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ABSTRACT  

 

The present study compared pausing behavior while writing in the L1 and the L2 of 

emergent bilinguals and investigated the role of WM and proficiency level, as well as observed 

the cognitive processes that occurred during these pauses using a mixed-methods approach. 

Learners from a 5th semester (N = 17), 7th semester (N = 16), and graduating seniors (N = 14) 

produced argumentative tasks in their L1 and L2 and all writing behavior was recorded using 

Inputlog (Leijten & Van Waes, 2013), a keystroke logging program designed specifically for 

writing studies. Pause frequency and length was compared within and across languages and 

regressions were run to test the effects of the different components of WM on pausing behavior in 

the L1 and L2. Proficiency level was also included for the L2. Stimulated recalls were collected 

for a subset of participants (N = 5) and these were coded according to Kellogg’s (1996) model of 

writing to compare cognitive behavior. 

 Results show that in both languages pause length increased by constituent level but that all 

pauses were longer in Spanish than English. The relationship of WM and pauses was different for 

each language, in English visual spatial WM was related to pause frequency between sentences 

while the updating function was related to pause length between words and pause length and 

frequency between sentences in Spanish. Proficiency level was found to have the most effects on 

pauses, with those at higher proficiency levels pausing less frequently between words and 
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sentences and pausing for shorter periods of time. Stimulated recall comments showed that 

participants did engage in the cognitive processes described by Kellogg (1996) in both languages, 

however there were qualitative differences. Processes related to formulation were the most 

prevalent in both languages, but there were more behaviors related to planning in English and 

translation was the most frequent behavior in Spanish. Some differences were also seen by 

proficiency level, those with a lower proficiency level did not show evidence of monitoring in 

Spanish while those with a higher proficiency level did.  
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CHAPTER 1: INTRODUCTION 

Writing is a complex skill that involves coordinating several mental processes as one attempts to 

respond to the writing task, drawing connections to their own knowledge base and learning in the 

process, while also keeping in mind the audience and anticipating and responding to their reactions 

to the text. As such, writing is closely associated with formal education (Grabe & Kaplan, 1996) 

because unlike speaking, which most people will be able to do before the age one typically enters 

school, writing must be taught and learned and requires practice to master. In the realm of second 

language (L2) writing, writing tasks can be used as a site for language learning, to learn content, 

or as a skill in and of itself (Manchón, 2011).  How one learns to write and the many factors that 

interplay in both the writing process and outcomes is an area that has received much attention for 

both the first and second language, but there is still much that remains to be discovered.  

Although cognitive writing processes are well established for composing in the first 

language (L1) (see Kellogg, et al., 2013 for review), this topic is not as well understood for L2 

writers, as much of the research on L2 writing has focused on the end product (see Polio, 2012 for 

review). There is also a lack of research about how individual differences, such as working 

memory (WM), affect the writing behavior of L2 learners and how this affects the quality of the 

final text (Kormos, 2012). This study seeks to fill these gaps in our current knowledge by 1) 

examining the cognitive writing process of L2 writers, 2) measuring individual differences, and 3) 

evaluating their effects on the writing process.  

One of the most influential models of the cognitive processes of writing is that of Hayes 

and Flower (1980) as it fostered research not only in writing in separate steps or process writing, 

but also how mental processes interact during writing tasks. Kellogg (1996) updated the model 

proposed by Hayes and Flower (1980) to include WM which mediates how the processes interact. 
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His model contains three main recurring processes: formulation, execution, and monitoring. 

Formulation involves the planning of ideas to be included in the text and the translation of these 

ideas into words and sentences. Execution involves the writing or typing of the words onto the 

page. Once text has been either proposed in the mind or produced on the page, the writer monitors, 

that is, they evaluate whether what they have produced matches what they intended to express and 

will make revisions as necessary (Kellogg, 1996). Since these processes can occur simultaneously 

as one is writing, the carrying out of these functions relies on the use of WM and individual WM 

capacity will determine how well the writer will be able perform each process as well as ease in 

switching between processes.  

A number of studies have investigated the effects of WM on writing in the L1 and have 

found that the different processes rely on the different components of WM and that variation in 

WM capacity affects different aspects of the quality of writing (Olive et al., 2008; Vanderberg & 

Swanson, 2007). However, within studies on the cognitive processes involved in L2 writing, only 

three studies include measures of WM (Kormos & Sáfár, 2008; Adams & Guillot, 2008; Révész 

et al., 2017) which is surprising given its central role in writing and extensive research on the role 

of WM in other aspects of L2 learning (Kormos, 2012; Williams, 2012). The results are mixed as 

to the effects of WM on L2 text quality; two studies found a positive connection between 

phonological short term memory (PSTM) and text quality (Adams & Guillot, 2008; Kormos & 

Sáfár, 2008) while another study found that participants with higher PSTM had less lexical 

complexity (Révész et al., 2017) and only one of the three studies found a correlation between 

executive control and text quality (Révész et al., 2017). The difference in findings could be due to 

several factors such as the types of tasks used to elicit writing, the age and writing experience of 

the participants, and the ways in which the texts were evaluated, therefore more research is 
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warranted to further investigate the link. Furthermore, only one study to date has investigated the 

effects of WM on writing fluency as measured by keystroke logging (Révész et al., 2017).  

Not only is there a lack of studies exploring the connection between WM and L2 writing, 

there are also only a handful of studies investigating the cognitive processes of formulation, 

execution, and monitoring in the L2 even though there is a large body of research for the L1 that 

largely confirms Kellogg’s (1996) model. Within the studies observing process in the L2, the 

majority have done so using a single observation method. Many earlier studies employed the use 

of think aloud protocols (e.g., Roca de Larios et al., 2008; Skibniewski, 1988). While these provide 

direct insight and are concurrent with the writing task, it has been argued they are likely to change 

the very process they wish to describe (Janssen et al., 1996). Recent studies have opted for the use 

of stimulated recalls (Gánem-Gutiérrez & Gilmore, 2018; Révész et al., 2017), which, although 

they are delayed from the writing event, still provide direct evidence of writing cognition. These 

can be combined with other direct methods of observation such as keystroke logging or eye 

tracking to increase their validity (Leijten & Van Waes, 2013).  Since the introduction of 

computers and the increase in their availability and use, keystroke logging has been growing as a 

tool for investigating writing (e.g. Spelman Miller, 2000; Spelman Miller et al., 2008; Stevenson 

et al., 2006) , though its application to L2 writing research is still limited. However, recent studies 

have exemplified how stimulated recalls can be triangulated and aligned with keystroke logging 

data to provide further insight to both the physical and mental writing process (Barkaoui, 2019; 

Révész et al., 2019) 

As hinted at earlier, another variable that is often not accounted for is that of L2 proficiency 

level. A number of writing studies have suggested that lower proficiency is related to lower text 

quality (e.g. Sasaki & Hirose, 1996; Schoonen et al., 2003), however the relationship between 
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proficiency level, writing behaviors and text quality has been scarcely studied (Gánem-Gutiérrez 

& Gilmore, 2018). Kormos and Sáfar (2008), did include learners at different proficiency levels, 

but writing was not the sole focus of their study as they were investigating the effects of WM on 

all areas of language use (reading, writing, speaking, listening). When investigating the 

distribution of different writing processes throughout the act of composing, Roca de Larios et al. 

(2008) do use writers of different proficiencies, but because their participants are also different 

ages and at different levels of experience (high school, college, and graduates) the differences due 

to language proficiency are likely to be compounded with these other variables. Gánem-Gutiérrez 

and Gilmore (2018) also control for proficiency level, however the focus of their study is also on 

the temporal aspect of writing and they do not take into account other cognitive variables. A study 

investigating the cognitive process of writing that includes learners who are similar in age and 

writing experience would add to our current knowledge base and may be able to help explain some 

of the differences in results found in previous studies.  

While a growing number of studies does observe writers in both their L1 and L2, there are 

few that triangulate pausing behavior with a direct observation of the cognitive processes 

underlying pauses such as think-alouds or stimulated recalls. In the context being considered, that 

of university level language learners, writing ability is fairly well established in the L1, and they 

can draw on this knowledge when writing in the L2. As these skills continue to develop in their 

L1 and they are learning new linguistic resources, these are likely to interact as students compose 

in both languages (Tullock & Fernández-Villanueva, 2013) but the ability to transfer linguistic 

resources may require a certain proficiency level before learners are able to fully access these skills 

(Roca De Larios et al., 1999; Chenoweth & Hayes, 2001; Ellis & Yuan, 2004). Although this 

interaction is predicted within a multicompetence view by the Dynamic Systems Theory (Nitta & 
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Baba, 2014) many studies – even the rare ones that do employ a dynamic systems lens into L2 

writing – nevertheless do not take a holistic approach to writing development that considers how 

these two systems interact as they only observe writing in the target language (e.g., Roca de Larios 

et al., 2008; Schwartz, 2003; Mikulski & Elola, 2011; Tullock & Fernández-Villanueva, 2013). 

Even among studies that do observe writers composing in both languages, especially with the use 

of keystroke logging, few provide insight into the cognitive processes underlying the observable 

writing behavior (Van Waes & Leijten, 2015). This small number of existing studies coupled with 

calls in the literature (Barkaoui, 2019; Chukharev-Hudilainen et al., 2019; Ortega & Carson, 2010; 

Révész et al., 2019), show the need for more studies that compare writers across their languages 

using multiple methods to observe different aspects of writing. 

Finally, the majority of studies focus on writing processes in English as a second or foreign 

language with only a handful of studies that examine Spanish as a foreign or heritage language 

(Elola & Mikulski, 2013, 2016; Mikulski & Elola, 2011; Schwartz, 2003). Schwartz (2003) 

observed the thought processes of three heritage speakers writing a letter to their cousin in Spanish 

and a series of studies by Mikulski and Elola (Elola & Mikulski, 2013, 2016; Mikulski & Elola, 

2011) compared differences in pausing and revision behavior in Spanish and English of heritage 

and L2 learners on an in-class writing assignment. No study to date has observed writing in English 

as an L1 and Spanish as L2 measuring both online writing behaviors and cognitive processes of 

writing.  

In order to fill these gaps in the literature, the current study observes the on-line writing 

behavior of university students with different L2 proficiency levels in Spanish writing in both their 

L1 (English) and L2. Keystroke logging data was recorded using Inputlog (Leijten & Van Waes, 

2013) which is designed for writing research and can analyze pausing, and revision behavior. Each 
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participant was also asked to complete tasks to measure their phonological, visual-spatial, and 

executive control of WM. A sub-set of the participants was asked to participate in a stimulated 

recall where they were asked to explain their thought process as they were writing, prompted by 

the play-back of their essay. Once they completed these tasks, the pausing behaviors were 

compared in each language as well as in relation to WM and proficiency measures to see if there 

are any differences between languages and how and if WM and proficiency influence pausing 

behavior. The stimulated recall comments of a sub-set of participants were transcribed and coded 

according to Kellogg’s (1996) processes to describe the processes that occurred throughout the 

writing tasks. They were also compared across participants and languages to provide insight into 

how these processes may have affected pausing behavior.  
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CHAPTER 2: REVIEW OF LITERATURE 

Writing is a complex task that involves the coordination of several different mental activities that 

are influenced by differences in each individual. When writing in a second language, there are 

even more factors involved that contribute to the level of success achieved by the writer. This 

chapter will first take a look at models of writing that will serve as the theoretical basis of the 

study. It will then describe working memory (WM), as this individual difference is central to the 

model of writing the study uses as its basis. Next, it will take a look into studies investigating the 

role of WM in writing. Following these studies will be a review of studies of second language (L2) 

writing with a portion on the three studies that have considered both of these variables. It will then 

delve into the individual variables considered in the study, working memory and L2 proficiency, 

followed by a discussion of the tool to be used to collect the writing data.  

 

2.1 Models of Writing  

One of the most, if not the most, cited and investigated models of writing is that of Kellogg (1996) 

because it not only explains the internal cognitive processes of writing, but also makes a prediction 

of how WM will mediate the realization of and interaction of these processes. Before WM was 

incorporated into models of writing, and even before writing was seen as a cognitive activity, it 

was considered to be a sequential activity occurring at different points in time as suggested by the 

names of earlier models; Pre-write / Write / Re-Write model (Rohman, 1965) and the Conception 

/ Incubation / Production model (Britton et al., 1975). However, Flower and Hayes’ (1981) seminal 

work changed the way the writing process was viewed, leading toward a greater focus on the 

mental activity instead of the text itself or the end product.  
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The model proposed by Hayes and Flower (1980) includes three hierarchically organized 

components, planning, translating and reviewing, which are all controlled by a monitor. Planning 

involves the formation of ideas to be incorporated into the text. Translation takes those ideas and 

transforms them into language, while reviewing comprises both evaluating either ideas or text for 

alignment with the goal and editing the text (Hayes & Flower, 1980). Processes can also be 

embedded inside another process such as reviewing while translating when the writer realizes they 

mistyped a word and they go back to fix it. All of these processes are controlled by the monitor 

which determines when the writer will move from one process to the next. An outline of this model 

can be seen in Figure 1.  

   

Figure 1. Flower and Hayes’ (1980) model of the writing process 

This model inspired many researchers to no longer only focus on produced text as the object of 

writing research, but the writers themselves and the mental activities they engage in as they 

produce. A large number of studies do so via the use of think-aloud (TA) protocols to qualitatively 

describe the processes or count the number of occurrences of each process. The results of these 

The 

writer’s 

long term 

memory 

 
Knowledge of 

Topic, 

Audience and 
Writing Plans 

WRITING PROCESSES 

Planning 

Organizing  

Goal 

Setting 

G
en

er
at

in

g
  

Translating Reviewing 

 

Evaluating 

Revising 

Monitor 

Task Environment 

The Rhetorical 

Problem 
Topic, Audience, Exigency 

Text 

produced 

So far 



 

9 

 

studies led to a deeper understanding of what writers do as they write as well as some changes to 

the original model which account for individual differences found in different writers.  

 One of the more significant changes to the model was that by Kellogg (1996) who, in 

addition to changing the grouping and sub-grouping of some of the processes, also incorporated 

Baddeley’s (1986) model of WM. Hayes also acknowledged the role of WM in his 1996 model 

(Hayes, 1996), however in his version, WM is assumed to be available to and used by all of the 

writing processes while Kellogg (1996) made specific predictions for the interaction of the 

different components of WM with specific sub-processes of the writing process. Kellogg’s (1996) 

model, as seen in Figure 2, contains three main processes, formulation, execution and monitoring, 

each of which contain two sub-processes. Though not shown in the model, these sub-processes 

also contain further processes which will be explained in further detail.  

       

  

Figure 2 Kellogg’s (1996) model of writing processes and working memory 
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The arrows in the model show the flow of the information between the basic processes (planning, 

translating, programming, executing, reading, and editing) and the larger systems (formulation, 

execution, monitoring). As in the previous model, these are hierarchal and recurring meaning that 

there is interaction among the processes, and they can occur simultaneously. For example, editing 

can occur before execution; in other words, as the idea is being formed it is also being changed. It 

is also possible that during execution the writer is formulating the following idea, as long as 

carrying out both functions is within the capacity of the central executive (Kellogg, 1996).  

In Kellogg’s (1996) model of writing, planning is related to goal setting. These goals 

involve how the writer is going to respond to the task of writing, coming up with ideas related to 

the goal that has been set, and organizing the ideas to guide the writer to further action. The output 

created by planning can take several forms, it may involve concrete ideas that can easily be 

translated into language or it may be visual representations and emotions that require further 

planning before they are ready to be translated. Translation is then largely a linguistic process that 

converts ideas into written text. This involves “selecting the lexical units, building a syntactic 

frame, phonologically representing the lexical units in the frame, and converting phonemes into 

graphemes,” (Kellogg, 1996, p. 60) which then becomes the output for execution. These two 

processes, planning and translating, are grouped together under formulation given that it is not 

always possible to distinguish planning from translation. In some cases, planning will even involve 

partial translation, but it may not always be sent to execution.  

The end result of translation is ready for use by execution where the motor movements of 

the appropriate system will be first programmed and then executed. In the case of handwriting, 

this will involve the selection of the size and shape of the letters as well as the force and grip 

required to hold the writing utensil. For typing, it will include the coordination of finger, hand, and 
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arm movements to press the correct keys. Programming could also be of the speech system if the 

text is to be composed using dictation.  

Once the writer has produced an idea or text, they monitor these outputs. In doing so, they 

evaluate whether the proposed text or actual text aligns with their goal for writing. In the case of 

monitoring already produced text, it is expected that they will read what they have written. Reading 

involves several processes including “recognizing words, comprehending sentences, establishing 

coherence among sentences, and building global discourse structures” (Kellogg, 1996, p. 61). 

Though reading is required for writing well, it must be combined with editing. A writer must 

evaluate the goal they have set and whether the output they have created accomplishes that goal. 

This can be at the planning/translating stage or once they have already composed part of their text. 

If the writer recognizes a mismatch between planned or proposed text and their goal, they must 

engage in more planning until they decide they have met their goal. However, if there is a 

discrepancy between their goal and already produced text, they will make changes to the text such 

as deleting, adding, or substituting. Editing can be local, such as fixing spelling errors, or global, 

such as organization of the text.  

Figure 2 also shows the predictions of the demands placed on WM by each system and the 

demands placed on each component by each sub-process are further outlined in Table 1. In 

Kellogg’s (1996) original prediction, every sub-process except execution put high demands on the 

central executive because it was assumed that typing or handwriting is an automatized activity. 

However, he does note that in the case of younger writers or less experienced typists, programming 

is in fact likely to make demands on the central executive because they are novel activities which 

do require the use of the central executive. Planning was also assumed to place demands on the 

visuospatial sketchpad because writers may draw on visual imagery in creating ideas and recalling 



 

12 

 

them from long term memory as well as in visualizing organizational schemes, supporting 

graphics, orthography, and the layout. Translating was predicted to draw on resources from the 

phonological loop as writers rehearse speech as they generate sentences. The phonological loop 

stores phonological representations of the words as they form phrases, clauses and sentences to be 

used in execution. Finally, reading also places a demand on the phonological loop due to the use 

of the “inner-voice” (Baddeley et al., 1981). Thus, the original model predicted a large involvement 

of the central executive and a smaller and more specific role for the two storage components. 

Research since the model proposed in 1996 has largely confirmed these predictions and added to 

our understanding of the role of WM in writing. This will be further explained in Section 2.3.  

Table 1 Resources of working memory used by basic processes  

 Working Memory Resource 

Basic Processes Visuospatial sketchpad Central Executive Phonological Loop 

Planning ✓ ✓  

Translating  ✓ ✓ 

Programming  ✓  

Executing    

Reading   ✓ ✓ 

Editing  ✓  

 

2.2 Working Memory 

Now that the model of writing has been established and the role of WM in the original model 

explained, it is time to consider further the concept of what WM is to better understand how it 

works in combination with the writing process.  

Baddeley and Hitch (1974) were the first authors to propose a multicomponent model of 

the WM system which is used to temporarily store information in order to carry out various 

complex cognitive tasks. This system, further developed by Baddeley (1986), consists of three 

components, a central executive, phonological loop, and visuospatial sketchpad, each of which is 

limited in capacity. The central executive controls where attention is directed and is aided by the 

other two short-term storage systems; the phonological loop and visuospatial sketchpad. The 
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phonological loop is a temporary store of verbal and acoustic memory traces that can be maintained 

by verbal or sub vocal rehearsal, or they will fade after about two seconds. The visuospatial 

sketchpad is responsible for the storage of visual and spatial information. A fourth component, the 

episodic buffer, was later added to account for phenomena that could not be explained by the 

original model (Baddeley, 2000). The episodic buffer is multidimensional and is able to 

temporarily store chunks or episodes and serves as an interface for information from the 

phonological loop and visuospatial sketchpad with perception and long-term memory through use 

of its multidimensional code (Baddeley, 2000). Similar to the original components of WM, the 

episodic buffer is also limited in capacity and is now assumed to be a passive store (Baddeley, 

2010). As opposed to earlier models, the model proposed by Baddeley and Hitch (1974) is more 

focused on complex cognition than memory (Baddeley, 2000). However, they are intricately 

connected.  

Since learning, and more specifically, language learning, are complex cognitive tasks, and 

individuals vary in their WM capacity, these differences will affect both the learning process and 

ability (Williams, 2012). Studies have shown that the different components of WM are in fact 

related to language learning, though it appears that phonological short term memory may not be 

as important in later stages of language learning (Grey et al., 2015). Writing is also a complex 

cognitive task as can be seen from the models previously described (Kellogg, 1996). Even though 

writing differs from speaking tasks in that there is less time pressure than in speech, writers must 

still coordinate the various components of the writing process in a parallel fashion (Kormos, 2012). 

A number of studies have shown that this makes demands on WM when  participants compose in 

their L1 (Hayes & Chenoweth, 2006; Olive et al., 2008), but only a few have investigated WM in 

L2 writing (Adams & Guillot, 2008; Kormos & Sáfár, 2008; Révész et al., 2017). As Kormos 
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(2012) points out, this is surprising because it is likely that even greater demands will be placed 

on WM stores as writers must not only coordinate writing processes, but must also choose words 

and form sentences in a language they are not as familiar with and keep in mind overall 

organization and cohesion. The few studies that have investigated the relationship between WM 

and L2 writing have found that it does play a role, but they have differed as to which component 

is related to certain writing outcomes (Révész et al., 2017).  

In order to establish the link between WM and L2 writing processes and outcomes, it is 

important to use tests that are reliable and valid. A number of tools have been developed for this 

purpose and are among the most commonly used tools in cognitive psychology (Conway et al., 

2005). There are three common tests for measuring the phonological loop; digit, word, and non-

word repetition tasks. In each of these tasks, participants are presented with a series of digits, 

words, or non-words conforming to the phonotactic rules of a given language and are asked to 

repeat them back in the same order. Depending on how the tasks are designed, they measure 

different aspects of the phonological loop (Williams, 2012). For example, a digit repetition task, 

where items are presented at about one item per second allows for rehearsal of previous items, 

therefore it measures the durability of the memory trace and rehearsal (Baddeley, 2000).  On the 

other hand, a word or non-word repetition task measures the amount of time phonological 

information remains in memory without the possibility of rehearsal (Williams, 2012). In these 

tasks, participants are presented with words or non-words of varying syllable lengths, and the more 

syllables they contain, the less likely the participant will be able to correctly repeat back the 

beginning of the word or non-word because they will have been lost from PSTM (Williams, 2012). 

It has been found that performance on these two tasks is correlated (Gathercole et al., 1992), 

suggesting that they both tap into the ability to retain serial order (Williams, 2012).     



 

15 

 

 A similar task, Corsi’s blocks test, was developed to measure the capacity of the 

visuospatial sketchpad (Milner, 1971). In this task, instead of being asked to recall verbal 

information, the items are presented visually, namely nine blocks in an irregular pattern. In the 

original version these were wooden blocks, but the test has now been adapted for use on the 

computer. A specific number of blocks are signaled during each trial at the rate of one block per 

second and participants are asked to recall the order and position of the blocks to measure their 

visual spatial span. It has been shown that this is a valid task (Vandierendonck et al., 2004).  

In order to measure an individuals’ executive function, it is necessary to employ a task 

where they must retain certain information while also performing another cognitive task (Williams, 

2012). One of the first tasks developed for this purpose is the reading span task (Daneman & 

Carpenter, 1980) in which participants read sequences of unrelated sentences and then are asked 

to recall the last word of the sentences in order. The reliability of the original task has been 

questioned in a study where participants were found to have different scores between short periods 

of time because they varied in their attention in reading the sentences, however, it can be improved 

by asking participants to rate the plausibility of each sentence (Waters & Caplan, 1996). This task 

is based on a domain-specific view of WM because the information that is processed and recalled 

is verbal, however, there are also tasks that are domain-general, meaning that do not rely on verbal 

information, but still combine a memory task with a processing component (Williams, 2012). 

Tuner and Engle (1989) developed an operation span task (OSpan) in which participants perform 

mathematical operations followed by words to be recalled. The task was further developed to 

change the order of presentation; instead of the number of items to be recalled sequentially 

increasing across sets, the order has been randomized preventing participants from anticipating the 

number of items to be recalled (Engle, 2002). It specifically measures the updating function of the 
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central executive. This task is considered especially suitable for language research because it is 

independent of language processing (Williams, 2012).   

Although the central executive was once thought of as a single unit of WM, it is now 

thought that it carries out several different functions (Baddeley, 2010). One of these functions is 

task-switching ability, the ability to change from one task to another. This specific function of the 

central executive can be measured by the Color Shape task (Miyake et al., 2004) which presents 

participants with colors and with shapes. In some trials they are asked to only identify the color, 

in others only the shapes, and in some blocks, they are asked to switch between identifying the 

color and shape as indicated by a cue. This is relevant to writing research because as has been 

discussed previously, writers switch between performing the different components of the writing 

process as they progress through a writing session.  

 Now that working memory and ways of measuring individual capacity have been 

considered, the next section will examine how working memory has been investigated in relation 

to writing.  

