

 

Figure 6. Example planning task. 
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- What is your overall enthusiasm towards the work planning task? 

1  2  3  4  5 

         (Not at all)            (Indifferent)    (Very much so) 

- How much total time will it take you to plan for the work planning task? 

 

- How much time will it take for the first step (pipe in response) you noted for your planning task? 

 

- How much time will it take for the next step (pipe in response) you noted for your planning task? 

 

- What is your enthusiasm towards the first step you indicated (pipe in) in the planning task? 

1  2  3  4  5 

     (Not at all)            (Indifferent)    (Very much so) 

- What is your enthusiasm towards the next step you indicated (pipe in) in the planning task? 

1  2  3  4  5 

       (Not at all)            (Indifferent)                 (Very much so) 

       

       Figure 7. Example general and specific measure of time / enthusiasm for the work planning 

task. 
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Appendix 

 

Figure 8. IRB approval letter. 
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