 

2.3 Working Memory in Writing 

After the introduction of Kellogg’s (1996) model, a large number of studies sought to both validate 

the model and test the hypothesis of the demands placed on WM by the writing process (see 

Kellogg et al., 2013 for review). The majority of studies fall into two categories, regression and 

dual-task methodology. The regression approach involves measuring the various capacities of WM 

and examining how these correlate with measures of writing performance such as fluency or the 

overall quality of the text. Dual-task methodology involves requiring participants to perform two 

tasks simultaneously that require the use of either the central executive alone or that also tap into 
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the phonological loop, or visuospatial sketchpad. For example, to determine the effects of the 

phonological loop on composing, participants can be asked to keep a string of six numbers in mind 

while also performing a writing task. The researcher can then observe how performing the 

secondary task, remembering the string of numbers, disrupts the task of composing (Kellogg et al., 

2013). Findings so far have confirmed the central role of executive functions in composing. It was 

also confirmed that translating involves the use of the phonological loop as well as the central 

executive (Chenoweth & Hayes, 2003). Two of the predictions made in the original model were 

shown to be incorrect or at least partially incorrect. One study found that editing does make 

demands on the phonological loop (Hayes & Chenoweth, 2006), contrary to Kellogg (1996), 

although it may be that reading as opposed to editing interrupted concurrent articulatory 

suppression (Kellogg et al., 2013). Another study also suggests that not all planning makes 

demands on the visuospatial sketchpad (Olive et al., 2002); instead only planning involving 

concrete concepts uses the visuospatial sketchpad while planning of abstract ideas or language 

does not. Kellogg et al. (2016) further investigated the demands placed on phonological memory 

and the visuospatial sketchpad in the planning and generating of sentences and contrary to their 

original hypothesis found that composing a sentence with related concepts placed a large demand 

on phonological short-term memory.  

Although a large body of research exists on these interactions for writing in the L1 and the 

role of WM is fairly well understood, only a few studies have investigated the varying demands 

placed on WM by composing in an L2 and so far have found mixed results (Adams & Guillot, 

2008; Kormos & Sáfár, 2008; Révész et al., 2017). Only one study found the central executive to 

be predictive of text quality and a negative connection between phonological short-term memory 

and complexity (Révész et al., 2017), while the other two studies found a positive correlation 
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between phonological short-term memory and text quality (Adams & Guillot, 2008; Kormos & 

Sáfár, 2008) leaving the role of WM unclear when composing in an L2. The subsequent sections 

will first provide a brief review of WM processes used in L1 when composing longer texts 

followed by a review of the few studies to explore these processes in the L2. 

 

2.3.1 Working Memory in L1 Writing 

An example of a study to use regression analysis which correlates measures of the various 

components of WM to measures of writing performance is that of Vanderberg and Swanson 

(2007). They observed writing in 160 high school students with two prompts, one from the Test of 

Written Language – 2 (TOWL-2; Hammill & Larsen, 1988) which asked the students to create a 

story based on a picture and a second task asking them to write about a character who faces a 

challenge and how the character responds. These texts were given a holistic rating based on their 

structural quality and were also rated based on correct usage of capitalization and punctuation, and 

their syntactic complexity (number of clauses, linking words, compound sentences and 

subordination). In addition, students were administered a battery of tests to assess their WM 

capacity; written recall of non-words, written recall of letter clusters in non-words, written recall 

of digit span, auditory test of word span, sentence span, visual matrix as well as some less common 

measures which are not discussed here. The scores were analyzed using three different statistical 

tests, a factor model, a factor analysis and a regression analysis. The results confirm a three 

component model of WM as proposed by Baddeley and Hitch (1974) and included in Kellogg’s 

(1996) model, but only the central executive component was shown to play a role in predicting 

writing, specifically the overall score, punctuation, grammar, and vocabulary (Vanderberg & 

Swanson, 2007). This finding could in part be due to the measure of WM used; the use of written 
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recall of nonwords, written letter clusters in nonwords and written digit span. Since the verbal cues 

were presented visually and then had to be written, this could have involved more than solely the 

phonological loop. Furthermore, written recall of verbal stimuli has been shown to have a higher 

processing demand in children (Bourdin & Fayol, 1994).  Finally, since they did not include an 

online measure of writing to observe planning and reviewing as the students composed their text, 

the effects of phonological short-term memory and visuospatial sketchpad could have been missed 

or at least not fully captured. Even with these caveats, the study confirmed the central role of the 

central executive in composing text. 

In order to isolate the demands placed on the phonological loop and visuospatial sketchpad 

and their effects on online planning, translating, and reviewing in writing, a number of studies 

have used a dual-task methodology. Researchers have used this method with both the composition 

of a full text and with sentences, but since the focus of the current study is on text composition, 

the discussion will focus on a study with a longer text.  

Olive et al. (2008) sought to determine the degree to which text composition engages verbal 

(phonological), visual, and spatial working memory. They did so in two experiments by asking 

participants to write an argumentative text about the increase of university fees while also 

performing a concurrent verbal, visual, or spatial task. Using this method, they compared the 

accuracy and reaction times (RT) of responses to the secondary task when performed alone to 

accuracy and RTs while composing and therefore determined how much of the composing 

processes used these resources. Their participants were 72 undergraduate students at a university 

in France and were divided into four conditions; control, verbal, visual and spatial.  

In the first experiment, concurrent tasks were presented visually on a computer screen and 

participants were instructed to respond when there was a change in the stimulus. For the verbal 
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condition, participants were presented with syllables (ba and da); in the visual condition symbols 

were used and participants were instructed to respond when the symbol changed ignoring their 

position while in the spatial condition, they were instructed to respond when the position changed 

ignoring changes in the symbol. Each group first performed these tasks in isolation to serve as a 

baseline and for the three experimental groups, these tasks were performed while they composed 

their essay. A control condition with no concurrent task was also included to have comparison for 

quality of the texts. Final texts were evaluated for the number and nature of the arguments and 

were also rated holistically on language and organization of the text by independent judges. Results 

indicated that students in the control condition produced their texts faster and included more 

arguments, however overall scores and sentence length were not statistically different between 

groups. Concurrent task accuracy and RTs were then analyzed and a significant decrease in 

accuracy was found in all three conditions with significant differences between conditions. There 

was a greater decrease in accuracy in the verbal and visual condition than in the spatial. For RT, 

results in the baseline showed faster RT for spatial stimuli and this remained true for the concurrent 

task but there was a significant increase in RT for all 3 when performed concurrently. This suggests 

that verbal and visual WM are more taxed in text composition than spatial WM, though it is still 

involved.  

The second experiment was designed the same as experiment 1 except that the presentation 

of the stimuli was aural to rule out the possibility of confounding variables due to the verbal stimuli 

being presented visually. In this experiment, participants were presented with the “ba” and “da” 

stimuli in headphones and they were presented in the left and right channels. For the verbal 

condition, participants were instructed only to respond when the syllable changed and in the spatial 

condition to only respond when the syllable was presented in a different channel than the previous 
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one. Data were collected from a total of 60 undergraduate students who were divided into three 

groups, verbal, spatial and control and they were asked to perform the same writing task as in 

experiment 1. In regards to writing performance, no difference was found for number of arguments 

used, number of words per sentence or holistic text quality but those in the verbal condition had 

reduced fluency measured in words per minute. Results for the concurrent task show a significant 

drop in accuracy in the verbal condition while writing relative to the baseline with no changes in 

accuracy for those in the spatial condition. The RTs showed a significant increase in the dual task 

as compared to the baseline, but no significant difference between verbal and spatial conditions 

was found. Taken together, these two experiments show that all three of these components are 

involved in composing because the RTs for all three decreased in the concurrent condition, 

however accuracy results decreased significantly more in the verbal and visual conditions showing 

a higher demand on the storage components of WM. 

For composing in the L1, it appears as though all three components of Baddeley and Hitch’s 

(1974) model play a role in writing and that Kellogg’s (1996) model was largely confirmed with 

some minor changes. The results of these later studies and the effects of WM on writing can be 

seen in Table 2.  

Table 2 Updated predictions of Kellogg’s (1996) model 

 Working Memory Resource 

Basic Processes Visuospatial sketchpad Central Executive Phonological Loop 

Planning for concrete concepts ✓  

Translating  ✓ ✓ 

Programming  ✓  

Executing    

Reading   ✓ ✓ 

Editing  ✓ ? 

 

The discussion will now turn to the three studies that have investigated the role of WM in L2 

writing. 
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2.3.2 Working Memory in L2 Writing 

Although the role of WM in writing is fairly well established for composing in the L1, to date, 

only three studies have specifically investigated the role of WM in writing in an L2 (Adams & 

Guillot, 2008; Kormos & Sáfár, 2008; Révész et al., 2017). This later context is likely to place 

even greater demands on WM resources because not only does it require the use of WM for 

formulating, executing and monitoring, it also requires that translation, or putting ideas into 

language, be done in one that may not be as familiar and therefore not as automatized (Schoonen 

et al., 2003). Because of the increased demands placed on WM, the experience of the writers and 

their proficiency level in the language are likely to interact and affect the quality of the text 

produced. The following studies provide some insight into the interaction of WM, language, and 

writing outcome, but differences in the participants used and the designs of the studies leave gaps 

that merit more in-depth investigation.  

One of the first studies is that of Adams and Guillot (2008) who observed writing skills 

and WM in a bilingual environment. Participants were 22 students in the French section of an 

International School aged 12 – 15 (M = 13.55). The self-reported L1 of participants were French 

(N = 12), English (N = 2), unable to discriminate between English and French as their L1 (N = 6), 

and trilingual (N = 2) with a third language and either English or French indistinguishable as their 

L1. All participants identified French or English as their L2 if not already identified as their L1. 

For the writing tasks, a visual prompt was given to participants who had one minute 30 seconds to 

view the picture and plan their text and 8 minutes to write. Two separate prompts were used so 

that the texts in each language were unique with prompts and order of language of texts being 

counterbalanced across participants. Completed texts were rated based on the guidelines for 

English National Curriculum (Department for Education and Skills, 2001). Results were reported 
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by language and were not divided based on what participants considered to be their L1 or L2. In 

addition to the writing prompt, participants were given tests to measure three areas of WM; 

phonological (PSTM) with a digit recall task, verbal working memory (VWM) with a listening 

recall task and visuo-spatial working memory (VSWM) with a spatial span task. A version of each 

test was administered to each participant in English and French.  

The findings show that each WM measure was significantly associated with the same 

measure in both languages which suggests that WM is a construct separate from language capacity. 

Writing ability was also shown to be consistent across languages; those who wrote well in English 

tended to write better in French and vice versa. When considering the relationship between WM 

and writing, the picture is a little less clear. The correlations between measures of WM and writing 

performance within each language revealed a significant relationship between writing performance 

and digit recall in English and a moderate effect size though non-significant correlation with 

listening recall. In French, none of the WM measures were significantly correlated with writing 

ability, however there was a medium effect size for digit recall and listening recall. Working 

memory measures and writing scores were then compared across languages and no significant 

relationships were found though there was a medium effect size for digit recall and listening recall 

in English and writing ability in French and for digit recall in French and writing ability in English. 

These results, while perhaps difficult to interpret, show the complex nature of the relationship 

between WM and writing ability and the correlation between writing ability across languages. Part 

of the difficulty could also come from the type of writing task. Although there is still a need for 

more well-defined criteria for task difficulty, descriptive tasks are generally considered to be less 

cognitively challenging in terms of linguistic demands (Ruiz-Funes, 2014) and therefore may not 

reveal how differences in WM capacity affect writing.  
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Another study to investigate WM and writing performance in L2 learners of English is that 

of Kormos and Sáfár (2008). They collected data from 121 students in a Hungarian – English 

bilingual school in Budapest aged 15 – 16. These students were enrolled in an intensive English 

program whose goal was to prepare them to take courses in English at the high school level. Of 

these participants, 21 had previously studied English and began taking classes at the pre-

intermediate level while the remaining 100 began at the beginner level. Data were collected from 

students entering the program in two separate years and all participants were administered a non-

word span test to measure phonological short-term memory and students in the second year were 

also administered a backward digit span test to measure overall WM capacity when a weak 

relationship was found between the non-word span test and L2 achievement after the first year. 

Students’ language abilities were measured by the Cambridge First Certificate Exam at the end of 

the language program and this included a composition task which asked students to write in three 

different genres. These were then evaluated based on content and accuracy. Because the focus of 

this study was on overall language proficiency and included data for listening, reading, speaking 

and writing, not as much detail is given for each of the components individually, and the genres of 

the texts are not specified.  

Although the proficiency groups were different in size, they were found to be significantly 

different by a Mann-Whitney-U-test and their results were compared. The group that began the 

program at the pre-intermediate level scored significantly higher than their beginning level 

counterparts on every component of the Cambridge exam except for reading comprehension, 

which was the component where participants performed the best. Researchers then performed 

correlations with WM scores and the various components of the test. Findings showed no 

significant correlations for beginners on PSTM as measured by a non-word task and achievement 
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on any component of the language test and a moderate correlation between PSTM and writing and 

use of English paper as well as overall test scores for pre-intermediate learners. In regard to overall 

WM as measured by the backward digit span which was only administered in the second year and 

thus only to learners at the beginning level, it was found that the test was significantly correlated 

with all subcomponents of the test except the writing component. While this may seem to 

contradict the theoretical tenets that have previously been presented, it may be the case that the 

proficiency level of the students in English was not high enough for differences to be detected. 

The authors also mention that this component was only graded holistically as per the guidelines of 

the exam so there is no measure as to whether or to what extent word knowledge and syntactic and 

morphological accuracy contributed to the scores assigned to the writing tasks. While the previous 

study suggested that WM is consistent across languages, this study adds to these findings by 

suggesting that WM may impact performance differently at different proficiency levels.  

The most recent study to investigate the effects of WM in writing is that of Révész, et. al 

(2017). In this study, the writing behavior of 30 L1 Mandarin, L2 English speakers enrolled in a 

university in the UK was observed via keystroke logging and eye-tracking on a computer-based 

version of Task 2 of the IELTS Academic Writing Test. These texts were scored using IELTS 

rating criteria for task response, coherence and cohesion, lexical resource, and grammatical range 

and accuracy. In addition, they were also analyzed with more fine-grained measures; lexical 

complexity (rarity, variability, and disparity), syntactic complexity (subordination, phrasal 

complexity, and overall complexity), discourse complexity (connectives), and accuracy (errors per 

100 words). After completing the writing prompt, participants were administered various tests to 

provide measures of WM: a Mandarin Chinese non-word and digit span test to measure 

phonological short term memory, a Forward Corsi Block test to measure visual short term memory, 
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and a Backward Corsi Block Test, Operation Span, Color Shape, and Stop Signal Tasks to measure 

executive control.   

Spearman correlational analyses were run to discover the nature of the relationship between 

the three components of WM to online writing behaviors and text quality. Significant correlations 

with medium effect sizes were found between WM skills and writing behaviors as well as between 

WM and text quality. In regard to writing behavior, results indicate that participants that are better 

able to switch between tasks had shorter pauses between sentences, those who had better updating 

abilities paused less frequently between paragraphs and finally participants with lower scores on 

visual-short term memory gazed more frequently at the instructions when pausing. As relates to 

WM and text quality, two medium correlations were found and showed that those with lower task 

switching ability included more words from the New General Service List (New-GSL, Brezina & 

Gablasova, 2013) in the 501 – 1000 range meaning that they used simpler vocabulary and used 

more logical connectives (as opposed to causal, additive, or contrastive). A strong relationship was 

also found that indicated that those with a higher non-word span score (PSTM) included a larger 

number of words from New-GSL in the 501-1000 range or a high percentage of common words.  

The results from this study are contrary to the findings in the previous two studies because 

both Kormos and Sáfár (2008) and Adams and Guillot (2008) found a positive effect for PSTM 

and text quality while Révész et. al (2017) found lower lexical complexity for those with a higher 

non-word span score. Findings also differ in that the earlier two studies found significant positive 

correlations between executive control and text quality measures, which would be predicted by 

Kellogg’s (1996) model; however, in the most recent study, no correlations were found for 

executive control on any of the writing measures. These differences in findings could be due to 

several factors. First of all, different types of writing tasks were used in each of the studies, varying 
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from a picture description task (Adams & Guillot, 2008) to different language tests (Kormos & 

Sáfár, 2008; Révész et al., 2017). Secondly, each study utilized different measures of text quality 

with two of the studies only using a holistic measure (Adams & Guillot, 2008; Kormos & Sáfár, 

2008) and only one study including fine-grained measures alongside a holistic rating (Révész et 

al., 2017). Thirdly, each study used different measures of WM for executive function; listening-

span (Adams & Guillot, 2008), backward digit-span (Kormos & Sáfár, 2008), and Backward Corsi 

Block Test, Operation Span, Color Shape, and Stop Signal Tasks (Révész et al., 2017). Finally, 

participants varied in their language background, with the participants in one study being bilingual 

(Adams & Guillot, 2008), in another beginner to mid-intermediate learners (Kormos & Sáfár, 

2008) and finally  a high L2 proficiency level (Révész et al., 2017). Another factor not controlled 

for that could have also influenced the results is the writing experience of the participants given 

the difference in age and education level; high-school aged students (Adams & Guillot, 2008; 

Kormos & Sáfár, 2008) as compared to graduate level students (Révész et al., 2017). Thus, a study 

that controls for participant background, genre of writing, and uses both holistic and fine-grained 

measures of text-quality can begin to clarify the relationship between WM and L2 writing.  

Only one of these studies also considered the relationship between WM and pausing 

behavior while writing in the L2 and is the only one to date to do so (Révész et al., 2017). Spearman 

correlations between measures of working memory and online writing behaviors revealed three 

significant correlations with medium effect sizes; those with greater task switching ability paused 

for a shorter amount of time between sentences and those with better updating function paused 

less frequently between paragraphs (Révész et al. 2017). As this is the only study to date to 

investigate the connection between WM and pausing behavior in the L2, this is an area ripe for 

exploring.  
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2.4 Cognitive Processes in L2 Writing  

Since the introduction of a cognitive model of writing by Hayes and Flower (1980) and later one 

with the inclusion of WM by Kellogg (1996), a number of studies have sought to confirm the 

strategies used by writers as they compose and observe how they interact. A variety of methods 

have been used including think-aloud protocols, stimulated recalls, keystroke logging, and eye-

tracking to explain the cognitive process of writing. What follows is a brief description of each of 

these methods and examples of studies that have used these methodologies to demonstrate what is 

already known about writing strategies as well as highlight areas that are still in need of further 

research. This review will also show important shifts in the field of both the understanding of the 

cognitive activity that occurs during writing and the advantages and disadvantages of each method 

in what they are able to show us. Overall, the two models of writing have been confirmed, but little 

is still known about how the time spent using each of the strategies and how they are distributed 

through the writing process affects the end product. Additionally, though these studies describe 

the nature of writing, they often do not consider individual variables such as writing ability, 

proficiency level when observing an L2, or WM.  

 

2.4.1 Think-Aloud Protocols 

One of the first and most widely used tools in the collection of introspective data in writing 

research are think-aloud protocols. This procedure is considered to be on-line because participants 

are asked to say aloud everything they are thinking at the same time as engaging in the task 

(Mackey & Gass, 2015). The protocols resulting from think-aloud data can and do provide rich 

data of the processes in which writers engage, however, some researchers are hesitant to rely on 

this data alone as the online-nature may also affect the process it is attempting to describe (Janssen 
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et al., 1996; Hyland, 2016). Yet, as will be seen, they have provided a good starting point and 

raised important questions for the study of the writing process.  

One of the earlier studies seeking to validate the model proposed by Hayes and Flower 

(1980) did so through tallying the occurrence of each process (Skibniewski, 1988). This study is 

of interest to the current study because it is one of a few studies to observe the cognitive processes 

of writers across languages and to take into account and the final product through the comparison 

of three Polish learners of English. All three students were in their fourth-year of English at the 

University and were considered advanced learners based on their class placement. Their writing 

skill was determined in each language by holistic ratings of texts by raters who were unaware of 

the purpose and design of the study. Each writers’ texts were rated similarly in both languages 

suggesting that L1 writing ability affects writing in the L2. Analysis of their think-aloud protocol 

revealed that the most skilled writer engaged in the most planning and that the type of planning 

they engaged in also differed from the other two; the skilled writer engaged in the most global 

planning (organization of the essay) in both languages, and content planning while the average 

writer initiated both types of planning about half as many times and the unskilled writer even fewer 

times. For translating, following the definition given by Flower and Hayes (1980) the average 

writer translated the least, the skilled writer more and the unskilled writer engaged in the most 

translating. When considering revising, Skibniewski (1988) found that the unskilled writer revised 

the least and the average writer revised the most. There was also a difference in the type of 

revisions; about 40% of the skilled writer’s revisions were global where 27% of the average 

writer’s revisions were global but only 20% of the unskilled writer’s revisions were global. This 

study confirmed that writers do engage in the strategies as proposed by Hayes and Flower (1980) 

and that they do interact in a complex matter. The results also suggest that writing ability affects 
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learners’ writing processes more than does language proficiency, though including a measure of 

proficiency level would make this finding stronger.  

A second study to tally the number of strategies used was Schwartz (2003) who 

investigated Heritage Spanish speakers’ writing strategies in Spanish. The participants in the study 

were three nineteen-year-old students in their second year of university studies. In addition to the 

think-aloud data, her study included a holistic rating of the texts produced, measures of complexity, 

accuracy, and fluency along with a comparison of the strategies used by each of the three writers. 

She found that the least successful essay, which also contained the most errors, used the most 

strategies, while the best rated essay used the middle number of strategies, yet had the highest 

number of global strategies, that is planning or revisions that affect the meaning of the entire text. 

Thus, it would appear, in line with the finding of Skibniewski (1988), that the use of global 

strategies leads to more successful essays. This study, while it does give a more in depth look into 

the cognitive processes of the writers, did not measure language proficiency and only observed 

participants in one language making it difficult to draw further conclusions about the interaction 

of languages or proficiency level when writing. 

 Whereas the above cited studies compared the frequencies of use of different strategies 

between writers of different skill levels, Roca de Larios, et al. (2008) measured the amount of time 

spent using each strategy as well as their distribution throughout the act of writing across 

proficiency levels with the help of think-aloud protocols. Participants in the study were divided 

into three groups based on their years of instruction in English; 6 years (high school students aged 

16-17), 9 years (university students aged 19-20), or 12 years (recent graduates aged 23-24). Each 

group, consisting of seven participants, was asked to complete an argumentative task in English 
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while also thinking aloud. The protocols were then transcribed and coded based on cognitive 

theories of writing and problem solving.  

After coding the essays, the researchers found that for all three groups the largest 

percentage of composing time was spent on formulation however there were some differences 

between the groups. Overall, their results show an increase of planning, evaluation, and revising 

with proficiency level, a decrease in formulation, and a more equal distribution of time between 

the different writing processes. With respect to the allocation of writing processes within the 

composing process, it was found that those with lower proficiency spent similar amounts of time 

formulating throughout the composing process, intermediate learners revised more as the task 

progressed and advanced learners tended to have a more differentiated division of the writing 

process with planning taking place more in the beginning, revising taking place more towards the 

later stages of composing and formulation peaking in the middle stage. This suggests that not only 

do writers at different proficiency levels differ in how much time they dedicate to each of the 

different writing processes, they also differ with when in the composing process they engage in 

these processes. While this study did provide a new approach to observing the writing strategies, 

it is likely that proficiency level and writing ability were confounded due to the different 

experience levels of their participants (high school, university students, and college graduates). As 

with the earlier studies, no measure of WM was included so it is unclear as to whether WM in 

addition to proficiency level plays a role in the allocation of the writing processes. 

Although the use of think-aloud protocols can provide a real-time picture into the use and 

interaction of the cognitive processes of writing, when considering the effects of WM in the 

activation of these processes and its effect on the final text, it may not be the best choice of 

methodology as it has been shown that performing concurrent tasks while writing interrupts the 
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function of WM and can also hinder writing itself. Another option is the use of stimulated recalls 

where participants are recorded as they write and once they have completed the task the recording 

is played back and they are asked about their thought process at different points in the recording. 

An example of this will be described next. Yet, since the use of stimulated recalls asks participants 

about their thought processes after the task has been completed and they may not remember or be 

able to articulate everything after the fact, the recalls can be combined with the use of keystroke 

logging software which captures online composing behavior. This will be further described in the 

following section. 

 

2.4.2 Stimulated Recalls 

An alternative method to collect introspective data is the use of stimulated recalls. Similar to the 

think-aloud protocol, participants are asked to describe their thought process while engaging in a 

task or event, but differ in that they occur after the event as taken place (Mackey & Gass, 2015). 

Participants are presented with support, such as a recording of the task they were asked to perform 

and prompted to recall what they were thinking at different points. As with other methods, it can 

present problems such as the fact that its delayed nature may mean that participants don’t 

remember every thought they had during the task, but when employed carefully, they can still 

provide a wealth of  information (Mackey & Gass, 2015).  

 Although stimulated recalls have been widely used in a variety of L2 learning contexts, 

they are not as common of a tool for collecting introspective data in writing studies. However, in 

a recent study by Révész, et al. (2017) a stimulated recall was employed to operationalize 

participants’ cognitive writing process. Thirty L1 Mandarin, L2 English speakers enrolled in a 

university in the UK were asked to complete a version of Task 2 of the IELTS Academic Writing 
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Test and 12 of these participants also completed a stimulated recall to describe their thought 

process during the completion of the task. The writing session was recorded using Inputlog (Leijten 

& Van Waes, 2013) and Tobii TX60 eye-tracking. Participants were shown a playback of 

themselves completing the task and the researcher would pause the recording any time the 

participant paused, made a revision, or returned to a part of the text they had produced earlier. 

Participants were also encouraged to pause the recording at any time to describe their thoughts at 

that moment. Once the procedure was completed, the comments were transcribed and read through 

to identify emergent categories. These categories were grouped into more general categories based 

on Kellogg’s (1996) model. A second coder then also read the comments to double check the 

categories that had been identified by the first researcher and there was high agreement; 97% for 

the micro-categories and 100% for the more general categories. A frequency count was then 

established for each participant by counting the number of comments in specific categories.  

 Findings from the stimulated recall comments first of all showed that these L2 writers did 

in fact engage in the planning, translation, and monitoring as predicted by Kellogg’s (1996) model. 

The frequency counts revealed some general trends, however, some participants differed in their 

use of strategies. Overall, it was found that the highest percentage of comments given for pausing 

referred to translating (48%), then planning (35%), the two subprocesses of formulating, and the 

smallest amount referred to monitoring (11%). When divided into behaviors related to planning, 

translating, and monitoring, some differences in the trends were discovered. First of all, when 

giving reasons for pausing, eleven of the twelve participants mentioned planning content (29%) 

more than planning organization (6%). With respect to translation, lexical retrieval (33%) was 

most mentioned as a reason for pausing followed by syntactic encoding (13%) and cohesion (3%). 

Revision behavior, contrary to pausing behavior, was uniform across participants. The most 
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common reason cited for revision was related to translation processes (70%) with the most 

common being lexical retrieval (37%), followed by morphosyntactic constructions (23%) and 

cohesion (10%). Revision related to planning mechanisms (14%) also followed a similar trend as 

pausing; participants mentioned more revisions related to planning content (15%) than to planning 

organization (2%). While these findings do indicate that Kellogg’s (1996) model also applies to 

L2 learners, it is still not clear if this is the case for lower proficiency levels as these learners were 

advanced in their L2. Since the focus of the study was to establish the cognitive validity of the 

IELTS Writing Task 2, researchers did not take into account the writing abilities of participants in 

their L1, but including data from both languages could also help to address the question of whether 

L1 models of writing are applicable to L2 writers.  

 A second study to use a stimulated recall to describe the cognitive processes involved in 

writing is that by Gánem-Gutierrez and Glimore (2018). In this study the researchers sought to 

explain the temporal nature of writing in writers with different L2 proficiencies. To that end, they 

collected data from 22 EFL students (mean age = 21.4) at two Japanese universities. Participants 

first completed a C-test to gage their English proficiency. They were then given 10 minutes to plan 

their response and 35 minutes to write an argumentative essay which was rated holistically using 

the IELTS Task 2 scoring rubric. The writing sessions were recorded using Tobii T60/Studio 2.2 

eye-tracking suite and these were played back to the students during a stimulated recall session 

with one of the researchers. These comments were used in combination with the eye-tracking data 

to code the mental activity of the writers.  

 Findings from the study indicate that participants do differ in their writing behavior at 

different stages in the writing event. The two activities with significant changes were text 

construction which is the highest in the beginning stages of writing and decreases toward the end 
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and revision which becomes more frequent toward the end of writing. They also found differences 

by proficiency level; more proficient participants made less use of external resources and engaged 

in a higher number of revision episodes, but did not spend more time revising than less proficient 

participants. Finally, although writing behavior did affect the length of the text, only proficiency 

level was significantly correlated to scores. This study along with the previous study shows that 

stimulated recalls, combined with other data collection tools, are useful for determining the type 

of writing behavior writers engage in and providing a detailed description of the cognitive aspects 

of writing while also being less likely to affect the way in which they occur.  

  

2.4.3 Keystroke Logging 

While think-aloud protocols and stimulated recalls can provide direct evidence into the cognitive 

thought processes of writers, keystroke logging provides indirect evidence. Much like think-

alouds, the data collected from keystroke logging programs is in real-time; importantly, unlike 

think-alouds keystroke logging is non-reactive, that is it is not likely to interrupt the cognitive 

processes or alter them because it does not add a task for participants to perform in addition to 

writing. A second advantage of keystroke logging is that, unlike verbal protocols which provide 

information on formulating and monitoring activities, it provides concrete evidence into the 

execution of writing by measuring the fluency of writing, pause length, pause bursts, and revisions. 

Depending on the program used, it can also provide some automatic analyses of the location of 

pauses and revisions, such as within the word, between words, between sentences, or between 

paragraphs. And while participants can avoid verbalizing or forget the instructions to verbalize, 

they cannot avoid typing. For all these reasons the development and use of keystroke logging or 

other recording tools is an important contribution to writing research with the increase of texts 
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produced using a word processor and because it has been shown that writer’s behavior is different 

when using a word processor as opposed to handwriting (Van Waes & Schellens, 2003).   

  A well-known study that incorporated keystroke logging in its design is Spelman Miller 

(2000) who explored the pausing behavior of 21 university writers composing two academic texts, 

one descriptive and the other evaluative. Ten of the participants were L1 English speakers while 

the other 11 were L2 English speakers. Both texts were written in English and were analyzed for 

where pauses occurred, at the character, word, intermediate constituent (similar to between word 

location), clause, or sentence level.  

 Pause length was first compared for all writers across writing tasks and the results showed 

that for each prompt, pause length increased as the unit of text increased, that is pauses were 

longest at the sentence level and shortest when occurring within the word. No significant 

differences were found between text type and pause length at any text level. The frequency of 

pauses was also similar across tasks with no significant differences. Fluency, measured as the 

number of words produced between pauses, was found to be similar between the two tasks; the 

average for the descriptive task was 4.79 words and for the evaluative task 4.39 words with no 

significant difference between the two means.  

 When accounting for language background, many of the overall trends were similar, 

although there was more variation within the group of L2 writers. The same trend of pause length 

increasing as text level increases was found to be the same across both groups with L2 participants 

pausing longer than L1 participants at all locations. However, more variation was found with the 

L2 group and some of the results seemed to be influenced by the fact that a few of the participants 

paused for more extended periods of time. An ANOVA analysis showed differences in pause 

duration at the character and intermediate constituent to be significant (p<0.01) as well as at the 
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word and sentence location (p<0.05). There were some differences in the average length of 

production between pauses with L1 writers producing around 5 words and L2 writers around 4 

words, but this difference was not found to be statistically significant. This study suggests that 

pause length is similar regardless of language background, but that L2 writers pause longer than 

those composing in their L1. Since writing behavior was only observed in one language, it is 

unclear as to whether this finding is solely because of the language of composition or if these 

writers paused more in general. There was also no independent measure of language proficiency 

although overall academic performance was comparable.  

 While the previously cited study focused on the pausological behavior of the participants, 

a well-known study by Stevenson et al. (2006) focused on revision behavior to test the hypothesis 

that foreign language (FL) or L2 writers are similar to less experienced writers and exhibit 

increased revising of linguistic items, which detracts from higher level revisions which in turn will 

lead to lower quality texts (e.g.van den Bergh et al., 1994). Participants in the study were 22 13 – 

14-year-old students in the Netherlands with approximately 3.5 years of English as a foreign 

language (EFL) instruction. They were divided into four groups based on Dutch writing 

proficiency (high and low) and language background (monolingual Dutch or bilingual Dutch and 

Turkish or Moroccan). Each participant wrote two argumentative texts in Dutch and two in English 

which were recorded using keystroke logging and while also performing a TA. Texts were rated 

based on content and language use and a detailed coding system was used for revisions. This 

system took into account whether the revision was a change to the content, the language such as 

spelling or grammar, typographic errors, the point in the production (before transcription of the 

text, point of inscription, or at a previous point in the text), the textual level; that is whether the 
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revision occurred within word, or to a word, clause, or paragraph, and the type of revision, such 

as deletion, addition, or substitution.  

 Results of the study found that all writers, regardless of background made significantly 

more revisions in English than Dutch. For both languages the most common type of revision was 

related to typographic errors followed by language then content, however only significantly more 

language revisions were made in English than Dutch. Results also showed that for both Dutch and 

English, most revisions were made below the word, followed by below clause, then above the 

clause and that below word revisions in English were significantly higher than in Dutch. In regards 

to revisions and text quality, no significant relationship was found between the total number of 

revisions and text quality and no significant relationships were found for any of the specific types 

of revisions and overall text quality. Although the findings for types of revisions indicate that these 

writers did make more lower level revisions in English than Dutch, in this case they do not appear 

to affect the overall text quality. This could in part be due to the way text quality was measured, 

as they used broad categories that may not have accounted for some of the differences in the texts.  

 While the above two studies focused on one aspect of writing processes, others attempt to 

establish connections between all processes (pausing, fluency, and revision) and text quality. 

Spelman Miller, et al. (2008) used keystroke logging in a longitudinal study tracking the 

development of fourteen high school students, beginning at 14 years old for three years. All the 

participants were monolingual speakers of Swedish and at the start of the study had received 

approximately 3.5 years of instruction in English. Each year, each participant was asked to produce 

one text describing an aspect of their life (a typical day at school, holidays, and their town). The 

pausing threshold was set at 2 seconds and only total number of pauses and total pause time were 

included in the analysis. Fluency was measured in terms of the number of characters produced per 
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minute and fluency burst, that is the number of typed characters between pauses and revisions. 

Revisions included deletions and insertions. To determine text quality, two native English speakers 

with experience teaching EFL were asked to rate the texts on the following criteria: content, range, 

complexity, accuracy and fluency (in this case “feel for language, appropriateness, use of idioms”).  

 Analysis of the data revealed no effects for year of writing on quality or length of text and 

that total number of revisions did not differ by year. Yet, results did show that over the three years, 

writers increased their writing fluency, and length of bursts, their time on task decreased, the total 

number of pauses decreased, and the total amount of time of pauses decreased. With regards to 

text quality, it was found that longer texts received higher grades and texts with lower time on task 

also received a better grade. Finally, it was also found that those who had longer bursts and wrote 

faster were marked higher. These results should be interpreted with caution, because writers did 

not consistently improve their writing each year, as a whole, participants received a much lower 

grade in the second year and then in the third year returned to the level they were at the first year, 

so changes in writing behavior over the three years is not directly linked to improved writing over 

the same time period. 

 Révész et. al (2017) described earlier also examined online writing behavior to determine 

its effects on text quality. Since the task was a version of the IELTS Academic Writing Test Task 

2, the texts were rated according to the IELTS rating criteria, but more specific measures of text 

quality were also included. The IELTS rating criteria contain four sub-categories; task response, 

coherence and cohesion, lexical resource, and grammatical range and accuracy. The other 

measures of text quality included lexical, syntactic and discourse complexity and accuracy. Lexical 

complexity was measured by the rarity of  the words used according to the New General Service 

List (Brezina & Gablasova, 2013) which is an indicator of the frequency of words in English, 
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variability according to the D-formula (Malvern & Richards, 1997) and the measure of textual and 

lexical diversity (MLTD; McCarthy & Jarvis, 2010), and disparity following Jarvis’ (2013) use of 

latent semantic analysis (LSA) index. Syntactic complexity was operationalized by subordination 

(proportion of clauses per t-unit), phrasal complexity (number of words divided by total clauses in 

the text) and overall complexity (ratio of words to t-units). Discourse complexity was determined 

by the use of connectives and accuracy was measured as the number of errors per 100 words.  

 Results indicate that the mean IELTS score for all participants is close to 7 on a scale from 

one to nine which, according the website means they are a “Good user” and that “The test taker 

has fully operational command of the language, though with occasional inaccuracies, inappropriate 

language usage and misunderstandings in some situations. They generally handle complex 

language well and understand detailed reasoning” (Calculate IELTS Score, IELTS Score 

Calculator, n.d.). Statistical analysis of writing behavior and IELTS scores revealed a significant 

relationship for typing more words per minute and higher ratings on task response, lexical 

resources, and the total score. The analysis also showed a lower task response and overall score 

for participants who paused more frequently within words. A lower task response score was also 

related to pausing more frequently between paragraphs. When comparing writing behavior to the 

measures of linguistic complexity, participants who were less fluent, that is who produced fewer 

words and characters per P-burst, and who paused more frequently and for longer periods of time 

had less lexical complexity. However, writers who made more high-level revisions had more 

diverse lexis. In regards to syntactic complexity, results indicate that more fluent writers exhibited 

more clausal complexity, while those who paused more frequently between sentences wrote more 

similar sentences and shorter T-units, in other words, they produced less syntactically complex 

essays. Finally, with respect to discourse complexity, participants who wrote fewer words and 
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characters between pauses and paused more frequently overall and within words used more causal 

connectives. Participants who paused less frequently between words included more contrastive 

connectives. No significant correlations were found between any measure of writing behavior and 

accuracy, likely due to the fact that texts were highly accurate, with an average of 3 errors per 100 

words. Unlike Stevenson et al. (2006) these authors did find that writers who revised at a higher 

level (sentence) employed more complex vocabulary. These finding also differ from Spelman 

Miller et al. (2008) because the current study did find a connection between pausing behavior and 

text quality while the other authors did not. Both studies did find a positive correlation between 

fluency and text quality. Since the findings to date have been mixed, more research with both 

general and specific measures of text quality is needed to determine the effects of writing behavior 

on text quality.  

 The use of keystroke logging as a methodological tool in writing studies continues to grow 

and recently a special issue of Studies in Second Language Acquisition (Volume 41, Issue 3) 

reported the methodological advances that have been made for investigating L2 writing using this 

tool among others (Barkaoui, 2019; Chukharev-Hudilainen et al., 2019; Révész et al., 2019). The 

article by Barkaoui (2019) exemplifies how the analysis of pauses provides insight into the 

underlying cognitive processes through the analysis of keystroke logging data collected from 68 

learners of English. Participants were divided into four groups based on proficiency level (high, N 

= 17; low, N = 17) and keyboard skills (high, N = 17; low, N = 17). Two writing prompts were 

included, an integrated and independent version of the TOEFL iBT which were both recorded 

using Inputlog 5 (Leijten & Van Waes, 2013). Participants had 30 minutes to respond and were to 

write at least 300 words for each prompt. A pausing threshold of 2 seconds was used and pause 

frequency and length were recorded by location.  
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 Results showed that the low proficiency and low keyboarding groups paused significantly 

more frequently than the high-proficiency and high keyboarding groups respectively. Pauses 

occurred most frequently between words, followed by other pauses (before or after a deletion or 

cursor movement), within words, between sentences and between paragraphs. The length of pauses 

followed a different pattern; other pauses were the longest followed by pauses between paragraphs, 

between sentences, between words, and within words. The writing sessions were also divided into 

three equal intervals and the frequency and length of pauses was determined during each interval. 

It was found that all participants paused less frequently, but for a longer period of time in the first 

interval with more frequent but shorter pauses in the latter two intervals. A significant difference 

was also found between the two proficiency groups; the low-proficiency group paused 

significantly more during the first interval while the high-proficiency group paused significantly 

longer. These longer pauses suggest that participants engaged in higher level processing during 

this time, but the use of a direct observation method is needed to confirm the mental activity behind 

the pause. Yet this study’s findings follow those of Spelman Miller (2000) and Révész et al. (2017) 

that found that pause frequency decreases by constituent level but pause length increases. It also 

reveals some potential differences that may exist between participants of varying proficiency 

levels (Barkaoui, 2019).  

 Using data from the Révész et al. (2017) that has previously been presented, Révész et al. 

(2019) show how the combination of keystroke logging data and the use of stimulated recalls 

reveals more about the writing process than relying on one data collection method alone. In the 

2019 study, the stimulated recall comments were aligned with the textual location (within words, 

between words, sentences or paragraphs) where they occurred. The findings revealed that most 

pauses that occurred within or between words were related to translating their ideas into text, but 
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the pauses between sentences focused more on planning (Révész et al., 2019). The pauses between 

sentences were also longer than those within words or between words (Révész et al., 2017) which 

would seem to confirm that higher-order processes, such as planning content, and reading occur 

during longer pauses while lexical retrieval and syntactical encoding occur during shorter pauses. 

This study provides further evidence of the insights into the cognitive writing process that 

keystroke logging can provide while also showing how those findings can be enhanced with the 

combined use of other data collection methods such as keystroke logging. While there are more 

studies that are continuing to use keystroke logging, there is still a need for more studies with a 

triangulation of methods and for participants from different language backgrounds and proficiency 

levels to confirm the findings of studies to date.  

 

2.4.4 Measuring Pauses 

Another study to compare pausing behavior, and the only one to date to do so with Spanish as the 

target language is that of Mikulski & Elola (2011) with heritage speakers and Elola and Mikulski 

(2016) comparing heritage speakers and L2 learners. This study did not use keystroke logging but 

instead used a screen capture software and manually measured pauses. Participants in the first 

study were 12 heritage learners in a third-year Spanish class. They were given 30 minutes to write 

answers to one warm-up question in Spanish and two comparison questions, one in English and 

one in Spanish. They were allowed to divide their time between the prompts however they chose 

within the time limit. Pauses were considered as any break in writing for 2 or more seconds and it 

was recorded whether they occurred within the sentence or between sentences. They also measured 

various aspects of the texts such as words per sentence, words per minute, accuracy per T-unit and 

percentage of error-free T-units. 
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 Results for the heritage speakers showed significantly more pausing between sentences in 

Spanish but significantly longer sentences in English. The measures of complexity, accuracy, and 

fluency showed that participants wrote more accurate texts in English. Though not found to be a 

significant difference, participants paused longer within sentences in Spanish and spent more time 

formulating and revising. However, there was no direct measure of cognitive processes with the 

use of a think-aloud or stimulated recall, so it was not possible to determine exactly which writing 

process they were engaging in at each of the pauses.  

 The second study compared the pausing behavior of the 12 heritage speakers from the first 

study with that of 6 foreign language learners who performed the same task as described above. 

Results showed that the L2 learners wrote significantly more words in, had significantly longer T-

units and wrote more accurately in English. In terms of pausing behavior, they found no significant 

differences in inter-sentential and intra-sentential pausing time, but they did find that participants 

spent significantly more time monitoring in English. They also found that this group performed 

significantly more surface revisions in Spanish and that they spent significantly more time on them.  

 When comparing the two groups, they found that they performed similarly in many aspects; 

there were no significant differences for time spent producing text, inter-sentential or intra-

sentential pauses, total words produced, mean T-unit length, words produced per minute, or 

accuracy in English. For Spanish they also found that time spent producing text, intra-sentential 

pauses, monitoring, total words produced, and words produced per minute were not significantly 

different. Differences were found between the two groups for time spent pausing between 

sentences with the heritage learners spending significantly more time pausing between sentences 

in Spanish. The heritage learners also wrote significantly longer sentences in Spanish and their 

texts had a higher percentage of error free T-units.  
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 These studies suggest that some writing behaviors may be similar regardless of language, 

but other aspects of both production behaviors and final text quality appear to differ when writing 

in different languages. However, due to the lack of a direct measure of cognitive processes, it is 

difficult to know exactly what participants were thinking when they were pausing and there is no 

measure of proficiency to determine what other factors may have contributed to the difference 

between the groups.      

 

2.5 Proficiency Level in Writing Research 

Although a few studies have specifically investigated the effects of proficiency level in L2 writing 

(Gánem-Gutiérrez & Gilmore, 2018; Roca de Larios et al., 2008; Sasaki & Hirose, 1996; Schoonen 

et al., 2003) and most studies acknowledge that L2 writing outcomes are susceptible to differences 

in proficiency, the interaction between L2 proficiency and L2 writing is still not well understood. 

Studies so far have generally suggested that L2 proficiency is a stronger predictor of L2 writing 

than L1 writing (Sasaki & Hirose, 1996) and that writers at higher proficiency levels differentiate 

the processes they engage in throughout the composition (Gánem-Gutiérrez & Gilmore, 2018; 

Roca de Larios et al., 2008), however the interaction between proficiency level, L1 writing ability, 

pauses, and other cognitive variables has received limited attention. This section will first review 

the studies examining proficiency level and will end with a discussion on measuring proficiency 

level in writing studies.  

 One of the earlier studies to examine the interaction of L2 proficiency, L1 writing ability, 

and writing strategies across languages and writing training/ experience was an exploratory study 

by Sasaki and Hirose (1996). In this study, 70 first year students at a university in Japan completed 

two writing tasks, one in English and one in Japanese. Each text was rated by independent raters 
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who were writing specialists in the respective languages. Participants also filled out a questionnaire 

on how they completed the assignment, if they engaged in any planning activities, if they translated 

(from the L1 to the L2), how they solved problems while writing, how much attention they paid to 

the mechanics and organization of the essay and what they did once they finished. They also filled 

out a second questionnaire about their metaknowledge of writing in English. A regression analysis 

showed that English proficiency was the strongest predictor of English writing scores (52.1%) 

followed by L1 writing scores (18.3%), and metaknowledge (11%) and together these three 

variables explained 54.4% of the variance in the scores on the English composition. This result 

differs slightly from the pilot study conducted by the authors where they found that L1 writing 

predicted more of the L2 score variance; 60.2% compared to 18.3% in the current study. They 

suggest that this difference could be due to the proficiency level of the learners which was a little 

bit higher in the pilot and that there may exist a “threshold level” whereby a certain L2 proficiency 

may be necessary for L1 writing skills to transfer to the L2 (Sasaki & Hirose, 1996). Though it has 

been 20 years since they made this suggestion, few studies have further investigated the possibility 

of a “threshold level”.  

 Sasaki (2002, 2004, 2007, 2011) furthered this line of investigation to determine both the 

internal and external factors that affect writing development of L2 writers and how they interact 

with proficiency. In Sasaki (2002), she compared a group of novice (N = 22) English as a foreign 

language (EFL) to a group of expert (N = 12) EFL writers. All participants were L1 speakers of 

Japanese and those classified as experts had mainly learned English through classes in Japan 

through their university studies and wrote at least one academic paper a year in English. Although 

no measure of proficiency was included, this group had presumably higher English proficiency 

because they had studied the language for an average of 23.5 years and some had completed 
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graduate degrees in an English speaking university. The novices were college freshman with an 

average of six years studying English majoring in British and American studies at a university in 

Japan and had received little prior instruction on L2 writing as evidenced by a questionnaire. 

During their first year of university studies, they took a two-semester long process writing course 

and their writing samples and strategies were compared before and after receiving this instruction.  

 All of the participants responded to the same argumentative prompt at the beginning of the 

study and the novice writers responded to a second argumentative prompt after receiving writing 

instruction. Once they had completed the writing task, they watched a recording of the writing 

session and when they paused for three seconds or longer, they were asked what they had been 

thinking about. Comments were coded to reflect different writing strategies. The results of the 

study showed that the experts wrote significantly more fluently than the novices in terms of both 

total number of words and words produced per minute. The novices showed no significant changes 

in fluency measures after receiving instruction. When comparing the writing strategies used by the 

two groups, it was found that the experts used more rhetorical refining than the novices did at time 

1 and that they engaged in less local planning. The novices paused more frequently for local 

planning, and while not significant, to translate proposed text into English. After two semesters of 

instruction, the novices still did not engage in much rhetorical refining, but they did show a 

decrease in the amount of local planning.  

 Sasaki (2004) followed 11 of the 22 novices for a total of 3.5 years to not only compare 

their writing before and after instruction, but to also investigate the writers’ perspective of changes 

in their writing over time. In addition to the first two writing sessions which were completed as 

part of the previous study, the participants completed two more prompts; one at their mid-junior 

and one at their mid-senior year following the same procedures as the first two. At the end of their 
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university studies they were interviewed about their perceptions of changes in their writing over 

the observation period. During the duration of the study, six of the participants participated in a 

study abroad (SA) program in the United States or Canada while the other five remained in Japan.  

 Results of this study showed that participants in both groups improved their L2 proficiency 

and writing from the pre-freshman to mid-senior prompt with no significant differences between 

the groups in terms of L2 proficiency, composition scores, fluency (measured as both total number 

of words and words per minute), or planning time prior to writing. However, those who remained 

in Japan had a drop in their writing scores at the third data collection point while those who went 

abroad improved their scores across all four times. The interview data collected at the end of their 

senior year revealed that those who remained in Japan attributed their increase in L2 proficiency 

and writing to the English classes they took in Japan while those who went abroad attributed their 

changes to their SA experience. It was also found that only the second group became more 

motivated to write better and they credited their time abroad for this change.  

 As a follow-up to this study, Sasaki (2011) followed a larger group of participants (N = 37) 

over three and a half years and compared the effects of different lengths of SA on the development 

of writing abilities. A total of 28 participants participated in SA; nine for one and half to two 

months, seven for four months, and 12 for eight to 11 months. The remaining nine participants 

remained in Japan for the duration of the study. Participants again completed four argumentative 

writing tasks; one upon entering the university (T1), and once at the mid-point of their second (T2) 

third (T3) and fourth (T4) years at the university. After completing the writing task, they were also 

asked about the English classes they had been enrolled in and which aspect of English writing they 

wanted to improve. At the end of their fourth year, a final interview was conducted in which 
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participants were shown their changes over time and asked what they thought contributed to those 

changes.  

 Results of the study showed that there were small differences in the groups at the beginning 

of the study because those who completed a four-month long SA program had a descriptively 

higher composition score than the other groups at T1 and their score was significantly higher than 

those who participated in a one and half to two-month program. There were no other differences 

between the groups at T1 and all groups had similar levels of L2 English proficiency. However, 

the changes that took place over time did show differences between the groups. Only those who 

participated in an 11-month SA program showed improvement in their composition scores across 

all observation points and only the SA groups had a higher mean score at T4 than T1. The AH 

group’s score at T4 dropped below their score at T1. A significant difference was also found 

between the four and 11-month SA groups’ scores and those of the one and half to two-month AH 

groups’ score with no statistically significant difference between the four and 11-month group or 

between the one and a half to two month and AH group.  

 The interviews revealed the participants’ perspectives on their development overtime. The 

AH group felt that their scores dropped because they were enrolled in fewer English classes in 

their last year. Even the few participants whose scores increased felt that their performance was 

worse and cited these same reasons. On the other hand, those in the SA groups attributed several 

factors for their increase in scores. The most common reasons given were the English writing 

classes they had taken. Some participants felt that the classes in Japan had been the most helpful 

while others felt that classes abroad had been more helpful, and some students mentioned both. A 

small number of students mentioned that maintaining email contact with friends made while 

abroad helped them improve their writing and one student said they felt the topic in the last year 
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was easier and that was why they had scored higher. Over half of the students who participated in 

SA also felt that being required to write frequently and in larger quantities while abroad contributed 

to their improvement. When asked about their motivation, all participants mentioned that they 

wanted to improve aspects of their writing with the most commonly cited being grammar, 

vocabulary, and quantity however, only those who participated in SA actively sought ways to 

improve these areas while the AH group did nothing. A final important difference between the 

groups is that many of the SA participants developed L2-related imagined communities, that is 

“groups of people, not immediately tangible and accessible, with whom we connect through the 

power of imagination” (Kanno & Norton, 2003, p. 241). However, there were some qualitative 

differences in the groups; those who had studied abroad for one and half to two months developed 

an L2-imagined community with friends they maintained contact with over email while those who 

participated in the two longer programs developed an academic L2-related community because 

they imagined writing for the classes they had written for abroad while completing the writing 

tasks after returning.  

 This study suggests that improving proficiency level alone may not be enough to improve 

writing and to maintain those gains. While it was shown that writing did increase after the first 

year of instruction in which L2 proficiency presumably also increased, this alone did not lead to a 

sustained improvement in writing. It would appear that continued practice in writing is beneficial 

to keep gains but even more important is L2 writing motivation and the development of an L2-

related imagined community connected to the type of writing task being performed. The two 

groups that formed academic L2 imagined communities had significantly higher scores than the 

other two groups that did not, and only the group who studied abroad for eight to 11 months 

improved their scores across the 3.5-year observation period.  
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 While the previous study followed the same group of writers throughout their university 

studies, the study by Schoonen et al. (2003) observed secondary school writers completing 

different types of tasks in their L1 (Dutch) and L2 (English). They collected a total of 6 essays, 3 

in the L1 and 3 in the L2 from 281 participants in their second year of secondary school in the 

Netherlands. These texts were rated by six raters in panels of two. Participants were also 

administered tests of vocabulary, orthographic, grammatical, and metacognitive knowledge of 

Dutch and English. Additionally, they completed computerized tests of speed of lexical retrieval 

and sentence building. This study did find L1 writing scores and metacognitive knowledge to make 

unique contributions in predicting L2 writing, however, L2 linguistic knowledge was a stronger 

predictor of L2 scores. The authors acknowledge that this difference in findings could be due to 

several factors. One possible explanation is the larger sample size in this study; the number of 

participants likely contributed to there being more variation in L1 and L2 writing ability and so it 

is more likely for there to be a correlation between these two factors. A second reason given by 

the researchers is that the students in this study may have passed the threshold level and are at a 

high enough proficiency level for differences in L1 writing ability to influence writing in the L2. 

They also suggest the threshold level may be invalid or that it applies to a lesser extent to L2 

writing than L2 reading. While this is a possibility, it could also be that there are other mediating 

factors. The previous studies also focused on the writing product and cannot explain in detail how 

proficiency level and/or writing skill affected what their participants did as they wrote.  

 Three studies have observed the online behavior of writers in their L2 and found similar 

results. All studies have already been described above, so only aspects relevant to proficiency will 

be discussed here. The first study is that of Roca de Larios et al. (2008) who used three different 

proficiency levels based on their year in the Spanish educational system and who varied in the 
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years of English instruction they had received; high school students aged 16-17 with 6 years of 

English, university students aged 19-20 with 9 years of English, and recent university graduates 

aged 23-24 with 12 years of English. They found that all participants spent the most time 

formulating, however those at the higher proficiency level were better able to switch between 

different writing activities whereas the lower proficiency group showed similar behavior 

throughout the whole time they were writing the essay. This finding suggests that a higher language 

proficiency allows writers to dedicate more of their cognitive capacity to controlling the writing 

process. However, since the participants also varied in age and likely writing experience, the role 

of these other factors cannot be ruled out. Since these texts were handwritten, it is unclear if and 

how these differences contributed to differences in fluency while writing.  

 Gánem-Gutiérrez and Gilmore (2018) conducted a similar study with Japanese learners of 

English. Proficiency level was measured with a C-test. They found similar behaviors of writing; 

more time was devoted to text construction, with some decrease toward the end and an increase in 

revising. They also found some differences between proficiency levels with more proficient 

participants using less external resources, and revising more frequently, although not for more 

time, than those with lower proficiency. In terms of predicting essay scores, only proficiency level 

was found to have a significant effect. This finding is in line with Sasaki and Hirose (1996) and 

Schoonen et al. (2003), however this study only observed writing in the L2, so no conclusion can 

be drawn about the effects of L1 writing.  

The final study to observe the online writing behavior with participants of varying 

proficiency levels is Barkaoui (2019). In this study, two different proficiency groups were used, 

high-proficiency who were students who were in their first or second year of studies at an English 

language university and low-proficiency who were students enrolled in low- to high- intermediate 
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ESL classes before being admitted to study at the university. These participants were found to 

differ in their pausing behavior as measured by keystroke logging. The low-proficiency group 

paused significantly more frequently than the high-proficiency group and the high proficiency 

group paused longer than the low-proficiency group at the beginning of the writing session, 

presumably to engage in planning (Barkaoui, 2019). This finding further suggests that those with 

higher proficiency are more able to differentiate their use of the cognitive processes throughout 

the writing task. The current study can add to these findings by using participants that are more 

similar in experience, asking them to write in both their L1 and L2, and including an online 

measure of writing and a direct observation method of the cognitive writing processes.  

  

2.5.1 Measuring and Reporting Proficiency Level 

As can be seen from this small number of studies investigating the connection between 

writing processes and proficiency level, the measuring and reporting of proficiency level is not 

consistent making it difficult to generalize findings to other populations. This is also true of other 

studies that do not specifically observe the effects of proficiency level. This lack of reliable 

measures of proficiency and consistent reporting is not unique to the field of L2 writing, but is also 

found across studies in second language acquisition (SLA) (Bowden, 2016). Two surveys 

(Hulstijn, 2012; Tremblay, 2011) of studies published in respected journals in the field exemplify 

the need for more standardized procedures when it comes to measuring and reporting proficiency. 

Although no such survey exists to my knowledge for Writing Journals, extensive reading of the 

literature seems to indicate a similar trend. This section will first summarize the findings of the 

two surveys, then review proficiency reporting measures in L2 writing studies, and end with a 

description of the Elicited Imitation Task (Ortega et al., 2002) and why it is suited for this purpose.  
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 Tremblay (2011) surveyed a total of 144 studies spanning 8 years (2000-2008) from three 

different journals; Second Language Research (N = 61), Studies in Second Language Acquisition 

(N = 76), and French Language Studies (N = 7). Results indicated that about 37% (53 of 144) of 

these studies measured proficiency via an independent measure, but that there was also variability 

within the measures used; 40% report using part(s) of existing standardized proficiency tests, 30% 

cloze tests or C-tests, 26% oral interview or accent ratings, and 22% other. The other 63% (91 of 

144) of the studies included no independent measure. Many of them estimated proficiency by 

describing classroom level or years of instruction (60%), using existing proficiency scores (19%), 

length of residence in an area where the language is spoken (24%), self-ratings (8%) or another 

measure (15%). A portion of these studies, 14% (13 out of 91) did not include any mention of 

proficiency.  

 Hulstijn (2012) surveyed 14 years of studies (1998-2011) in Bilingualism: Language and 

Cognition. In this period, 140 published studies considered group differences of which he 

determined language proficiency to be an independent or moderating variable. The studies were 

grouped into two different time periods; 1998-2004 (N = 37) and 2005-2011 (N = 103). In the 

earlier set of studies, only seven of the studies (19%) included an objective test of proficiency. The 

percentage of studies to use an objective test increased in the second-time period (56 studies of 

103, 54%), however the number of studies with no measure of proficiency remained stable (13 in 

1998-2004 and 15 in 2005-2011). Within these studies, there was also a variety of measures used 

including, proficiency certificates (i.e. TOEFL), vocabulary tests, mean length of utterance, 

translation tests, panel judgements, cloze tests, or C-tests. These two studies show that within 

studies in SLA, though there has been some improvement, there is still room to grow in the way 

proficiency is measured and reported.  
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 Proficiency measuring and reporting is an area that could also be improved among studies 

examining writing. As can be seen in Table 3 reporting years of language study or current class 

placement seems to be one of the most common measurements, along with standardized test scores 

(TOEFL). Many, but not all studies recorded in the table, use participants who are studying 

English, so some standardized scores do allow for comparison across those studies, however it 

does not allow for comparison across languages. 

Table 3 Measures of proficiency level 

Study Independent 

Measure?  

Measure Journal  

Sasaki & Hirose (1996) Yes TOEFL, CELTS Language Learning 

Spelman Miller (2000) No Enrolled in English University Language Teaching 

Research 

Chenoweth & Hayes, 

(2001) 

No Semester of study Written Communication 

Schoonen et al. (2003) No Years studying English Language Learning 

Stevenson et al.  (2006) No Years studying English Journal of Second 

Language Writing  

Adams & Guillot, (2008) No Self-report International Journal of 

Applied Linguistics 

Kormos & Sáfár (2008) Yes Placement test Bilingualism: Language 

and Cognition 

Spelman Miller et al. 

(2008) 

No Years studying English TESOL Quarterly  

Roca de Larios et al. (2008) Yes Oxford Placement Test 

Years of English Study 

Journal of Second 

Language Writing  

Mikulski & Elola (2011) No Semester of study Hispania 

Rinnert et al. (2015) Yes ACTFL Modern Language Journal 

Van Waes & Leijten (2015) Yes?  CEFR – scores not necessarily recent 

or reported 

Computers and 

Composition 

Révész et al. (2017) Yes TOEFL score IELTS Research Reports 

Online Series 

Gánem-Gutiérrez & 

Gilmore (2018) 

Yes C-test Language Learning  

Barkaoui (2019) No pre- or post- admission to univeristy Studies in Second 

Language Acquisition 

 

To address this issue of differences in proficiency measures and to be able to compare 

across languages, Ortega et al. (2002) developed a series of EITs in various languages. In this task, 

participants listen to a number of sentences in the determined language and must repeat back the 

sentence exactly as they hear it and as much of the sentence as they can. These tasks have high 
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reported validity in a number of languages and due to their oral/aural nature appear to tap into what 

Hulstijn (2012) calls “basic language cognition” (Bowden, 2016). The Spanish version has been 

re-recorded to change one verb that could be problematic for some dialects of Spanish and to 

standardize the amount of time between the end of the sentence and the cue to begin repeating  

(Bowden, 2007).  

Bowden (2016) tested the external and internal validity of the updated recording by 

correlating results to a simulated oral proficiency interview (SOPI) and carrying out item analysis 

on performance by learners with varied experience speaking Spanish to determine if the EIT is 

able to accurately distinguish a range of L2 backgrounds. All participants (N = 37) were L1 English 

speakers learning Spanish as an L2. Those at the lowest level of experience (N = 15) were enrolled 

in second to fourth semester university courses and had no immersion experience. The advanced 

group (N = 15) had an average of 6.7 semesters of university level Spanish courses and 1-2 

semesters of immersion experience. The very-advanced group (N = 7) had at least 19 months of 

experience in an immersion context. Two important findings emerged: there was a strong 

significant correlation between EIT and SOPI scores (Pearson r = .911) and the EIT was better at 

predicting proficiency (as measured by the SOPI) than self-reports. In regards to being able to 

distinguish between learners at different levels, the EIT was able to distinguish learners at low to 

advanced proficiency well, but not as well between very advanced levels (at least 19 months 

immersion experience). Since the participants in the current study will all be enrolled in university 

Spanish courses, the EIT should be able to accurately distinguish between their levels of 

proficiency.  
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2.6 Summary 

This chapter began with an overview of two different models used to describe the cognitive writing 

processes which have also been used as a basis for much research on writing in both the L1 and 

L2. It then provided an extensive review of studies related to L2 writing and factors related to its 

development, specifically working memory, and proficiency level, and ways to measure changes 

in writing overtime through the use of keystroke logging and verbal protocols. What this has shown 

is that writing involves much more than putting words on a page and revising them, it is a complex 

cognitive activity and how well one is able to meet the demands of writing is influenced by WM. 

While the role of WM is fairly well understood for L1 writing (Kellogg et al., 2013) much remains 

to be discovered for L2 writing as only three studies have investigated the relationship to date and 

they have found somewhat contradictory results (Adams & Guillot, 2008; Kormos & Sáfár, 2008; 

Révész et al., 2017). Furthermore, two of these studies focused on the relationship between WM 

and writing outcomes (Adams & Guillot, 2008; Kormos & Sáfár, 2008) and only one has 

considered the relationship between WM and online-writing behaviors (Révész et al., 2017).  

 The above studies also show that the development of L2 writing fluency and how it is 

connected to L1 writing fluency is an area that has received little attention. Spelman-Miller (2000) 

found differences in pause frequency and length at different constituent levels across two different 

writing tasks and she also found that L2 writers tended to pause longer than those writing in their 

L1. Since they only wrote in the L2, it is unclear if this difference was a result of them writing in 

the L2 or if there were other contributing factors. In another study the same group of writers was 

compared over time and it was found that after 3 years L2 writing fluency did increase as well the 

length of p-bursts while the time on task decreased as did the total number of pauses (Spelman 

Miller et al., 2008). This study also showed that the development of writing fluency overtime is 
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not necessarily linear because participants were less fluent in the second year and then increased 

their fluency by the third year. Within the small number of studies on writing fluency, only two 

studies to date have compared pausing behavior between English and Spanish using Spanish 

heritage speakers and L2 learners and found no significant differences between the groups for 

pausing in English but did find some differences for Spanish (Elola & Mikulski, 2016; Mikulski 

& Elola, 2011). The heritage speakers, who presumably had a higher proficiency in the language 

although no independent measure was used, paused longer at the sentence boundary and produced 

longer T-units in Spanish (Elola & Mikulski, 2016). In addition to there being no measure of 

proficiency, no measure of WM was included, and the use of screen capture limited the 

comparisons that could be made between the two groups.  

 Finally, studies examining the cognitive writing processes have shown that there is an 

interaction of planning, translating, executing, reading, and editing as is predicted by Kellogg’s 

(1996) model and it was also seen that there appear to be some differences in how these are 

allocated in the L2 based on proficiency level (Barkaoui, 2019; Roca de Larios et al., 2008; 

Skibniewski, 1988). More global planning seems to lead to better overall essays (Skibniewski, 

1988) and more skilled and more proficient writers seem to distribute the writing processes more 

evenly across the writing task (Roca de Larios et al., 2008). While there are several studies that 

provide detailed descriptions of what writers are thinking as they write (Roca de Larios et al., 2008; 

Schwartz, 2003) most studies only observe them in one language and fewer triangulate pausing 

behavior with a description of the nature of the pauses. The relationship between pausing behavior 

in the L1 and L2, how WM and language proficiency affect pauses, and what the cognitive nature 

of these pauses is across languages are all areas that have not received much attention in L2 writing 

research and the current study seeks to fill these gaps.  
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2.7 Research Questions 

The preceding review of literature summarizing previous studies on L2 writing processes leads 

to the following research questions to be addressed in the current study:  

1. What is the nature of pausing behavior in the L1 as measured by keystroke logging? In 

the L2? 

2. How does pausing behavior compare across languages?  

3. What is the relationship between WM and pauses in the L1? in the L2?  

4. What is the relationship between proficiency level and pausing behavior in the L2?  

5. What is the cognitive nature of pauses in the L1? In the L2? 
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 

3.1 Participants 

Data were collected from 55 students from different levels of a Spanish program at a university on 

the east coast. Participants who marked a language other than English as their first language (L1) 

or more than one L1 were excluded for the present analysis leaving 47 participants. They were 

recruited from 3 different levels of Spanish courses; a 5th semester course (N = 17), a 7th semester  

course (N = 16) and graduating seniors who had participated in a study abroad experience (N = 

14). Average age of participants was 19.5 (M = 19.53). Of participants in the 5th semester course, 

4 had traveled to a Spanish speaking country for the purpose of studying Spanish for a short term 

experience (6 weeks or less); at the 200 level, 8 participants had gone on a short term experience; 

4 seniors had participated in short term experiences and 10 in a semester long program. A summary 

of participant characteristics can be found in Table 4. 

Table 4 Summary of participants 

 N Age (M) Years 

studying 

Spanish 

Study Abroad Experience 

N 

6 weeks or 

less 

One Semester 

5th Semester 17 18.44 

0.73 

9.56 

3.95 

4  

 

0 

7th semester  16 19.19 

1.04 

8.69 

4.87 

8 0 

Seniors 14 21.31 

.97 

9 

1.33 

4 10 

   

3.2 Methodology 

Each participant met individually with the researcher in two different sessions. In the first session, 

participants were given the consent form and asked to read it, ask any questions, and sign before 

proceeding. If participants completed an English prompt first, they were then told that they would 

be completing the English writing task and that they would have 25 minutes to complete the task 
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and that spell check was disabled in the program. They were allowed to take the full 25 minutes 

or could tell the researcher once they had finished if they finished before the time limit. The screen 

recording software was then turned on and the Inputlog (Leijten & Van Waes, 2013) session 

started. Once they had completed the writing, those who were part of the stimulated recall 

immediately watched the screen recording of their writing session with the researcher and they 

were told to talk about what they had been thinking as they wrote. They were encouraged to pause 

the video at any point if they remembered what they had been thinking at that time. The researcher 

would pause the video any time there was a pause or revision of the text and ask the participant 

what they had been thinking. Following this, they would complete the Corsi Block task, the Color 

Shape task and the language background questionnaire. When completing the Spanish prompt, 

participants would first complete a transcribing exercise in Spanish and then be told they were 

going to complete the Spanish writing task and that they would have 25 minutes to write but could 

tell the researcher if they finished before the time limit. They were again reminded that there was 

no spell check and the screen recording software was turned on and the Inputlog (Leijten & Van 

Waes, 2013) session started. After they had completed the writing task, those who were in the 

stimulated recall group would then carry out the same protocol as described above with the text 

they had just written in Spanish. They were then asked to complete an Elicited Imitation Task for 

Spanish rerecorded by Bowden (2007). They then completed the Automated Operation Span task 

(Unsworth et al., 2005) followed by the non-word repetition task (Lado, 2008). To end the session, 

they were given a second questionnaire about their writing experience. The order of the language 

and prompt was counterbalanced across participants. Sessions without the stimulated recall lasted 

approximately 1 hour while those with a stimulated recall lasted approximately 1 hour and 30 

minutes.  
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3.3 Instruments and Procedures 

3.3.1 Inputlog 

Inputlog 7.0.0.11(Leijten & Van Waes, 2013) is a keystroke logging software developed to aid in 

identifying writing strategies and understanding the cognitive processes involved in writing. 

Inputlog differs from other keystroke logging software in that it is used with Windows and can 

also be used to record activity across sources (e.g. MS Word and an internet browser) and it 

provides an analysis of behavior related to writing; i.e. pausing, fluency, and revisions. The fine-

grained nature of the output provided by Inputlog allows for detailed analysis of writing, however 

it can be hard to interpret, therefore an analysis tool is built into the program that allows for the 

possibility to explore the data from different perspectives; product/process, pauses, revisions, and 

multiple sources. All of these are based on theory, empirical findings, recent research and 

discussions with writing experts (Leijten & Van Waes, 2013).  

 

3.3.2 Elicited Imitation Task 

Although students were recruited from different levels of classes, a second measure of language 

proficiency was included to determine differences in language proficiency between participants. 

The task chosen for this purpose was the Elicited Imitation Task developed by Ortega, Iwashita, 

Norris, and Rabie (2002) and rerecorded by Bowden (2007) for use in Spanish. This measure was 

further validated as a measure of global oral proficiency by Bowden (2016). In this task, 

participants first hear instructions in English that they will hear a series of sentences and should 

try to repeat them exactly as they heard them and to repeat as much as they can. They are first 

presented with 5 practice sentences in English, beginning with 5 syllables and increasing to 15. 

They are then aurally presented with 30 unrelated sentences in Spanish that increase in length from 
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7 to 17 syllables. Each sentence is presented one at time, followed by a 2 second pause and beep 

that lasts 0.5 seconds to signal that they should begin to repeat. The task was recorded, then 

transcribed and scored following the criteria established by Ortega (2000). The scoring system is 

based on the quantity and quality of idea units that are repeated back with a maximum score of 4 

points per sentence for repeating the sentence perfectly, and a total possible maximum score of 

120 for the entire task.  

 

3.3.3 Working Memory Tests 

Measures of working memory were collected for the three components of Baddeley’s (2000) 

model that are also included in Kellogg’s (1996) model of writing. Phonological short-term 

memory was assessed by a non-word (NW) span test in English. Visuospatial short-term memory 

measured with a forward Corsi Block Task (CBT) and executive function was measured with the 

use of an Automated Operation Span (OSpan) task. An additional measure was included, task-

switching ability, a part of executive function that involves how well one is able to switch between 

tasks and has previously been shown to be involved in the writing process (Révész et al., 2017). 

This was measured using the Color Shape task. 

 

3.3.3.1 Non-word Repetition Task 

In the non-word repetition task, participants are presented with an auditory stimulus of a series of 

syllables that do not form words, but that follow the phonotactic rules of English. The test used for 

this study was downloaded from IRIS and developed by Lado (2008)  (see Grey et al., 2015; Lado, 

2017) and consists of a list of 16 pairs of non-words (32 total). The number of syllables in the set 

increases from 3 to 8 syllables. The first four groups of words containing 3, 4, 5, and 6 syllables 
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respectively contain three non-words and the last two groups for 7 and 8 syllables contain two 

pairs. Items were presented aurally in pairs and students were instructed to repeat each word after 

a tone, which is presented after a 2-second delay. The score was calculated by assigning one point 

to each non-word correctly recalled or to a non-word that differed in at most one syllable from the 

original, making the total possible score 32.   

 

3.3.3.2 Corsi Block Task 

Visual spatial working memory was measured with the forward Corsi Block task using Inquisit 

Lab 5. In this task, participants are presented with a screen that has an arrangement of 9 blue 

blocks. In each trial, 2 to 9 blocks “light” up (turn yellow) and participants are told to click on the 

blocks in the same order they saw them light up. Each sequence length had two trials and the 

number of blocks that lit up increased from 2 to 9. This task was scored using the total score which 

adds together the highest number of correctly recalled blocks on one of the two trials for each 

sequence length as this has been suggested to be a more reliable index (Kessels et al., 2000). 

 

3.3.3.3 Operation Span 

An automated OSpan task was used to assess individual differences in executive control (Turner 

& Engle, 1989) in Inquisit Lab 5. Participants were presented with a mathematical equation to 

solve followed by a letter. They were required to keep sets of letters in mind while continuing to 

perform mathematical operations until being prompted to click on the letters in the same order they 

had seen them appear. A set was defined as the number of letters that had to be recalled and ranged 

from 3 to 7. Each set size was included three times, with set sizes being presented in a random 

order. They were told to solve math operations as quickly and as accurately as possible and were 
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required to follow an 85% accuracy rate (Unsworth et al., 2005) to ensure they were completing 

the task as requested. Performance on the task was measured in terms of the absolute OSpan score 

which is calculated by adding together the correct number of letters recalled only in sets where the 

whole set was accurately recalled. For example, if a participant recalled all four letters in a set of 

four, all five letters in a set of five, but only four letters in a set of six, their score would be 9 (4 + 

5 + 0). 

 

3.3.3.4 Color Shape Task 

In the Color Shape task, participants were presented with two shapes, a circle and a triangle, that 

were one of two colors, either red or green. Using the keyboard, they had to identify either the 

color of the object or the shape. They were first presented with a block where they only had to 

identify the shape, then a block where they only had to identify the color, then a block where they 

were presented with a shape in one of the two colors and either the word “Color” or “Shape” was 

at the top of the screen and they had to identify either the color or shape based on this prompt. This 

task was also administered using Inquisit Lab 5. Reaction times were recorded for all trials and the 

switching cost was calculated. First reactions times were trimmed to exclude any that were more 

than two standard deviations above or below the mean. Then the switching cost was calculated by 

finding the difference in the mean of the non-switching and switching blocks.   

 

3.3.4 Writing Prompts 

The writing prompt chosen for the experiment was an argumentative prompt because this type of 

task is generally considered to be more complex and therefore likely to reveal more differences in 

cognitive behavior. The topic must also be similar across languages so that any differences in 
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writing behavior can be attributed to the language and not in content knowledge. Since participants 

were drawn from several different subject classes, the topic should be familiar to all. The writing 

prompts used in first through sixth semester classes were compared and two separate prompts were 

created. Each prompt was translated in English and Spanish and prompt and language were 

counterbalanced across participants. Prompts were as follows:  

Prompt 1 

 

English  

People who are fleeing from situations of political and/or civil unrest should be able to 

freely enter another country without any requirements or limitations, such as a passport.  

To what extent do you agree or disagree with this statement? Give reasons for your 

answer and include any relevant examples from your knowledge or experience.  

Write at least 250 words.  

 

Spanish 

Las personas que huyen de situaciones de agitación política y/o social deberían poder 

entrar a otro país libremente sin ninguna restricción, como un pasaporte.  

¿Estás de acuerdo con esta afirmación? Da razones para tu respuesta e incluye ejemplos 

relevantes basados en tu conocimiento o experiencia. 

Escribe por lo menos 250 palabras.   

 

 

Prompt 2 

 

English 

Social media outlets should have tighter regulations to reduce the spread of fake news 

and misuse in political campaigns.  

To what extent do you agree or disagree with this statement? Give reasons for your 

answer and include any relevant examples from your knowledge or experience.  

Write at least 250 words.  

 

Spanish 

Las redes sociales deben estar más reguladas para reducir la difusión de noticias falsas 

(fake news) y evitar su uso abusivo en campañas políticas.  

¿Estás de acuerdo con esta afirmación? Da razones para tu respuesta e incluye ejemplos 

relevantes basados en tu conocimiento o experiencia. 

Escribe por lo menos 250 palabras.   
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3.3.5 Stimulated Recall 

Stimulated recall is one method for collecting introspective data. For this study, the screen capture 

video of the participant writing the essay was played back and any time they paused or revised, 

the researcher asked them what they were thinking. The participants were also encouraged to stop 

the video at any point to comment on their thoughts at that moment. This was done immediately 

after the participant had finished composing. Participants were told they could speak in whatever 

language they were most comfortable with and the majority spoke in English except to explain 

some Spanish words or grammar that they thought about.  

 

3.3.6 Language Background Questionnaire 

In order to further assess participants’ language background and use of Spanish both inside the 

classroom and in other situations, the pretest version of the Language Contact Profile (Freed et al., 

2004) was adapted and administered to participants. A copy of the questionnaire can be found in 

the Appendix. 

 

3.3.7 Writing Background Questionnaire 

A second questionnaire was also included to gage participant’s writing experience. The 

questionnaire was adapted to ask about English and Spanish writing from Rinnert et al. (2015) 

who used it with L2 Japanese learners to compare the amount of writing training and 

types/amounts of writing their participants engaged in in each language. A few questions were 

added to ask students about how important it is for them to be able to write well in Spanish, if they 

write in Spanish outside of classroom assignments, and if they foresee themselves writing in 

Spanish in their future career. A copy of the questionnaire can be found in the appendix.  
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3.4 Analysis  

3.4.1. Analysis of Online Writing Behavior 

Using the analysis tool provided by Inputlog (Leijten & Van Waes, 2013), pausing and fluency 

behavior were measured. Fluency was measured through the process time (time spent engaging in 

typing, total characters produced including spaces, and characters per P-burst including spaces. 

The pause threshold was set at 2 seconds following previous studies (Révész et al., 2017; Spelman 

Miller, 2000) and at 200 milliseconds (ms) following a suggestion by Van Waes and Leijten (2015) 

and was expressed in terms of frequency and length. All pauses were categorized for where they 

occurred; within words, between words, between sentences and between paragraphs.  

 

3.4.2 Stimulated Recall 

 Stimulated recall comments were first transcribed. Coding of the recalls was based on Kellogg’s 

(1996) model of the writing process. Formulation refers to the planning of what is to be included 

in the text and putting the content into words. If what the participant expressed clearly referred to 

the creation or organization of ideas to be included in the text it was coded as planning. When they 

referred to thinking of a specific word to use, the phrasing of a sentence, or grammar, it was coded 

as translation. Execution refers to the programming of the muscles for motor movement and the 

act of typing. A few comments were made about finding certain keys on the keyboard and these 

were coded as execution. Monitoring refers to evaluating the text that has been produced and 

making changes to the text. When the comment mentioned that the participant read what they had 

previously written, it was coded as reading. If in the pause they mentioned they were editing, it 

was coded as editing. However, since the current study is focused on pauses and not on revisions, 

if they were referring to a specific revision that had been made, this comment was not included in 
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the current analysis. Some of the comments did not specifically refer to reading the text but did 

show that they were keeping in mind previous or future parts of the text that affected what they 

did in the pause. These instances were left under the category of monitoring. A final category was 

added for when participants said they did not remember what they were thinking. Five protocols 

were coded for each language and a qualitative description of the types of comments made in each 

language is provided.  

 

3.4.3 Statistical Analyses 

Statistical analyses were conducted on the fluency and pausing behaviors for both the pausing 

thresholds and between languages. The distribution of data was first examined using histograms, 

Q-q plots and a goodness of fit (Shapiro-Wilk). It was determined that most measures, except for 

the PSTM scores were not normally distributed. This was addressed in different ways depending 

on the question being answered. For research question 1 and 2 descriptive statistics are provided 

for the pausing frequency and length at each constituent level for 2000 and 200 ms. A log 

transformation was then performed on the frequency of pauses and length of pauses which 

produced a more normal distribution of data that could then be analyzed with an analysis of 

variance (ANOVA). To determine if there were statistically significant differences in pausing 

behavior between languages, an ANOVA was performed for both pausing thresholds with 

constituent level and language as factors and pause frequency and length as the dependent 

variables. To answer research questions 4 and 5, a multivariate linear analysis was performed 

which does not require data to be normally distributed. In this analysis the constituent levels were 

used as the independent variables and the various measures of WM and the proficiency score as 

dependent variables. Effect sizes were also calculated for each analysis. For the ANOVAs, the 
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partial eta squared (η2) calculations are reported and are interpreted as .25 small, .40 medium and 

.60 large following suggestions by Plonsky and Oswald (2014) for correlation coefficients (r) and 

Norouzian and Plonsky (2018) for effect sizes for ANOVAs. For post-hoc analysis on the mean 

differences between groups, Cohen’s d was calculated, and the following scale was used following 

Plonsky and Oswald’s (2014) recommendation for within group means: .60 small, 1.00 medium, 

and 1.40 large. For the multivariate linear analysis, the R2 values are reported and explain the 

amount of variance that can be explained by the independent variables included in each model. 

Results are reported in the following chapter.  

 

3.5 Pilot Study 

Before conducting the full study, a pilot was first carried out to confirm that the materials would 

work with the desired population of students and to determine the feasibility of the experiment.  

 

3.5.1 Pilot Study Participants 

Participants were 4 students enrolled in a 5th semester Spanish course at a university on the east 

coast. Average age of participants was 19 (M = 19). Three of the participants began learning 

Spanish at the age of 12, the other participant began learning Spanish at 18. Two participants were 

native English speakers and had two semesters or less experience learning a language besides 

Spanish. The other two participants grew up speaking other languages at home (Indonesian, N = 

1; Vietnamese, N = 1) and had some experience formally studying other languages (German, 8 

semesters; Vietnamese, 12 semesters). None of the participants had travelled to a Spanish speaking 

country for the purpose of studying Spanish.  

 



 

71 

 

3.5.2 Materials and Procedures 

Data were collected in a similar way to what was described above. For the pilot study, participants 

did not have a time limit and they answered different prompts which are below. Another difference 

was the Color Shape task was not included in the pilot study.  

English 

Success in education is influenced more by the students' home life and training as a child 

than by the quality and effectiveness of the educational program. Choose a position and 

develop a cohesive argument with supporting ideas.  

 

Spanish 

El fracaso escolar se debe más a la responsabilidad del profesor en el cumplimiento de 

sus funciones que al esfuerzo, motivación y actitudes de los alumnos. Toma una posición 

y desarrolla un argumento cohesivo con ideas para apoyar. 

 

The research questions for the pilot study were also different from the final study. For the pilot 

study they were as follows:  

1. Do writers engage in the same pausing behavior and cognitive writing strategies when 

writing in the L1 and L2?  

2. When writing in the L2, do online behavior and cognitive writing strategies vary by 

proficiency level and writing experience? If so, how? 

3. To what extent do online writing behaviors and cognitive writing processes predict text 

quality? 

4. What is the relationship between phonological short-term memory, visuospatial memory, 

and executive control with online writing behavior and text quality?  

 

3.5.3 Results 

The following section summarizes the results obtained from the pilot study.  
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3.5.3.1. RQ 1 Do Writers Engage in the Same Online Behavior and Cognitive Writing Strategies 

When Writing in the L1 and L2? 

 

The first research question can be answered by comparing the descriptive statistics for participants’ 

online writing behavior in each language, as in Table 5 and 6, and through the stimulated recall 

comments.  

Table 5 compares the length of the final text produced by each participant in English and 

Spanish as well as the total time spent (process and pausing time). As can be seen in the table, 

participants were more productive in English and spent less time on task. It is also generally the 

case that participants who produced longer texts in English also produced longer texts in Spanish.  

Table 5 Summary of text length and time on task 

Participant English Length 

(words in final 

version) 

Time on task 

([h]:mm:ss) 

Spanish Length 

(words in final 

version) 

Time on task 

([h]:mm:ss) 

1 381 25:11 247 28:48 

2 462 1:03:39 316 42:37 

3 258 10:13 126 1:02:21 

4 578 29:59 245 33:16 

  

The descriptive statistics in Table 6 for online writing behavior include the means and 

standard deviations for each measure in English and Spanish. As can be seen from the means of 

process time and pause time, the time spent producing text was very similar, and less time was 

spent actually producing in Spanish. Pause time reveals that more time was spent pausing in 

Spanish than in English. In regards to fluency, participants were more fluent in English than in 

Spanish producing more words and characters per P-burst. Revision behavior was fairly similar 

across languages with slightly more revisions occurring in Spanish than in English. 
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Table 6 Summary of online writing behavior 

 English* Spanish 

Overall text   

   Process Time 28:48 

(11:06) 

27:57 

(07:27) 

   Pause Time  10:49 

(09:53) 

17:32 

(06:17) 

   Word total (process) 551 

(124) 

311 

(190) 

   Character Total (process) 3064 

(756) 

2010 

(190) 

Fluency   

   Number of P-bursts 85.67 

(34) 

609** 

(964) 

   Words per P-burst 6.79 

(2) 

1.4 

(.91) 

   Chars per P-burst 44.66 

(8) 

14.7 

(3.17) 

Pause frequency per 100 words   

   Total 0.15 

(.27) 

.51 

(.34) 

   Within words .01 

(.03) 

.04 

(.01) 

   Between words .07 

(.17) 

.22 

(.09) 

   Between sentences .005 

(.008) 

.01 

(.008) 

   Between paragraphs  .003 

(.008) 

.005 

(.01) 

Pause length (s)   

   Total 6.67 

(3.54) 

2121.16** 

(4227.09) 

   Within words 6.80 

(5.57) 

4.49 

(1.18) 

   Between words 6.02 

(2.86) 

6.13 

(.09) 

   Between sentences 16.10 

(13.98) 

12.46 

(1.55) 

   Between paragraphs  6.32 

(6.25) 

3.8 

(2.58) 
Revision overall   

   Words product/process .88 

(.10) 

.85 

(.19) 

   Chars product/process  .85 

(.11) 

.84 

(.2) 

*English data only contains 3 participants due to a data collection error. 

** These large numbers are due to one participant whose data showed a large number of P-bursts and almost equal 

pausing time as process time.   
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Stimulated recall comments from one participant did reveal some differences in the approach to 

answering the prompt. When writing in English, the participant thought about the overall 

organization of the text before beginning to write and while formulating the first sentence.  

 English: “Umm I think the first pause before I started typing was just sort of figuring out 

what I was going to say. Which side I was going to take. And then I think as I was going 

along I think I was just thinking the best way to phrase um what I wanted to say so I was 

thinking of the best way to sort of have a general claim in the first sentence about the point 

I’m trying to argue.” 

 

However, when writing in Spanish, the participant wrote more before considering the stance they 

were going to take and were also less descriptive about what that planning involved.  

Spanish: “I’m still just trying to figure out what figuring out what I’m going to do.” 

This is a common difference between the two languages, in English the participant mentions more 

instances of planning the content and organization of the essay while in Spanish more of the 

comments are related to lower-level concerns such as not knowing vocabulary words or being 

unsure of the grammar.  

English: “So I think once again just figuring out the best way to make the point. So at this 

point I think I’m starting to wrap it up and try to conclude so I was probably looking for a 

way to set that up.” 

 

Spanish: “There I was trying to think of how to say like to inspire but I couldn’t come up 

with a way so I just said something else eventually.” 

 

Spanish: “I was trying to fix the um relative pronoun, I don’t know if I did it correctly but 

we learned about it yesterday so hopefully I did.” 

 

Although many comments were related to vocabulary and grammar in Spanish, the participant was 

still aware of the overall structure and made some mention to the planning of the content.  

Spanish: “Um I just think first of all I describe a bad professor so I was still formulating 

what I wanted to say. And also trying to make the statement to be broad.”   

 

These comments reveal some of the general trends found in this participant’s cognitive writing 

strategies in each language.  
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3.5.3.2 RQ 2 When Writing in the L2, do Online Writing Behavior and Cognitive Writing Srategies 

Vary by Proficiency Level and Writing Experience? If so, How? 

 

The second research question relates to the relationship between online writing behavior, cognitive 

writing strategies and proficiency level and writing experience. Based on the data collected from 

the pilot study, only data for online writing behavior are presented.  

As can be seen from Table 7, although participants were recruited from the same level of 

class, there were some differences in proficiency level as measured by the EIT. As regards their 

writing experience, participants are very similar in their experience of writing in English. Most 

participants were taught and practiced writing different genres in high school and are in classes 

that require them to write 6-10 reports/research papers a semester that are 5-10 pages in length. 

Students vary more in their experience writing in Spanish. All participants are currently enrolled 

in a course that requires them to write 3 compositions that are approximately 2 pages in length. 

Prior to this course, participant 1 had the most training as they had received some instruction in 

high school on how to write, mostly in preparation for the AP Spanish Literature Exam. These 

essays were typically 2-3 paragraphs in length. Participant 2 did not take Spanish classes in high-

school and therefore did not write in Spanish until the university level. In the first of these courses, 

the participant had to write some compositions that were approximately 2-3 paragraphs in length. 

In the second course, similar to the one they are currently enrolled in, writing assignments were a 

little longer, approximately 2 pages in length. Participant 3 and 4 did engage in some writing in 

their high-school Spanish classes, writing about 1 paragraph, but this was not accompanied by 

instruction of how to write. They have also had a similar experience in their university Spanish 

courses, beginning in classes that required them to write shorter assignments (1-3 paragraphs) and 

are now enrolled in a course with longer assignments.  
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Table 7 Descriptive statistics for proficiency level and writing experience 

Participant EIT English 

Experience 

Spanish 

Experience 

P1 63 7 5 

P2 72 7 2 

P3 34 7 3 

P4 57 6 3 

 

  Participant’s online writing strategies in Spanish are summarized in Table 8. As can be 

seen, there are some observable differences. Participant 3 spent the most time writing and pausing 

yet produced the least amount of text. Participant 2 revised the most of all four participants. Pause 

length generally increased by textual level, in other words, pauses were shorter within words, and 

increased slightly between words and between sentences. The relation between these differences 

in writing behavior and participants’ proficiency level, and writing experience is summarized in 

Table 9.  
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Table 8 Online writing strategies by participant in Spanish 

 P1 P2 P3 P4 

Overall text     

   Process Time 29:08 21:35 38:00 23:04 

   Pause Time  14:41 21:01 24:13 10:12 

   Word total (process) 245 583 140 277 

   Character Total 

(process) 

1652 3485 1184 1721 

Fluency     

   Number of P-bursts 123 2056 135 122 

   Words per P-burst 1.99 .28 1.04 2.27 

   Chars per P-burst 15.7 16.22 10 16.89 

Pause frequency per 

100 words 

    

   Total 50.2 43.57 97.86 43.68 

   Within words 6.12 2.06 11.43 3.97 

   Between words 26.94 15.27 34.29 27.43 

   Between sentences 2.04 1.2 2.14 1.81 

   Between paragraphs  0 .86 0 .72 

Pause length (s)     

   Total 7.17 8461.8 10.61 5.06 

   Within words 4.24 6.18 3.42 4.11 

   Between words 5.97 5.81 7.42 5.33 

   Between sentences 11.73 14.78 11.68 11.64 

   Between paragraphs  N/A* 5.47 N/A* 2.13 

Revision overall     

   Words product/process 1.01 .57 .92 .90 

   Chars product/process  .99 .55 .91 .91 

* These participants’ final texts were only 1 paragraph in length.  
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Table 9 Spearman correlations between participants’ writing behavior in Spanish and proficiency level and 

writing experience 

 EIT English Experience Spanish Experience 

Overall text    

   Process Time -.88 .44 .31 

   Pause Time  -.39 .78 -.39 

   Word total (process) .82 .12 -.56 

   Character Total (process) .79 .19 -.57 

Fluency    

   Number of P-bursts .63 .34 -.66 

   Words per P-burst -.11 -.64 .67 

   Chars per P-burst .89 -.46 .04 

Pause frequency per 100 

words 

   

   Total -.92 .39 -.02 

   Within words -.93 .32 .28 

   Between words -.90 -.12 .42 

   Between sentences -.75 -.02 .68 

   Between paragraphs  .61 -.47 -.72 

Pause length (s)    

   Total .64 .33 -.66 

   Within words .84 .21 -.49 

   Between words -.81 .59 -.00 

   Between sentences .64 .35 -.65 

   Between paragraphs  1 1 -1 

Revision overall    

   Words product/process -.52 -.17 .83 

   Chars product/process  -.53 -.24 .79 

 

 Due to the small number of participants, none of the correlations were found to be 

significant at the .01 level. However, there do appear to be some trends. It seems as though 

participants with higher proficiency were able to produce their texts in less time. It also appears as 

though there may be a relationship between pausing frequency and proficiency level; those with a 

higher proficiency level paused less frequently across locations. In regards to writing experience, 

English writing experience does not appear to be correlated with writing behaviors in Spanish. The 

highest correlation is with pause time, those who have more English writing experience paused for 

a longer period of time (.78). Writing experience in Spanish is the most strongly correlated with 

revision processes, those who have more experience writing in Spanish revise less.  
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3.5.3.3 RQ 3 To What Extent do Online Writing Behaviors and Cognitive Writing Processes 

Predict Text Quality? 

 

Research question 3 pertains to the relationship between online writing behavior and cognitive 

processes to text quality. As with research question 2, at present only the relationship with online 

writing behaviors can be addressed because no comparison can be made based on the stimulated 

recall collected.  

 Table 10 summarizes participants’ syntactic complexity and accuracy in English and 

Spanish. English texts were more syntactically complex than texts in Spanish and participants were 

also more accurate when writing in English than in Spanish.  

 
Table 10 Descriptive statistics for syntactic complexity and accuracy 

 English Spanish 

Words/T-unit 32.08 

(4.67) 

19.98 

(3.78) 

Clauses/T-unit 1.87 

(.24) 

1.61 

(.17) 

Words/clause 17.21 

(2.91) 

12.63 

(3.21) 

Accuracy per 100 words .01 

(.01) 

16 

(7.75) 

 

 

 The correlations between writing behavior and complexity and accuracy scores for English 

can be seen in Table 11. As was the case in the previous section, none of the correlations were 

significant, but there were a few strong correlations. The total number of words produced is 

negatively correlated with the English score. This means that participants who wrote longer texts 

received lower scores. Pause frequency within words is strongly correlated to words per T-unit 

meaning that those who paused more within words produced more words per T-unit. The number 

of clauses per T-unit shows a strong correlation between process time and pause time indicating 

that those who spent more time writing and those who paused longer overall wrote more clauses 

per T-unit. This trend also appears to be the case when considering the text level where the pauses 
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occurred. Those who revised less also produced more clauses per T-unit based on the strong 

negative correlation between revision measures and clauses per T-unit. The length of clause seems 

to only be correlated to the total number of words and characters produced. Finally, in English, 

there is a strong negative correlation between pauses within words and accuracy which indicates 

that participants who paused less between words wrote more accurate texts.  

Table 11 Spearman correlations between writing behavior and text quality in English* 

 English 

Score 

Words per T-

unit 

Clauses per T-

unit 

Length of 

clause 

Accuracy 

Overall text      

   Process Time -.48 .31 .99 -.59 -.04 

   Pause Time  -.42 .37 .99 -.54 -.11 

   Word total (process) -.99 -.56 .64 -1 .76 

   Character Total (process) -.81 -.13 .92 -.88 .39 

Fluency      

   Number of P-bursts -.52 .28 1 -.63 .00 

   Words per P-burst -.17 -.83 -.76 -.03 .65 

   Chars per P-burst -.01 -.79 -.81 .04 .59 

Pause frequency per 100 

words 

     

   Total .03 .37 .99 -.54 -.54 

   Within words .56 .99 .42 .44 -.91 

   Between words -.58 .28 1 -.62 -.01 

   Between sentences -.29 .49 .97 -.42 -.24 

   Between paragraphs  -.61 .16 .99 -.71 .11 

Pause length (s)      

   Total -.42 .37 .99 -.54 -.11 

   Within words -.07 .68 .89 -.20 -.46 

   Between words -.57 .19 .99 -.69 .08 

   Between sentences -.69 .06 .98 -.78 .22 

   Between paragraphs  -.43 .36 .99 -.54 -.09 

Revision overall      

   Words product/process .39 -.40 -.99 .51 .14 

   Chars product/process  .30 -.49 -.97 .42 .24 

*N = 3 

 Spearman correlations were also run between indices of text quality and writing behaviors 

in Spanish and the results can be seen in Table 12. Two of the writing processes appear to have a 

strong correlation with the Spanish score. One fluency measure, characters per P-burst shows a 

correlation of .93 suggesting that the more characters produced per P-burst, the higher the score 
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received. The second measure with high correlation is total pause frequency per 100 words (-.93). 

This correlation indicates that those who paused less per 100 words received a higher score. In 

relation to words per T-unit, it appears as though pause length between words (.92) and between 

sentences (.93) has the strongest relationship. This would suggest that participants who paused 

longer between words and sentences produced more words per T-unit. This also appears to be the 

case for clauses per T-unit. The longer the pause between words and sentences, the greater the 

number of clauses per T-unit. For length of clause, the strongest correlation is with length of pause 

within words (.86) and length of pause between sentences (.88). This would suggest that the longer 

the pause at these two text levels, the longer the clause. Finally, in regards to accuracy, the 

strongest correlation is with pause frequency per 100 words (.90) suggesting that those who paused 

more frequently per 100 words produced more accurate texts.  
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Table 12 Spearman correlations between writing behavior and text quality in Spanish 

 Spanish 

Score 

Words per T-

unit 

Clauses per T-

unit 

Length of 

clause 

Accuracy 

Overall text      

   Process Time -.76 .82 .89 .67 .76 

   Pause Time  -.73 .82 .73 .71 .82 

   Word total (process) .44 .38 .19 .49 -.14 

   Character Total (process) .39 .53 .34 .62 -.01 

Fluency      

   Number of P-bursts .17 -.02 -.28 .11 -.16 

   Words per P-burst .39 .01 .26 -.01 -.25 

   Chars per P-burst .93 .76 .79 .78 .07 

Pause frequency per 100 

words 

     

   Total -.93 .21 .82 -.20 .90 

   Within words -.79 .28 .39 .09 .74 

   Between words -.57 .64 .85 .47 .65 

   Between sentences -.35 .77 .89 .64 .54 

   Between paragraphs  .35 -.23 -.13 -.16 -.28 

Pause length (s)      

   Total .17 -.08 -.34 .05 -.19 

   Within words .46 .83 .73 .86 .22 

   Between words -.88 .92 .97 .80 .70 

   Between sentences .17 .93 .91 .88 .45 

   Between paragraphs  -1 .73 .33 .81 .59 

Revision overall      

   Words product/process -.04 .76 .88 .66 .41 

   Chars product/process  -.04 .74 .87 .63 .40 

 

3.5.3.4 RQ 4 What is the Relationship Between Phonological Short-term Memory, Visuospatial 

Memory, Executive Control and Proficiency Level with Online Writing Behavior and Text 

Quality? 

 

The final research question is interested in the relationship between measures of WM and online 

writing behavior and text quality as well as proficiency level and text quality. These can be 

explored by correlations between the scores on the three tests of WM with online writing behaviors 

and the various measures of text quality. Descriptive statistics for the three measures of WM are 

found in Table 13. As can be seen from the standard deviations, participants showed the most 

variation in their cognitive control and were most similar in the visual-spatial short-term memory. 
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Table 13 Descriptive statistics of working memory 
Phonological short-term memory  

  Non-word Span 16.25 

(3.3) 

Visual-spatial short-term memory  

  Corsi block 6 

(1.15) 

Executive Control  

  Operation Span task 32.25 

(6.6) 

  

The results of the correlation between the scores of WM and writing behavior in English 

are presented in Table 14. According to these results, phonological short-term memory appears to 

have the most correlations with writing behavior as all except four behaviors have a correlation 

above .89. Visual-spatial short-term memory shows the strongest correlation with pauses between 

words (-.99); the higher the Corsi Block score, the less pauses between words. Cognitive control 

is only shown to correlate with total words produced (-.85) and pause frequency within words 

(.84).  
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Table 14 Spearman correlations between writing behavior and working memory in English* 

 NWS Corsi OSpan (Total) 

Overall text    

   Process Time .93 -.37 -.09 

   Pause Time  .95 -.43 -.03 

   Word total (process) .27 .51 -.85 

   Character Total (process) .67 .07 -.51 

Fluency    

   Number of P-bursts .91 -.32 -.14 

   Words per P-burst -.96 .86 -.54 

   Chars per P-burst -.98 .82 -.48 

Pause frequency per 100 

words 

   

   Total .99 -.79 .42 

   Within words .76 -.99 .84 

   Between words .91 -.34 -.13 

   Between sentences .98 -.55 .11 

   Between paragraphs  .86 -.22 -.25 

Pause length (s)    

   Total .95 -.43 -.03 

   Within words .99 -.72 .33 

   Between words .87 -.25 -.22 

   Between sentences .79 -.12 -.35 

   Between paragraphs  .94 -.42 -.04 

Revision overall    

   Words product/process -.96 .46 -.00 

   Chars product/process  -.98 .54 -.09 

    *N = 3 

 

 Correlations between measures of WM and writing behavior in Spanish are presented in 

Table 15 and reveal a similar trend to the results for English. Once again, phonological short-term 

memory has the largest number of stronger correlations, but there are fewer than in English. For 

visual-spatial short-term memory, the strongest correlation is at the same text level, within words, 

except for the length of the pause instead of the frequency and the correlation is not as strong. The 

strongest correlation for cognitive control is only -.66 with pause frequency per 100, so though 

there may be a relationship between OSpan scores and the frequency of pauses, it appears as 

though cognitive control may be less able to predict online writing behaviors.  

 

 

 

 

 



 

85 

 

Table 15 Spearman correlations between writing behavior and working memory in Spanish 

 NWS Corsi OSpan (Total) 

Overall text    

   Process Time -.87 .40 -.44 

   Pause Time  -.25 -.06 -.29 

   Word total (process) .90 -.62 .42 

   Character Total (process) .88 -.64 .41 

Fluency    

   Number of P-bursts .75 -.58 .27 

   Words per P-burst -.27 .33 .07 

   Chars per P-burst .82 -.46 .62 

Pause frequency per 100 

words 

   

   Total -.87 .53 -.66 

   Within words -.93 .52 -.53 

   Between words -.96 .71 -.56 

   Between sentences -.84 .49 -.27 

   Between paragraphs  .67 -.09 .00 

Pause length (s)    

   Total .76 -.58 .28 

   Within words .92 -.70 .49 

   Between words -.74 .31 -.49 

   Between sentences .76 -.59 .25 

   Between paragraphs  1 -1 1 

Revision overall    

   Words product/process -.65 .36 -.05 

   Chars product/process  -.66 .41 -.09 

 

 The final part of the research question pertains to the measures of WM, L2 proficiency and 

text quality in English and Spanish. The correlations for WM and text quality in English are 

presented in Table 16. These correlations seem to indicate that cognitive control is related to the 

English Score (.92), words per T-unit (.92), length of clause (.86) and accuracy (-.99), visual-

spatial short-term memory is related to words per T-unit (-.99), and phonological short-term 

memory is related to clauses per T-Unit (.91). Thus, it would appear as though those with greater 

cognitive control received a higher score, produced more words per T-unit, produced longer 

clauses, and more accurate texts, those with more visual-spatial short-term memory produced 

fewer words per T-unit and less accurate texts, and that those with a larger phonological short-

term memory produced more clauses per T-unit.   
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Table 16 Spearman correlations between working memory and text quality in English 

 English Score Words per T-

unit 

Clauses per T-

unit 

Length of clause Accuracy 

NWS -.11 .65 .91 -.24 -.42 

Corsi -.65 -.99 -.33 -.53 .95 

OSpan_Total .92 .92 -.13 .86 -.99 

 

 In Spanish, proficiency level appears to have the strongest correlation to the Spanish score 

(.88) followed by cognitive control (.83) although this second relationship is not as strong for 

Spanish as it is for English. These two constructs also show the strongest correlation with clauses 

per T-unit (EIT, -.92; OSpan, -.97) and accuracy (EIT, -.82; OSpan, -.83). This would suggest that 

higher proficiency in the L2 is related to receiving a higher score, to writing less clauses per T-

unit and more accurate texts while greater cognitive control also leads to a higher score, less 

clauses per T-unit and more accurate texts.  

Table 17 Spearman correlations between working memory and proficiency and text quality in Spanish 
 Spanish Score Words per T-

unit 

Clauses per T-

unit 

Length of clause Accuracy 

NWS .78 .21 -.87 .55 -.72 

Corsi -.63 -.72 .89 -.94 .59 

OSpan_Total .83 .49 -.97 .79 -.83 

EIT .88 .16 -.92 .53 -.82 

 

3.5.4 Summary of Pilot Study Findings 

The main goal of the pilot study was to confirm that the materials were appropriate for the target 

population of the study and that the design would be logistically feasible. It was found from the 

pilot study that students from a 5th semester course did not have the necessary vocabulary to be 

able to adequately answer the original prompts. Since these prompts were originally used in a 

different context, that of L1 Spanish, L2 English speakers, the prompts reflect topics that would 

be more familiar to that context than to that of the present study which is L1 English, L2 Spanish 

speakers. It was also seen that participants varied greatly in the time that they took to complete the 
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task which could also affect the way they approach the writing task and with no time limit, it could 

limit the logistical feasibility of collecting data from the desired number of participants.  

 A second aspect of the feasibility was related to the research questions. Although some 

changes to the design of the data collection tools and procedures would make the collection phase 

more feasible, it was also revealed that addressing all of the originally proposed research questions 

in the present study would not be logistically feasible because of their scope and the time required 

to code and analyze the amount of data that would be needed to fully answer each of the original 

questions. 

 

3.6 Changes Resulting from Pilot Study 

Based on the findings from the pilot study, several changes were made to the final study. They are  

further explained below.  

 

3.6.1 Research Questions 

The first change made to the study was the research questions that the final study sought to answer. 

Because the scope of the original questions was so broad, it would be difficult to answer them all 

in a single study so they were narrowed to focus solely on the pausing behavior of participants in 

both the L1 and the L2 and on the effects of WM and proficiency level on the frequency and length 

of pauses.  

 

3.6.2 Writing Prompts 

Since it was determined that the writing prompts were difficult to answer for those at the lowest 

proficiency level that would be participating in the study, they were changed to reflect topics that 
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the target population would be more familiar with. There was also the introduction of a second 

prompt so that participants would not respond to the same prompt more than once to control for 

task effects. Both language and prompt were counterbalanced across participants. These prompts 

were piloted with 8 participants from a 5th semester Spanish course to ensure that they had the 

appropriate vocabulary knowledge to be able to respond to the prompts. Once these participants 

had completed the prompts, they were read through and it was determined that they had sufficient 

knowledge to answer them in English and Spanish and they were adopted for the study. 

 

3.6.3 Time Limit  

Given the wide range of time taken to complete the task in the pilot study, a time limit was 

introduced to both make data collection more feasible and to attempt to control for the way 

participants approached the task. The new prompts were first given to a small number of 

participants who were given as much time as they needed to complete the task. The time that they 

took to complete the prompts (in Spanish and English) was then averaged and this time limit (25 

minutes) was implemented with another small group of participants who were all able to complete 

the tasks in the given time. This time limit was then determined to be acceptable and implemented 

for all participants.  

 

3.6.4 Automated Operation Span 

The Operation Span Task was changed to an automated version which allowed the participants to 

complete it at their own pace and to limit interreference from the researcher.  
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3.6.5 Color Shape Task 

An additional working memory task was included, the Color Shape task, to measure participant’s 

task switching ability because this task has been shown to predict some writing behaviors in 

previous studies.  
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CHAPTER 4: RESULTS AND ANALYSIS  

The following chapter will describe the results and analyses from the data collected as described 

in the previous chapter.  

 

4.1 Online Writing Behavior  

The first analysis conducted considers the texts that were produced by writers in both English and 

Spanish. A summary of the total time taken to write these texts, the total amount of time spent 

pausing, the total characters produced during the writing session including spaces and the total 

average number of characters produced per P-burst can be seen in Table 18. A P-burst is defined 

by production occurring between two pauses of the length of the specified threshold. For example, 

if the threshold is set to 200ms, it would be the amount of text produced between two pauses of 

200ms. A pause threshold of both 2000 milliseconds (2 seconds) and 200 milliseconds was used 

because 2 seconds follows previous literature (Révész et al., 2017; Spelman Miller, 2000) but it 

has been suggested that this threshold may not be sensitive enough to detect differences in writing 

behavior especially when using a computer (Barkaoui, 2019; Van Waes & Leijten, 2015).  

Table 18 Characteristics of the writing process 

 

 

 

 

 

 

 

Separate ANOVAs were performed with language as the factor and each of the characteristics of 

the writing process as a dependent variable (process time, pause time, total characters, characters 

 English M 

SD 

Spanish M 

SD 
Overall text   

   Process Time 17:16 

(5:22) 

21:03 

(4:51) 

   Pause Time  11:44 

(2:58) 

15:57 

(4:21) 

   Character Total (process) 3463 

(1115.108) 

3064 

(897.40) 

  Characters per P-burst 

200ms 

3.572 

(32.77) 

2.46 

(.68) 

Characters per P-burst 

2000ms 

61.25 

(32.77) 

36.29 

(19.98) 
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per P-burst) and all of these measures were found to be significantly different across languages. 

Effect sizes were calculated using Cohen’s d and were considered small .60, medium 1.00, and 

large 1.40 following Plonsky and Oswald (2014) for within-group designs: process time (F(1,44) 

= 15.56, p = 0.0003, R2 = .24, d = 0.60), pause time (F(1,44) = 43.70, p < 0.01, R2 =.48, d = 0.61), 

total number of characters (F(1,44) = 23.32, p < 0.01, R2 = .33, d = .37), characters per P-burst at 

200 ms (F(1,44) = 72.36, p < 0.01, R2 = .61, d = 0.89), and characters per P-burst at 2000 ms 

(F(1,44) = 33.1, p < 0.01, R2 = 0.40, d = .84).  

 

4.1.1 Pausing Behavior in the L1 

Online writing behaviors were measured using the summary and pause analyses provided by 

Inputlog. Descriptive statistics for pausing behaviors can be seen in Table 19 for English at both 

the 200ms and 2000ms pausing threshold.  

Table 19 Pausing behavior in English 

Pause frequency per 100 

words 

English 

200 ms 

English 

2000 ms 

   Total 201.9 

(57.3) 

13.20 

(6.53) 

   Within words 72.78 

(35.49) 

.78 

(.68) 

   Between words 87.38 

(13.33) 

6.63 

(3.61) 

   Between sentences 4.15 

(1.83) 

1.22 

(.99) 

   Between paragraphs  .75 

(.67) 

.22 

(.30) 

Pause length (s)   

   Total .80 

(.24) 

5.32 

(1.57) 

   Within words .40 

(.08) 

4.03 

(3.47) 

   Between words .80 

(.22) 

4.37 

(1.27) 

   Between sentences 2.83 

(2.19) 

6.89 

(3.44) 

   Between paragraphs  2.96 

(3.34) 

6.58 

(5.94) 
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A comparison of the pause frequency and length of pauses in English at the two different pausing 

thresholds shows some similarities, but also a few differences. At the 200ms threshold, the largest 

number of pauses occurs between words (87.38) followed by within words (72.78), between 

sentences (4.15), and finally between paragraphs (.75). At the 2000ms, the greatest number of 

pauses still occurs between words (6.63), however the next largest number of pauses is between 

sentences (1.22) then within words (.78) and finally within paragraphs (.22). The average length 

of pauses at 200ms is longest between paragraphs (2.96s) and the time decreases across constituent 

level becoming shorter between sentences (2.83s) then between words (.80s) and finally within 

words (.40s). For 2000ms, the average pause length is largest between sentences (6.89s) followed 

by between paragraphs (6.58s), between words (4.37s) and within words (4.03s).  

 

4.1.2 Pausing Behavior in the L2 

Turing now to pausing behavior in Spanish, a similar pattern can be seen as to where pauses 

occur in English across both pausing thresholds, but the average length of pauses in Spanish 

follows the same pattern at both 200ms and 2000ms. A summary of pausing behavior in Spanish 

is in Table 20.  
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Table 20 Pausing behavior in Spanish 

Pause frequency per 100 

words 

Spanish 

200 ms 

Spanish 

2000 ms 

   Total 309.90 

(73.19) 

24.65 

(11.25) 

   Within words 116.32 

(44.64) 

2.14 

(1.51) 

   Between words 95.12 

(7.89) 

12.81 

(6.32) 

   Between sentences 5.30 

(2.27) 

1.57 

(.89) 

   Between paragraphs  .80 

(.76) 

.29 

(.36) 

Pause length (s)   

   Total .89 

(.23) 

5.25 

(1.25) 

   Within words .46 

(.09) 

3.95 

(1.29) 

   Between words 1.49 

(2.08) 

4.73 

(1.23) 

   Between sentences 2.83 

(2.12) 

7.07 

(3.79) 

   Between paragraphs  3.77 

(3.79) 

8.33 

(5.73) 

 

As can be seen in the table, at the 200ms pausing threshold, the largest number of pauses 

occurs within words (116.32), followed by between words (95.12), between sentences (5.30) and 

followed by between paragraphs (.80). At the 2000ms threshold, the largest number of pauses 

occurs between words (12.81), followed by within words (2.14), between sentences (1.57) and 

between paragraphs (.29). In Spanish, the average length of pauses follows the same pattern across 

pausing thresholds with the longest pauses occurring between paragraphs with gradually shorter 

pauses between sentences, between words and finally within words.  

 

4.2 Comparison of Pausing Behavior Across Languages  

After observing the descriptive nature of pauses in both languages, a two-way ANOVA was 

conducted with constituent level and language as factors and pause frequency and length as 

dependent variables. This was carried out for pauses at both the 200ms and 2000ms threshold. 
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4.2.1 Pause Frequency at 200ms 

The descriptive statistics reveal more overall pausing in Spanish than in English, with the largest 

number of pauses in English occurring between words and the largest number of pauses in Spanish 

occurring within words. In both languages, the least number of pauses occurred between 

paragraphs followed by pauses between sentences. The pause frequency by constituent with the 

languages combined can be seen in Figure 3 and Figure 4 shows the pause frequency by language. 

Figure 5 shows the pause frequency at each constituent level by language. 

 

Figure 3 Pause frequency by constituent (200ms) 

 

 
 

 
Figure 4 Pause frequency by language (200ms) 
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Figure 5 Pause frequency by language and constituent (200ms)  

To determine if the observed differences were statistically significant, an ANOVA was 

performed with constituent and language as factors and pause frequency as the dependent variable. 

The ANOVA revealed significant differences between constituents (F(3, 358) = 1147.20, p < 0.01, 

η2 = 0.9) but not between languages (F(1, 358) = 1.55, p = 0.21, η2 = .00). The effect size, reported 

as η2 and is equivalent to a point-biserial correlation (rpb) (Norouzian & Plonsky, 2018), is large 

according to the scale proposed by Plonsky and Oswald (2014) and means that about 90% of the 

differences in pauses frequency can be explained by the constituent level at which they occur. A 

Tukey post-hoc analysis on the constituents revealed a significant difference of pause frequency 

between all levels of constituents except between within words and between words (p = 0.98, d = 

.16); within words and between sentences (p < 0.001, d = 2.18), between words and between 

sentences (p < 0.001, d = 1.14), within words and between paragraphs (p < 0.001, d = 3.92), and 

between sentences and between paragraphs (p < 0.001, d = 3.09). The effect size for between 

words and between sentences is medium, and for within words and between paragraphs and 

between sentences and between paragraphs it is large.  
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4.2.2 Pause Length at 200ms 

The same pattern was observed for pause length at 200ms across writing in English and Spanish 

with pause length increasing across language constituents. Figure 6 shows the average combined 

pause length for English and Spanish by constituent level.  

 
Figure 6 Pause length by constituent (200ms) 

 

Some differences were observed across languages with pause length being descriptively a 

little longer in Spanish than in English. Figure 7 shows the combined pause lengths for language 

and Figure 8 shows the average pause length for each constituent level by language.  

 
Figure 7 Pause length by language (200ms) 
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Figure 8 Pause length by language and constituent (200ms) 

An ANOVA with language and constituent as factors and pause length as the dependent 

variable revealed a significant difference between pause lengths for constituent (F(3,358) = 

176.51, p < 0.01, η2 = 0.59) and between language (F(1,358) = 12.03, p < 0.01, η2 = 0.01) with no 

reaction between language and constituent. The eta-squared value for the constituent factor is 

medium and shows that the constituent level accounts for about 59% of the variance in pause 

length. A Tukey test was carried out as a post-hoc analysis on the constituent level to see where 

the significant differences occurred and it was found that the difference was significant between 

all constituent levels except between sentences and between paragraphs (p = 0.98, d = 0.00); within 

words and between words (p < 0.001, d = 2.13), between words and between sentences (p < 0.001, 

d = 1.45), within words and between sentences (p < 0.001, d = 3.27), within words and between 

paragraphs (p < 0.001, d = 2.50), between words and between paragraphs (p < 0.001, d = 1.45). 

All effect sizes, calculated using Cohen’s d, for significant results are large.  

 

4.2.3 Pause Frequency at 2000ms 

The descriptive statistics show a similar pattern across languages in regards to the constituent level 

at which pauses occur. In both languages, the largest number of pauses occurs between words; 
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however, in Spanish the second largest number of pauses occurs within words while in English the 

second largest frequency is between sentences. Both languages show the least number of pauses 

between paragraphs. The pauses for both languages by constituent level can be seen in Figure 9. 

 
Figure 9 Pause frequency by constituent (2000ms) 

 

The descriptive statistics for pause frequency at 2000ms also show a larger number of 

pauses in Spanish than in English. This can be seen in Figure 10. 

 
Figure 10 Pause frequency by language (2000 ms) 

 

Figure 11 shows the pause frequency for each constituent level by language.  
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Figure 11 Pause frequency by language and constituent (2000ms) 

In order to determine whether the frequency by constituent level and by language was 

significant, an ANOVA was run with constituent level and language as factors and pause frequency 

as the dependent variable. The results showed that both constituent level (F(3,319) = 307.29, p < 

0.001, η2 = 0.69) and language (F(1,319) = 64.84, p < 0.001, η2 = 0.05) were significant predictors 

of pause frequency as well as the interaction between the two (F(3,319) =  5.66, p = 0.001, η2 = 

0.01). The eta squared values show a large effect for constituent level but small effects for language 

and the interaction. This shows that constituent level accounts for about 69% of the variance in 

pause frequency, while language accounts for about 5% and the interaction of constituent level 

and language explains about 1% of the variance in pause frequency. A Tukey post hoc analysis 

showed that for pause location when languages were combined, there was a significant difference 

in the frequency within words and between words (p < 0.001, d = 2.58), between words and 

between sentences (p < 0.001, d = 2.89), within words and between paragraphs (p < 0.001, d = 

1.50), between words and between paragraphs (p < 0.001, d = 5.12), and between sentences and 

between paragraphs (p < 0.001, d = 1.64), but not within words and between sentences (p = 0.98, 

d = 0.05). All effect sizes for significant interactions are large. Further post-hoc analysis revealed 

that the significant interactions of language and constituent were within words (p < 0.001), 
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between words (p < 0.001), and between sentences (p = 0.009) with an adjusted R2 of 0.75. This 

effect size is also large. 

 

4.2.4 Pause Length at 2000ms 

Descriptive statistics for pause length at 2000ms showed that overall pause time in both languages 

was similar (5.32 seconds in English and 5.25 seconds in Spanish) with the shortest pause time in 

both languages being within words (4.03 seconds in English and 3.95 seconds in Spanish). In 

Spanish, the pause length gradually increased by constituent level, however in English, the longest 

pause time occurred between sentences (6.89 seconds) and was slightly shorter between 

paragraphs (6.58 seconds). Figure 12 shows the pause frequency by constituent level with both 

languages combined.  

 

Figure 12 Pause length by constituent (2000ms) 

 

Although the average pause time for all constituent levels combined is slightly less in 

Spanish than in English, when separated by constituent level, the pauses in Spanish are longer than 

English except for within words. Figure 13 shows the overall pause frequency by language and 

Figure 14 shows by each constituent level by language.  
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Figure 13 Pause length by language (2000ms) 

 

 
Figure 14 Pause length by constituent and language (2000ms) 

 

An ANOVA was performed on the pause length with factors of constituent level and 

language and pause length as the dependent variable. Results revealed a significant difference for 

constituents (F(3, 319) = 28.12, p < 0.001, η2 = 0.25) and for language (F(1, 319) = 4.631, p = 

0.03, η2 = 0.01), but not for the interaction between the two (F(3,319) = 1.42, p = 0.23, η2 = 0.01). 

The effect sizes for eta squared were small for constituent level and negligible for language and 

the interaction. A Tukey post-hoc analysis revealed that the differences in pause length were 

significant for within words and between words (p = 0.01, d = 0.61), within words and between 

sentences (p < 0.001, d = 1.25), between words and between sentences (p < 0.001, d = 0.83), within 

words and between paragraphs (p < 0.001, d = 0.68), between words and between paragraphs (p < 

0.001, d = 0.66), but not between sentences and between paragraphs (p = 0.93, d = 0.03). The 
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effect sizes calculated using Cohen’s d revealed a medium effect for the difference between within 

words and between sentences and a small effect for the rest of the significant differences. The post-

hoc analysis for languages showed that pauses were longer in Spanish than English with a small 

effect size (p = 0.03, d = 0.19).   

 

4.3 Relationship Between Working Memory and Pauses 

Now that the pausing behavior has been described in terms of its frequency and length it is time to 

turn attention to the relationship between the online measures of pausing and WM. Table 21 

provides the descriptive statistics for the measures of WM.  

Table 21 Descriptive statistics for measures of working memory 

 Mean SD 

Non – word span 17.66 3.95 

Corsi Block 64.28 25.59 

OSpan 50.38 18.71 

Color Shape 321.02 239.36 

 

Spearman’s correlations were run between each of the measures of WM and proficiency 

scores to determine the strength of the relationship between each of the measures. The strongest 

correlation is between the non-word span and OSpan (0.67), but the small to medium correlations 

between each of the variables show that these tests were indeed measuring different constructs. 

The effects table can be seen in Table 22.  

Table 22 Spearman’s correlation results for measures of working memory 

 Non-word span Corsi Block OSpan 

Non-word span 1 -0.19 0.67 

Corsi Block -0.19   1 0.02 

OSpan 0.67   0.02 1 

Color Shape -0.04 -0.11 -0.15 

EIT 0.47 -0.20 0.44 
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4.3.1 Working Memory and Pauses 200ms 

A multivariate linear analysis was used to determine if there is a relationship between the varying 

measure of WM and pausing behavior in the L1 and the L2. The first model included all measures 

of WM as predictor variables with pause frequency and length as dependent variables. For pauses 

in English, one significant interaction was found between frequency of pauses between sentences 

and visual spatial WM (p = 0.02). The coefficient for visual spatial WM was -0.02 meaning that 

for each increase in visual spatial WM, pause frequency between sentences decreases by -0.02 

when all other WM measures are held constant. The adjusted R2 value of 0.05 suggests that visual 

spatial WM accounts for only about 5% of the variation between differences in pause frequency 

between sentences.  

A similar multivariate linear model was used to determine if there is a relationship between 

WM measures in Spanish, but proficiency scores were also included as a predictor variable in the 

model for Spanish. The model revealed that the interaction between pause frequency within words 

and visual spatial WM was significant (p = 0.019) and for pause length between the updating 

function of WM and the length of pauses between sentences (p = 0.025). The coefficient for visual 

spatial WM and the frequency of pauses within words was -0.63 meaning that for each increase in 

visual spatial WM, the frequency of pauses within words decreased by 0.63 when all other 

measures of WM and proficiency are held constant. The adjusted R2 value 0.08 suggests that visual 

spatial WM accounts for 8% of the variation in pauses within words. For pause length between 

sentences, the coefficient for the updating function was 0.04 meaning that with each increase in 

the updating score, pauses were 0.04 seconds longer when all other measures of WM and 

proficiency were held constant. Proficiency level was also found to be predictive of the pause 

length (p <0.01) and these two variables together account for 28% of the variance in pause length 
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between sentences. However, since the coefficient for updating function was positive, a second 

model was tested which eliminated task-switching ability. Updating function and task-switching 

ability were found to have a low correlation when Spearman’s correlation was run between the 

different independent variables (rho = 0.15), but both variables are measuring different aspects of 

the central executive, so this model tested only one measure for each component of WM. When 

task-switching ability was removed, only proficiency level was found to be significant (p = 0.01), 

accounting for approximately 11% of the variance in pause length between sentences (R2 = 0.11). 

 

4.3.2 Working Memory and Pauses 2000ms 

A second multivariate linear analysis was performed with pause frequency and length as dependent 

variables and working memory scores as predictor variables with the pause threshold set at 2000 

milliseconds for English and Spanish. In English, the relationship between pause frequency 

between sentences and visual spatial WM was found to be significant (p = 0.02). The coefficient 

for visual spatial WM was -0.02 with an adjusted R2 value of 0.06 meaning that as the score for 

visual spatial WM increased, the frequency of pauses between sentences decreased by 0.02 and 

that visual spatial WM accounted for about 6% of the variance in pause frequency between 

sentences.   

 In Spanish, the relationship between pause frequency between sentences and the updating 

function was found to be significant (p = 0.017). The coefficient for pause frequency between 

sentences was 0.02 meaning that for each increase in the updating function, there was a 0.02 

increase in the number of pauses that occurred between sentences. The adjusted R2 value of 0.14 

suggests that the updating function and proficiency level, which was also found to be a significant 

predictor, account for about 14% of variance in pause frequency between sentences. Since none of 
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the other measures of WM were found to be significant and the updating function and task-

switching ability both measure aspects of the central executive function of WM, a second model 

was run without including task-switching ability. When this was excluded, the results were very 

similar (coefficient = 0.02, R2  = 0.14).  

 

4.4 Relationship Between Proficiency Level and Pauses  

The final variable to be considered for its impact on pausing behavior was that of proficiency level. 

Proficiency level was measured using the Elicited Imitation Task (Ortega et al., 2002) and scored 

according to the guidelines in Ortega (2000). The descriptive statistics for the proficiency of all 

participants can be seen in Table 23. Scores up to about 50 generally represent Novice High to 

Intermediate Low, 50 – 80 Intermediate, and 80 and above advanced proficiency (see Bowden, 

2016) 

 

Table 23 Proficiency of participants 

 Range Mean SD 

Proficiency scores 35 - 113 85.17 17.94 

 

 

4.4.1 L2 Proficiency and Pauses 200ms 

The measure of proficiency level was included in the same multivariate analysis used to calculate 

the relationship between WM and pausing behavior for the data in Spanish. For pauses at the 

200ms threshold, no relationship was found between pausing frequency and proficiency level 

however some relationships were found to be significant for pause length. The length of pauses 

between words (p = 0.002) and the length of pauses between sentences (p < 0.001) were both found 

to have a significant relationship with proficiency level. The coefficient for pause length between 

words was -0.01 meaning that as proficiency increased, the pause length between words decreased 
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by 0.01 seconds. The adjusted R2 value of 0.14 suggests that 14% of the variance in pause length 

between words can be explained by proficiency level. The coefficient for the length of pauses 

between sentences was -0.08 which means that as proficiency level increased, pauses between 

sentences decreased by 0.08 seconds. Updating function was also significant in this model and 

these two variables accounted for 28% of the variance in pause length between sentences. When 

task-switching function was taken out of the model as explained earlier, only proficiency level was 

found to be a significant predictor of pause length between sentences. The coefficient for 

proficiency level was -0.09 meaning that pauses decreased by 0.09 seconds as proficiency level 

increased, but only about 11% of the variance in pause length between sentences can be explained 

by proficiency level.  

 

4.4.2 L2 Proficiency and Pauses 2000ms  

At the 2000ms threshold, some of the relationships between pause frequency and L2 proficiency 

were found to be significant; pauses between words (p = 0.001) and pauses between sentences (p 

= 0.02). For pause length, the relationship between L2 proficiency and the length of pauses 

between sentences (p = 0.01) was found to be significant.  

 For pause frequency between words, the coefficient was -0.18 meaning that as proficiency 

level increased, the frequency of pauses between words decreased by 0.18. The adjusted R2 value 

of 0.17 suggests that proficiency level accounts for 17% of the variance in pause frequency 

between words. The coefficient for pause frequency between sentences was -0.02 meaning that as 

proficiency increased, the frequency of pauses between sentences decreased by 0.02. Updating 

function was also significant for this model, and these two factors, when all other were held 

constant, accounted for 14% of the variance of pause frequency between sentences.  
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 For pause length between sentences, the coefficient was -0.09 meaning that as proficiency 

level increased, pause length between sentences decreased by 0.09 seconds. Only proficiency level 

was found to be significant in this model and accounted for 10% of the variance in pause length 

between sentences (R2 = 0.10).  

 

4.5 Cognitive Nature of Pauses 

The stimulated recall protocols of five participants were transcribed in order to observe the thought 

processes that occurred during pauses. These participants were chosen based on their proficiency 

level, OSpan (updating ability of executive function), and Corsi-block (VSWM) score as these 

were the variables found to be significantly related to pausing behavior. The transcriptions of the 

stimulated recall sessions were coded according to the categories of the writing process as 

described by Kellogg (1996) to determine what participants were thinking about during these 

observed pauses. The thoughts that participants were able to express did largely follow the 

categories in the model and it was also observed that this held true across both languages. A few 

differences did emerge as to the specific type of planning and translating comments with some 

differences between the participants as will be seen from the examples. What follows is a 

description of the types of thoughts that participants were able to articulate that occurred during 

pauses. First is a brief summary of the categories into which the comments fell in each language 

followed by a more detailed discussion of the content of the comments compared by language and 

participant. 

 The participants whose comments were analyzed varied in their scores on the variables 

found to be related to writing behavior. Participant 1 and 2 both scored in the first quartile (scores 

ranked highest to lowest) of the EIT exhibiting a very high proficiency level in Spanish. They 
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differed in their scores on the two WM tasks under consideration with participant 1 scoring in the 

third quartile for updating ability and the lowest quartile for total score for VSWM and participant 

two scoring in the second quartile for updating ability and first quartile for VSWM total score. 

Participant 3 scored in the third quartile for proficiency level with a score indicating an advanced 

level of Spanish and updating ability and the first for VSWM total score. Participant 4 scored in 

the lowest quartile for proficiency level with a score indicating an intermediate level of Spanish, 

but in the third for updating ability and second for VSWM. Participant 5 was in the lowest quartile 

for all three measures. Their total scores are summarized in Table 24.    

Table 24 Description of stimulated recall participants 

Participant Proficiency Updating ability Corsi Total Score 

1 113 54 24 

2 102 61 84 

3 87 43 88 

4 58 54 60 

5 50 17 35 

 

4.5.1 Pauses in English and Spanish  

The coding of the stimulated recall protocols of the participants during their English essays 

revealed that the majority of the comments fell into planning (N  = 84) and translating (N = 60), 

the two subcategories of formulation. Comments relating to monitoring (N = 15) followed, with 

all participants making at least one reference to evaluating their text, then reading (N = 10). The 

last category from Kellogg’s (1996) model, editing, received the fewest comments (N = 2) while 

two additional categories were also mentioned, don’t remember (N = 8) and word count (N = 2). 

All of the participants followed the same general pattern as can be seen in the descriptive statistics 

for the cognitive nature of pauses in English in Table 25. 
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Table 25 Descriptive statistics of reasons for pauses in English  

Participant Planning Translating Monitoring Reading Editing Executing Don’t 

remember 

Word 

Count 

1 16  14 4  2  0  2 5  1 

2 28  12  3  1 0 0 0 0 

3 5  9 3  3 1 0 1  0 

4 20  7  4  1  1  1 2 0 

5 15 18 1 3 0 0 0 1 

Total 84  60  15 10  2 3 8 2 

 

Protocols about the Spanish essays revealed that the majority of the comments were made 

in relation to the subcategories of formulation, however more were made that showed evidence of 

translating (N = 98) than of planning (N = 63). The categories of monitoring (N = 8) and executing 

(N = 8) had the same number of references, while reading (N = 4) had less. The category of don’t 

remember (N = 15) had a larger number of instances while word count was mentioned three times. 

All of the participants showed a similar pattern on an individual level. A summary of the 

descriptive statistics by participant is displayed in Table 26.  

Table 26 Descriptive statistics of reasons for pauses in Spanish  

Participant Planning Translating Monitoring Reading Editing Executing Don’t 

remember 

Word 

Count 

1 9 18 3 1 0 2 6 0 

2 22 25 2 3 0 1 2 1 

3 7 8 2 0 0 2 7 0 

4 16 25 0 0 0 1 0 1 

5 9 22 1 0 0 2 0 1 

Total 63 98 8 4 0 8 15  3 

 

While both languages showed the highest number of comments in the category of 

formulation, in English there was a higher instance of comments related to planning than 

translating and in Spanish this trend was reversed. When observing the behavior of individual 

participants, it can be seen that in English participants 2 and 4 showed a greater proportion of 

comments indicating planning behaviors and fewer translating while participants 1, 3, and 5, had 

similar amounts for both behaviors. However, in Spanish, all participants showed more thought 

processes linked to translating than planning, but for participant 2, the difference was much smaller 
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than for the rest of the participants. It can also be seen from these two tables that more comments 

were made related to the execution of writing in Spanish than in English while no comments were 

made showing evidence of editing pre-written text in Spanish. There was also a higher instance of 

comments showing that the participants didn’t remember what they were thinking during a pause 

in Spanish than in English.  

Now that some of these general trends have been discussed, the following sections will 

describe in more detail the qualitative nature of the comments made and compare them between 

languages and between participants.  

 

4.5.2 Planning and Translation 

Pausing behavior in English mainly fell into the two categories that make up formulation, planning 

and translating. A close examination of the data revealed two sub-categories for planning; 

proposed content to be included in the text and organization of the text. These comments were 

further coded for these two categories and some interesting trends appeared. When references were 

made to introducing a new point or topic, framing an idea, connecting ideas, a topic sentence or 

thesis, ending or starting a new paragraph, these were coded as organization. When comments 

made by participants included phrases such as “what to say next,” “figure out how to say,” or they 

mentioned ideas or concepts that they had considered including, these were coded as content. 

Tables 27 and 28 show the division of planning comments by participant for English and Spanish 

respectively.  

 

 

 

 

 

 

 

 



 

111 

 

 Table 27 Planning behaviors in English 

Participant Organization Content 

1 6 11 

2 13 18 

3 0 4 

4 11 10 

5 3 11 

Total 33 54 

 

 

 Table 28 Planning behaviors in Spanish 

Participant Organization Content 

1 1 7 

2 10 13 

3 1 6 

4 5 12 

5 5 4 

Total 22 42 

As can be seen from these two tables, in both languages, participants mentioned planning 

the specific content of their essay more than planning the organization. Participants 4 and 5 do 

exhibit a higher instance of comments relating to organization than content, but only by one more 

mention in English and Spanish respectively. Participant 2 mentioned planning the content of their 

essay the most in both languages. While participant 4 had similar instances of planning the 

organization and content of the essay in English, they showed a much higher proportion of 

planning content in Spanish. Participant 5, who had a low instance of planning in Spanish, divided 

their limited planning equally between organization and content, but in English showed more 

evidence of planning content than organization.  

Not only did participants show these trends, they also varied qualitatively in the comments 

that they made. Some examples of planning content can be seen in Table 29. 
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Table 29 Comments about planning content 

English  Spanish 

Participant 1: 

 “Umm, I knew that I wanted to say that I agreed with 

the (unintelligible) but I just didn't know how I wanted 

to start it out.” 

 

“Yeah, I didn't know what I wanted to say they were 

victims of” 

 

“I think I just wasn't quite sure what I wanted to say 

next.” 

Participant 1:  

“Um mostly just thinking about how I wanted to 

answer it, which way I wanted to go”  

 

“I think just where to go next. I don't think I was 

thinking about what I had already written” 

 

“Um, I think I just didn't know what I wanted to say 

next” 

Participant 2:  

“Yeah, so I was definitely, kind of, well the first thing I 

tried to do was think of examples kind of like to build 

things off of. Um, and so I sat and thought for a minute 

about um, some recent examples.”  

 

“And then right here is like where I just kind of just 

like making more the situation, cuz I realized this one 

example is complicated creating restrictions on its 

[technology’s] use for the protection of people but then 

the smallpox vaccine is almost the opposite where it's 

like it's not restrictions on it's use it's like the mandate 

of its use for the protection of the people. Right, so 

there are two kind of different ways. So I think when I 

say like culture is where it's coming from it's not really 

a geographical or time thing as much as it is like what 

angle the regulation's coming from and how they 

interact and they affect like the user.” 

 

“probably again like why, right? So I wrote another 

'should' again, right? So it like I'm trying to think of 

why it should be that exception.”  

Participant 2:  

“I thought I was like, ok I'm just going to go straight to 

the human rights approach and like pull examples from 

this class, um, so I was just kind of for a minute like 

thinking of which ones I could use.” 

 

“Um, yeah, I was kind of still like thinking of like, 

again like how to put it in terms of like, cuz like the 

idea is going to be that you don't want to leave your 

citizens at random and just wait for some reason you 

think they should be treated well, so you should treat 

them well when they come to your country. Cuz I was 

just trying to think like, who would be the ones with 

the capacity to like both like understanding how they 

want their citizens to be treated and being able to like 

set a policy about like accepting people.” 

 

“Um, yeah, I think just kind of like, where do I go from 

here? again. You know?”  

 

 

Participant 3:  

“Um, I just like read it over and just like immediately 

thought of Donald Trump” 

 

“I think I just didn't know what to write next” 

Participant 3:  

“And then second like um, whether I was going to 

address like just like the US with like Mexico and like 

Central American countries and Trump or with like the 

Syrian refugee crisis and like European countries like 

accepting them” 

 

“I think I just didn't really know where I was going to 

go from there.” 

 

“Um, I think I was just like 'why are borders 

important'? and was like trying to define that in some 
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English  Spanish 

way that made sense in this context. I'm not sure if I if 

this idea makes any sense. And there are probably 

many other reasons why it's important more than like, 

distribution of resources. 

Participant 4:  

“Um, so I was trying to figure out like even though it 

obviously says that you can give like multiple reasons, 

I was like I'm just going to go with try to go with one, 

um and figure out what I want to say um for that. Um, 

but I tried to pick one that like I knew some things 

about, but although I feel like I'm also not an expert 

and don't a lot of specifics on this kind of situation and 

I also really don't, like I do have an opinion, but also 

not really as you'll probably see if you read my thing. I 

feel like its kind of, takes both sides, um so, yeah.” 

 

“I feel like it's kind of hard cuz it's like, there's a lot of 

unknowns about the argument with like keeping it 

secure, um, and like just trying to figure out like what 

exactly is important about that” 

 

“And here I was trying to also provide sort of an 

argument for the other side that like maybe instead of 

just like XX making them have like documentation or 

that kind of thing when they may not be able to cuz 

they like had to leave really fast or some other reason, 

um, then maybe there's like still some sort of procedure 

to like keep border like sort of safe and just make sure 

that like the government knows who's like coming in 

and stuff, um, but also to like, I don't know, maybe not 

make it like easier necessarily, but just like a different 

process for people who don't have, so that it's still 

possible for them, to seek like asylum.” 

Participant 4:  

“Umm, I think ... no, honestly I think I was trying to 

think of like how to like, my original thought was I 

could talk about how like news ar like news stations or 

like news sources um are like sending out like like this 

fake news so to speak, but then I was like, well it's not 

really as much the news like sources themselves and 

more just like how people like take the news and then 

like spin it and stuff, so I think I like had the wrong 

idea, like direction that I wanted to go at first.” 

 

“And then this is where I bring out the elections.” 

 

“Um, here I was trying to think about like well 

governments do have an obligation to um, like protect 

their citizens from like falling, fake news and stuff. 

Um, I also think it's important for people to realize that 

like um, citizens and like people um, also have should 

like be mindful and like not just like blindly believe 

things um, and like obviously it's hard a lot of times 

especially like, for example in the elections because 

there was just like so much, you, it was hard to like 

disseminate and like figure out, but um, but it's also 

like somewhat of an obligation on like people in 

general too to like, not be skeptical but just like watch 

out for like what they're like looking at and like not get 

too radicalized I guess” 

 

Participant 5:  

“Um, so I was this is just like my this is my initial 

thought that's my initial sort of conclusion or belief is 

that probably businesses should have the right and then 

the reasoning part of it you know what I was thinking 

about kind of.” 

 

“I think I was thinking how exactly I was going to 

bring in the first amendment” 

 

“I was thinking what are, what are the ad what are the 

adverse consequences to not doing this.” 

Participant 5:  

“And I was just thinking here about how I was going to 

build on it…” 

 

“Umm, I was thinking about how I could end the 

sentence.” 

 

“I was also thinking about what else I could add to 

make my argument like more clear in the essay” 
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 Looking first at the comments about the English essays, some variation can be seen in the 

type of content planning the participants engaged in. Participant 1 showed examples of both 

detailed planning as can be seen in the comment of choosing to agree with the argument and saying 

what the people were victims of, but also had several examples of general planning as evidenced 

by their comment of not being sure what to say next. Participant 2 engaged in planning differently, 

this participant first planned the overall content of their essay and typed an outline with the points 

they considered including before beginning to type the essay. Their comments reveal what they 

were thinking about as they made this plan and came up with examples to support why there should 

be regulations on social media. In their introduction they chose to include two examples from 

history where laws about technology came long after the introduction of the technology to show 

that there can be adverse effects. They then thought about how to connect this to the use of social 

media in campaigns. The final comment by participant 2 also shows evidence of local planning 

when they realized they had written “should” and they needed to go into more depth about why 

that was the case. Participant 3 had less evidence of planning content, and the few comments they 

did make revealed general ideas of what to write. The remarks by participant 4 show how they 

drew on their experience to provide examples to support their claim and that they wanted to come 

up with one that would provide them with enough evidence for the rest of the essay. Later in the 

essay however, they did provide more specific details related to having open boarders that make it 

a complicated topic. The last comment by participant 4 shows them considering counterarguments 

and addressing some of the possible rebuttals to their previous statements. Participant 5 also 

showed instances of global planning as their first comment reveals; they chose a side of the 

argument and thought of examples to explain why. They then thought of how to include some 

specific examples and evidence that would support the argument they were making.  
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 These comments reveal the different ways the participants engaged in planning content. In 

some cases, it was local, such as when participant 1 was trying to plan the end of sentence and say 

what the people were victims of. In other cases, the planning was more global, such as when 

participant 2, 4, and 5 mention their overall idea for the essay and coming up with reasons to 

support their arguments. Some participants talked about specific details of what they wanted to 

include or why they paused to think about what to write, while others made much more general 

comments about what they were thinking. 

 Turning now to the comments in Spanish, participants did not express as much detail about 

the content that they were planning to include. Participant 1, for example, who made more than 

one mention of thinking about what to say next, seemed to think about the essay one idea or 

sentence at a time. Participant 2 did say that they were pulling in examples from a class that they 

were taking and drew on this knowledge to write the essay and they also talked in some detail 

about some of the ideas they included, however, many of their later comments also show a similar 

behavior to participant 1 in planning what to say next. (Their comments on organization do show 

them planning specific examples similarly to how they did in English). Comments made by 

participant 3 show them proposing two current examples to use to support their argument and 

thinking about reasons why boarders are important. This participant also made comments about 

thinking what to say next in pauses. Participant 4 made the most detailed comments about specific 

content that they considered including in their essay. The first comment shows them deciding how 

fake news is spreading and then they connect the news to the elections and how the fake news 

influenced the elections. The last comment shows them considering who has the responsibility to 

monitor news, whether it is up to the government to do so or on the people. Their comments show 

them thinking about the relationship of these factors and connecting their argument to the last 
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election in the United States. Participant 5 shows more general local planning, in thinking how to 

expound on what they had written, how to finish a sentence, and how to clarify their argument.  

 In Spanish, it appears as though most participants focused more on planning on the local 

level, thinking what to write next after finishing one thought and less instances of deciding on 

specific examples to include to support their arguments. Participant 2 shows evidence of drawing 

from other experience to make connections to the topic by thinking of examples from a class they 

are enrolled in, similar to how participant 4 did in English. There is still some evidence of 

participants choosing a side of the argument and thinking of examples to support it, but they are 

not as clear here as they were for their comments in English. 

 Participants not only showed evidence of planning the content of their essays, or what 

information to include, they also revealed behaviors of planning how to organize this information. 

Table 30 shows examples of these types of comments.  
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Table 30 Comments about planning organization  

English Spanish 

Participant 1:   

“Um, I wasn't sure if I wanted to get right into the 

details, how it should work or if I should go back and 

um, elaborate more on why I agreed with the 

statement.” 

 

“And then on this part I knew that I had to, cuz I had 

talked about people who were safety concerns so I had 

to kind of address that again” 

 

“I think I was just ... trying to wrap that and tie together 

to what I had said previously” 

 

Participant 1:  

“Um, I think, I just decided to end that paragraph and 

go on to the next one” 

 

 

Participant 2:  

“Um, yeah, I was just thinking about how to structure it 

otherwise, um, I end up kind of doing like a little intro 

about like, the science and the law and how they 

interact and then the two things, where, um, like the 

two basically like reasons why they should do it and 

how those things connect to the reasons why they 

should do it so like I what I was actually going to say, 

um, in terms of like just like the widespread use and 

then like the way to promote like the freedom of XX in 

our constitution,” 

 

“so I couched those two things under this bigger 

conversation. Um, to then say like there should be like 

regulations and so like the next two paragraphs are 

going to be about unprecedented use and part of the 

threat to free and fair elections, but then like in the 

back of the mind hopefully it will be clear more it's this 

idea that it's like these things are happening fast and 

like there are real threats and then like remember, hey 

remember that like these things that have been lagging? 

Like you need to pick up the pace right now, which is 

what I'm pretty sure that ends up saying.” 

 

“And then like this part I'm like, ok like I'm going to 

conclude now, I don't need to go into campaigns based 

on truth.” 

 

Participant 2:  

“Um, and then of course like so I also was going to say 

that I'm arguing like a point and I'm like, ok, I always 

try to get some counterpoints so I was like, alright, if 

people don't like the human rights answer I can just I 

can go with this idea of reciprocity, um, which like 

appears in some international treaties, um, and so I was 

like, you know, like I'm having two examples that are 

like both have precedent, um, and are like kind of like 

internationally recognized. And so then this is this third 

part right here is me trying to figure out how to 

incorporate, um, like reservations against this idea or 

like.” 

 

“Um, and I think what's going is going to happen is 

that I'm going to try to like frame it a little bit 

differently. And I created an intro paragraph.” 

 

“Um, but um, ... also just thinking about like including 

like counter arguments like into like, a brief thing 

about the counter arguments, um, especially like 

retroactively, like with what I wrote, what can I say to 

like set up what I wrote?” 

Participant 3:  

 

Participant 3: 

“And then I was thinking maybe what my topic 

sentence was going to be”  
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English Spanish 

Participant 4:  

“I was trying to think about to like how to introduce 

the, the specific topic of the fleeing from the place of 

political or civil unrest.” 

 

“Um, and kind of tie it to what to like what I said 

above about like globalized society or world, um that 

like that has made travel easier and then its also like 

increased what I was talking about earlier, like 

migration.” 

 

“I think I was sort of trying to figure out how to wrap it 

up cuz I knew that I didn't want to go like too much 

over.” 

Participant 4:  

“I'll first start out with like some sort of introduction 

and just like XXX. That's sort of what I do for 

everything I write, even if I don't keep it, like if I 

would have gone back I may have like changed it up or 

something.” 

 

“I don't know, I didn't really directly answer like 

whether or not I agree with it, um, I think I like sort of 

made a like cleaner thesis about it, um, but I sort of 

took both sides of it. Um, I thought that it would like 

also give me a little more room to like write, I guess.” 

 

“And then, and then I was pretty much out of time so I 

was trying to figure out how to finish it.” 

Participant 5:  

“Um, I was thinking about how I could frame, cuz I I 

wanted to write a sentence kind of showing how this 

not just sort of to add um, to aaadd sort of, weight to 

my argument I wanted to show how I was not just [my] 

interpretation like this interpretation has existed um 

since the beginning of the United States” 

 

“At the ending I was like did I reach all my points right 

here?” 

Participant 5:  

“I was just thinking about how I was going to frame 

my arguments, um, sort of the main points I was going 

to use.” 

 

“I was just thinking about how to frame the next part of 

the argument where I provide exceptions to the norm.” 

 

“I was thinking about getting across a conclusion point 

and not going terribly over the word limit.” 

 

 Participants showed some variation in the way they approached planning the organization 

of their texts in English. Participant 2 was the only one of those included here that created an 

outline before beginning to compose the essay. Their first comment in Table 30 shows how they 

planned to write an introduction with examples of how science and the law interact and how this 

is connected to the use of technology and social media in elections. Their next comment shows 

how once they had finished the introduction, they wrote two more paragraphs further explaining 

the unprecedented use of social media and its impact on free and fair elections. Their last comment 

shows them deciding to conclude their essay and realizing they don’t need to include a point they 

had put in their outline. Most of their comments are related to the overall organization of the essay, 
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beginning with an idea of the points they wanted to include and keeping them in mind as they 

move through the composition. Participant 4 on the other hand, seems to have been more focused 

on moving from one point to the next, because they mention several times thinking about how to 

introduce a new point as can be seen in their first comment. They do in some instances show that 

they are keeping in mind what has previously been written as they do this. Their second comment 

shows them wanting to connect their current sentence to what they had already written about two 

different topics. They also mention making a conclusion, but the reason for wanting to conclude 

seems to be connected to the length of the essay and not because they had addressed all of the 

topics they wanted to. Participant 1’s response was only two paragraphs in length, but after typing 

several sentences they paused and when asked what they were thinking said they were deciding if 

they wanted to go more in the details of what they had begun to argue or return to add more to 

what they had previously written. As they continued to write, they showed evidence that what they 

had already written guided some of their thought process about what to write since they needed to 

further address a topic they had already mentioned. Participant 5 mentioned adding another 

sentence to further support their argument and mentioned pondering whether they had reached all 

of the points they wanted to include. Participant 3 did not make any comments related to the 

organization of their essay in English.  

 These comments show planning organization at different constituent levels. In some 

instances, it took place at the level of the sentence such as the first comment by participant 5 who 

wanted to add a sentence to add to their argument and show their interpretation of what they had 

previously said. Participant 1 also planned the organization of a specific paragraph and talks about 

whether they should expand more on why they agree with the statement before including specific 

details. Participant 2 shows evidence of planning out the structure of the whole essay, thinking 
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about an introduction, two supporting paragraphs and a conclusion. Several of the participants also 

reference concluding either a paragraph or the essay. There were two reasons mentioned for 

concluding the essays; 1) having elaborated on all of their points or 2) reaching the word limit and 

not wanting to go over. There is also evidence of connecting ideas throughout the essays. 

Participants 1 and 4 mention connecting their current thought with what they had said previously 

and participant 2 rejects including a previously proposed idea at the conclusion.  

 In Spanish, participant 2 again was the only one of those included in the present analysis 

that wrote down some ideas of what they wanted to include in the essay before writing their text. 

Their first comment shows the two main points they wanted to use to support their argument, 

human rights and international treaties, and that they also wanted to address some possible 

reservations. They started writing about these ideas and their second comment occurred after they 

had written a portion of their essay and went back and added an introductory paragraph at the 

beginning that set up their essay. As they wrote the introduction, since this was the last part of the 

essay, they thought about how to address potential counterarguments to the points they had already 

written. Participant 4 starts with an introduction and says that is typically how they approach 

writing assignments. In their introduction, they included a thesis, which as their comment shows, 

doesn’t firmly agree with one side or the other but includes both sides so that they would have 

more to write about. Their final comment shows them wanting to finish the essay because they 

were almost out of time. Participant 1 only mentioned organization one time when they ended a 

paragraph and started another and participant 3 mentioned writing a topic sentence. Participant 5 

mentioned thinking about how to frame their argument and the main points they wanted to include. 

They also mentioned how to frame the next part and ended with a conclusion so as not to go over 

the word limit.  
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 Planning organization in Spanish seems to be more general than in English. Participants 1 

and 3 each only made one comment related to the organization of the text. Participants 2 and 4 

both show some evidence of planning the organization of their overall text while participant 5 

seems to be focused on one part of the text at a time. Although participants 2 and 4 both wrote an 

introductory paragraph, they did so in a different order. Participant 2 ended with the introductory 

paragraph but wanted to make sure they included all of the points they had already addressed in 

their essay as well as some responses to possible counterarguments. Participant 4 explains how 

they began their text, starting with an introductory paragraph and introducing their ideas in a way 

that would allow them to respond to the prompt from more than one point of view. They both had 

in mind the following parts of the text as they composed it even though they wrote it at different 

points in the process. Participants 4 and 5 both mentioned concluding their essays, participant 4 

because they were almost out of time and participant 5 because they didn’t want to exceed the 

word limit.  

 The planning of writing often interacted with translating, that is putting the ideas into words 

and sentences. These comments were also further analyzed for trends and some categories emerged 

as to constituent levels as which translating occurred.  For both English and Spanish, the most 

commonly referred to category for translation was looking for the right word, and this occurred 

more frequently in Spanish than in English.  Another category that participants referred to was the 

forming of phrases and sentences, which I have defined here as clause.  There were more total 

references to this in English than in Spanish, but participants varied in which language they more 

frequently referenced it. Participant 1, 3, and 5 made more comments related to the forming of 

clauses in English, participant 4 in Spanish, and participant 2 made the same number of references 
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in English and Spanish. A summary of the frequencies for each of the categories in English and 

Spanish is provided in Table 31 and 32 respectively.  

Table 31 Translation categories in English 

Participant Words Grammar Clause 

1 9 0 5 

2 7 0 4 

3 4 0 5 

4 5 0 3 

5 10 0 8 

Total 35 0 25 

 

Table 32 Translation Categories in Spanish 

Participant Words Grammar Clause 

1 11 3 1 

2 16 6 4 

3 6 1 1 

4 12 7 7 

5 12 5 6 

Total 57 22 19 

 Most of the comments related to translating showed evidence of the participants thinking 

about the words they were using. A summary of some of these comments can be seen in Table 33. 
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Table 33 Comments about translating words 

English Spanish 

Participant 1  

“I don't know how to spell belief.” 

 

“Well I knew I didn't want to use the word ‘main’ so I 

was just thinking of synonyms.” 

 

“Yeah, oh, this part I didn't know if I wanted to say 

‘citizens’ or not like how I wanted to say everyone. 

Cuz I didn't feel like I should just say ‘will harm 

everybody’” 

Participant 1 

“I didn't know what verb I really wanted to use there”  

 

“Yeah um, I didn't know if I should just say ‘en las 

mentes’ or if I should say ‘en la sociedad’” 

 

“Oh I was trying to think of how to say ‘rely on the 

sources’” 

Participant 2 

“I was actually thinking great addressing Great Britain 

and the UK.” 

 

“Um, yeah, I kind of struggled with like the the right 

words I think to use here um, cuz I think it would have 

been, I mean I could have said a bunch of different 

things and it probably would have like had a similar 

meaning, but I wanted to be sure to, I mean like you 

hear like I sighed (laughter) um, I kind of wanted to 

just be sure that like I get the words right a little bit.” 

 

“Actually, I put ‘corrected or eliminated’ and I was like 

these are bold statements, I was like, it's fine, um, but I 

would definitely like I was thinking about like what 

words I was actually putting down.” 

Participant 2 

“I also started like right here I was like, is this a word? 

(types and deletes precedencia) I was like I don't, I'm 

assuming that like precedent, is it like "precedente" is it 

like not, it is, so I was like 'examples from the past' 

(laughter) you know like here we go.” 

 

“I was thinking about like exactly like which words to 

use. Um, just in terms of like saying what I actually 

mean because like, sequester, like it's just one of those 

things where it's like, not totally sure exactly how, like 

I know what the word in Spanish means, right, but like 

not totally sure like exactly like the context.” 

 

“I kind of also forget if like 'políticas' is like 'policies'. I 

think it is. And then like 'políticos' would be like 

'politicians'. But I was like, I'm just going leave it there 

cuz I just have a gut feeling, or like.” 

Participant 3 

“Um, I think I was just trying to like to specify what 

the responsibility was like, to ensure free speech but 

also prevent fake news and not being repetitive.” 

 

“Um, I was trying to remember whether 'autonomy' or 

'agency’ was a better word and I think I switched to 

'agency'”  

Participant 3 

“Oh, I didn't know what, we were talking about 

negative and positive populism in my one of my 

classes yesterday and I had no idea how to say 

'populism' in Spanish so I just guessed.” 

 

“I think I was just thinking of a transition word.” 

 

“Mm, Oh, I was thinking whether it should be like 

'enter' or 'pass' the border and I thought that 'pass' make 

more sense, made more sense” 

Participant 4 

“I was trying to think of how to like word it properly 

because I said like, where I said one of the main 

Participant 4 

“But here I was trying to figure out what verb to use so 

I just like didn't even know what like to say.” 
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English Spanish 

causes, I didn't want to say it like, um, cuz like I said 

cause up there I couldn't use like the verb "cause" if 

that makes sense, huh. Um, so I was trying to think of 

like a, the right wording, um, that like what is the 

cause. Just the way I could word it.” 

 

“I think that was kind of similar, just about like, 

whether I should like, the word choice about like, um, 

whether it should be like ‘screening’ um, or like 

‘restrictions’.”  

 

“Oh, I was trying to talk about like like watch which 

like sources and I use the word ‘recurso’ but I don't 

know if that's the right, I don't think it's the right word 

to use in this context” 

 

“And then I just I kind of thought like throughout this 

whole thing that like news agency was just ‘agencias 

de noticias’ but like like I've never seen it” 

Participant 5 

“Um, I was just thinking how I could be more 

particular with my words and rather then just saying 

what ‘some people might think’ I would refer to critics 

instead because it didn't, in the context of this question 

it's more relevant to groups that have certain agendas 

that their pushing against um.” 

 

“Um, so I think at the beginning of there I was going to 

write "The Constitution" and then I just I was like that 

might, worried it would be less of like convoluted of a 

way to reach my point just to keep referring the First 

Amendment rather than trying to say that it's in the 

Constitution, just stick with the First Amendment.” 

 

“And then so I tried, the first word that came to my 

mind was prom ‘promulgate’ and I was like, hmm, 

that's a very pretentious word” 

Participant 5 

“I was just making sure I was thinking, I was just 

making sure I was spelling it right” 

 

“And there I was just thinking about the words. 

Because I thought about complex but then I didn't 

know the exact word for that so I just used a synonym” 

 

“I was just thinking about the word for 'territory'” 

 

 

 

 

  

 These comments show that when writing in English and in thinking about what words to 

use in their essays, participants not only considered specific word choice, but they also thought 

about the connotation that certain words expressed, the weight that certain words carry and how 

they could be perceived by others, as well as how to spell in some instances. Participant 1, in 

addition to not being sure how to spell ‘belief’, wanted to think of another word to express an idea 

and ruled out one word that they didn’t want to use. They also thought about the difference between 

using ‘citizens’ or ‘everyone’ to show who was being harmed. Participant 2 in many instances 

thought about the specific words they wanted to use and show by their second comment how they 
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carefully considered the words they chose to express the meaning of what they wanted to say. They 

also show that they had in mind the impact that words can have in stating that what they wrote 

were bold statements. In the case of participant 3, they knew the meaning they wanted to convey, 

but also wanted to be sure they were not being repetitive. They also evaluated different words to 

choose the one that best expressed their intended meaning. Participant 4’s comments reveal similar 

thought processes in not wanting to repeat a word they had used previously and choosing between 

two words. Participant 5 had several comments relating to making specific word choices and 

considering how those word choices would affect the meaning of the sentence but also their 

argument. Their last comment also shows their awareness of how certain words might be 

perceived. 

 In Spanish, there were several instances of participants wanting to use a specific word to 

express an idea, but they weren’t sure of the word in Spanish that would accomplish that. Another 

difference that arises is that some participants appear to be aware that some words have slightly 

different meanings in Spanish and may not be used in the same contexts they would be used in 

English. Participant 1 showed some instances of not being sure what words to use, but it is not 

always clear whether it is related to knowing the word in Spanish or only being unsure of the word 

in general. They also show some instances of choosing between different Spanish words. 

Participant 2 showed an example of circumlocution, they knew they wanted to say ‘precedents’ 

but they were unsure of the word in Spanish, so they said ‘examples from the past’ instead to 

describe the idea. They found a way to express the idea by describing it instead of using one word. 

They also showed evidence of knowing that there are differences in the contexts in which words 

are used in Spanish and English and they wanted to take that into consideration as they chose what 

words to use. In some cases, as seen in their third comment, they weren’t entirely sure of the 
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differences between words, but still chose to use them. Participant 3 did something similar in not 

being sure what the exact word in Spanish for ‘populism’ was, but in this case they guessed. They 

also thought of words to fulfill a certain function and transition between ideas. In some instances, 

they did consider which word better expressed the idea they wanted to convey and chose between 

two different words. Participants 4 and 5 showed the most instances of being unsure about what 

words to use in Spanish, but participant 4 mentioned thinking about if the word they chose for 

‘sources’ was appropriate for the context in which they were using it. Participant 5 had several 

comments related to thinking of what specific words are in Spanish.  

 In addition to thinking about word choice, participants also expressed thinking about 

forming phrases and sentences while writing in both languages. Some examples of these comments 

can be seen in Table 34. 
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Table 34 Comments about translating clauses 

English Spanish 

Participant 1 

“I was just like I was trying to figure out the phrasing” 

 

“I didn't know if I wanted to keep that written that way. 

I wanted to keep the sentiment, but I thought about 

changing the way I had written it.” 

Participant 1 

“just like how I wanted to start it off.” 

 

 

Participant 2 

“I wanted to make sure that I could like structure that 

sentence so that it would kind of like, one, like frame 

the way this the way like thinking about this specific 

essay but also for like what the structure of the essay 

would actually look like too.” 

Participant 2 

“right here is just a matter of phrasing and kind of like 

me setting the stage” 

 

 

Participant 3  

“I wanted to put something about free speech but I just 

didn't know how I would like encapsulate that in a 

sentence” 

 

“Um, just like that phrasing felt awkward so I just 

wanted to like switch it around the words a little bit” 

 

Participant 3 

“I think just like how to phrase the next part.” 

Participant 4 

“I stated the sentence with like ‘While’ it has to be like 

some sort of clause to like contradict it sort of. So, I 

kind of knew that I wanted to say but I wanted to make 

sure that the sentence wasn't just going to be a run on” 

Participant 4 

“I put like ‘también’ at the beginning of this, but then I 

thought, oh maybe I should put it after the verb I use, 

um, which I don't remember what the verb is now. Um, 

so I was trying to figure that out. I was trying figure 

out like how I was going to phrase the sentence.” 

 

“I didn't think it would be a good thing to start off a 

sentence with like, especially in a more like formal 

setting I guess.” 

Participant 5 

“I was thinking about if I was using too many 

modifiers” 

 

“Um, I was just thinking how can I so, how can I sort 

of sum up um the latter part of the thought which was 

the damage that the spreading of this information does 

to the general public. So I was thinking about how I 

could write that.” 

Participant 5 

“I was thinking, like maybe I should frame it sorting 

out what I don't think rather than what I do think might 

be a more constructive way to begin the essay. Um, 

also it would be easy to articulate like in a different 

language” 

 

“I was thinking wher, how exactly I was going to 

phrase the thought that was in the sentence” 
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 When writing in English, participants expressed that they thought about how to phrase their 

sentences. Sometimes they were explicit about the idea that they were trying to put in words while 

others they just mentioned that they were thinking about the phrasing. Participant 1 was mostly 

concerned with phrasing and didn’t give specific examples of what they were trying to phrase. 

Participant 2 mentioned that as they thought about the structure of the sentence they were writing, 

they also were thinking about how it would affect how they set up their whole essay. Participant 3 

mentioned changing the phrasing so that it would feel less awkward. Participant 4 mentioned that 

they had set up their sentence in a certain way because they started it with the word ‘while’ which 

then required that that they needed to include a contradiction in the latter part of the sentence. 

Participant 5 was concerned with modifiers and how to describe things. In the second comment 

they also show that they had an idea of what they wanted to say but weren’t sure how to phrase it. 

While some comments were more specific and other more general, they all show that they were 

thinking of how to formulate sentences.  

 Participants also thought at the level of the sentence while writing in Spanish, though 

overall they did not express as much detail about what they were thinking. Most of them only 

mentioned that they were thinking about how to phrase something and only participant 4 said that 

they were specifically thinking about the word order they should use. They also later mentioned 

that they didn’t think using también (also) would be a good way to start a sentence considering 

that they were writing in a more formal setting. Participant 5 did mention that writing in another 

language affected the way they framed the whole essay because they wanted to be able to express 

their thoughts in Spanish.  

 The final category within translation is grammar. Participants only made comments about 

grammar when writing in Spanish. Some of these are displayed in Table 35. 
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Table 35 Comments about translating grammar 

Participant 2 

“Oh, yeah, I was like is this subjunctive?”  

 

“like 'sí' never comes with like the present subjunctive like they never come together. It just like doesn't choose, 

like I like she really just drilled that into my head. I was like, oh, okay, so I was like, no matter what I know I 

can't do that.” 

 

“also I thinking of the future tense of that word” 

Participant 3 

“Oh at, I was just thinking whether "líderes" was um, feminine or masculine” 

Participant 4  

“Um, right here I didn't know whether or not I should put "para" or like use infinitives.” 

 

“And here I opted for imperfect XXX, because like I don't know, I feel like it's sort of a grey area, um, but like 

the election's just like one day or one XXX but sort of like ongoing and there's no like specific time for it.” 

Participant 5 

“I wanted to say um, "should be reunited", and so I put "se" because I was going to do like, cuz I mean the verb is 

'reunarse' and so I was thinking if I need to put it in a different tense or if I could use that "deberían" and it 

wouldn't be necessary.” 

 

“I was just thinking of how the verb should be conjugated” 

 

The third category that comments related to translation fell into was grammar related 

comments. These only occurred in Spanish and were mainly related to the conjugations of verbs. 

Participant 2 on two different occasions mentioned that they paused to think about the mood of a 

verb, whether or not it should be subjunctive. They also paused to think about how to form the 

future tense. His second comment shows him remembering an explicit grammar rule related to 

conditional clauses. Participant 4 also mentions the difference between verbs in the imperfect and 

preterite when talking in the past and how he decided which of the two to use. Another grammatical 

aspect that participants focused on was gender agreement as seen in the comment by participant 2. 

The comment by participant 5 also shows that in some cases, though they were thinking 
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specifically about grammar, they were not entirely accurate. They added a reflexive pronoun and 

paused to think if it was necessary if they were going to add another verb and indicate that they 

don’t think that they need it.  

 

4.5.3 Monitoring, Reading, and Editing 

As participants began to write and produce text, they monitored the text, that is they evaluated it 

and, in some instances, made changes based on their evaluation. Comments that showed they were 

keeping in mind parts of the text as they wrote were coded as monitoring; if they specifically 

mentioned reading or editing, the two subprocesses of monitoring, then the comment was coded 

accordingly; if there was no specific mention of either, it was left as monitoring. First comments 

related to monitoring will be presented followed by reading and editing.  

Table 36 summarizes comments related to monitoring for both languages.  
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Table 36 Comments about monitoring  

English Spanish 

Participant 1 

“I don't think I like how it sounded” 

Participant 1 

“I just felt like this was a weak argument of a 

sentence” 

Participant 2 

“I was probably thinking like I had probably written 

this and then I was like what was I saying? What was I 

going for here with these two things?” 

Participant 2 

“I was like looking back here, what am I talking about? 

Oh yeah, political and social, ok.”  

“Yeah, it's like again, this is about bringing it back to 

the question.” 

Participant 3 

“I was thinking that this was too long of a sentence” 

 

“Because I realized that this sentence didn't make sense 

cuz I forgot that I included the word "on" when I wrote 

the rest of this, so I had to like rephrase.” 

Participant 3 

“I think I was thinking whether like, first this sentence 

is probably too long.” 

 

“I think I was just that I had said "Creo que" a lot and I 

should have used a different phrasing but I didn't” 

Participant 4 

“I was trying to figure out like whether if that's like, 

putting like my claim sort of, and like the answer to the 

prompt. Um, so I was seeing like, yeah, if that was 

kind of, how to work that in with what I had written.”  

Participant 4 

N/A 

Participant 5 

“I was just I think I recognized that I think I spelled 

something wrong so I stopped.” 

Participant 5 

N/A 

 

These comments show that while writing English, participants were not only focused on 

the thought they were currently writing, but also had in mind other parts of the text they were 

writing and evaluated what they had written. Participant 1 wrote a sentence and paused because 

they weren’t sure they liked how it sounded. In doing so, they were evaluating it against what they 

wanted to express. Participant 2 had to pause to remember what point they wanted to make with 

the two examples they had put down. This shows that they had in mind both what they had 

previously written and also the point that they wanted to make, and they were considering how 

what they had said would help them accomplish that. Participant 3 showed they were thinking 

about specific sentences they had written, for one thinking it was too long and another realizing 

that how they had written it didn’t make sense because they had included a certain preposition. 
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Both of these comments are related to evaluating the sentences based on English writing norms 

and the specific grammatical and communicative function that specific words carry. Participant 4 

wanted to make clear what their claim was and ensure that it fit it in with what they had already 

written. They also refer to answering the prompt, and they were gaging if what they were writing 

was adequately responding to it while also remaining in line with what they had previously written. 

Participant 5 realized they had spelled something wrong and so they paused showing that they 

were monitoring their production. 

In some cases, the comments related to monitoring showed that participants were mainly 

focused on the sentences they had just written or were writing such as the comments by participants 

1 and 3. In the case of participants 2 and 4, they were thinking beyond just the sentence to how 

what they were writing fit in with their overall text and how what they were writing fit together 

with what they wanted to say. Participant 5 only showed evidence of paying attention to spelling.  

While writing in Spanish, there were fewer overall comments related to monitoring, yet 

they still show that participants did monitor in both languages. Participant 1 wrote a sentence and 

paused and their comment reveals that they were evaluating the argument they had made in the 

sentence. Participant 2 paused to remember what they were saying, and they looked back to help 

them remember what it was that wanted to articulate. Participant 3 felt that the sentence they had 

written was too long. Their second comment shows that they knew they had started many sentences 

with the same phrase ‘Creo que’ (I think) but they decided to still use it again. Participants 4 and 

5 did not make any comments related to monitoring in Spanish.  

There is evidence in Spanish of participants evaluating both sentences and larger portions 

of their texts. Participants 1 and 3 both evaluated specific sentences; one for the strength of the 

argument and one for its length. Participant 2 showed evidence of considering both the prompt and 
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more of the text they had written and evaluating if their essay was adequately addressing the 

question.  

While the above comments provided evidence of the participants evaluating their writing 

in some way, there were some additional comments that were specifically related to the sub-

processes of monitoring: reading and editing. Comments related to reading will be discussed first 

followed by comments related to editing.  

In order to monitor the text, it is sometimes necessary to read what has already been written 

to make a judgement about it. The comments presented in Table 37 show evidence of that. 
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Table 37 Comments about reading  

English Spanish 

Participant 1 

“I think I was just reading it over and I caught one 

mistake but not all of them.” 

 

“I think I was just reading things over again, I think, 

the last couple sentences” 

Participant 1 

“Here I was reading over this, what I had just said too.” 

Participant 2 

“Yeah I think I looked at that and said, you know, cuz I 

said that in the same that they do these things they 

should be able to do, like I I, so I put the word should 

and then I said, ok but there's no why.” 

Participant 2 

“Um, I like kind of get like stuck and I'm just like I'm 

going to review what I've been saying and like how I 

can move forward. Um, so just skimming. Doing a not 

great job at spellchecking or you know grammar, but 

um, going to hop right back into it. The same thing like 

I have to reread the paragraph and then I was like oh, 

right, this is like a human rights thing and like, that's 

what's happening”  

 

“And probably also like right here, I think a lot of the 

pauses are also like me rereading the previous sentence 

or two.”  

 

“Um, I think I think I should just remember being 

about checking back up here seeing what is the 

question again? And did I actually answer the 

question? So then I reread the whole thing at this 

point.” 

Participant 3 

“I think I just wanted to look over what I written so it 

made sense.” 

 

“I think I'm just reading over one last time.” 

Participant 3 

N/A 

Participant 4 

“And here I was just like looking over the sentence, 

um, cuz I didn't really like how it was worded.” 

Participant 4 

N/A 

Participant 5 

“So the rest of it is pretty much me looking over what 

I've written” 

 

“And I was just looking at the rest of the sentence to 

make sure that everything was in agreement, was 

grammatical” 

Participant 5 

N/A 
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Reading varied some between the participants in terms of what they went back and read 

and at what point in the writing process they read while writing in English. Participant 1 stopped 

about halfway through writing to go back and read what they had written up to that point and to 

fix mistakes. They then stopped again about three-fourths of the way through, but this time they 

only mentioned reading the last couple of sentences they had written. Participant 2’s comment 

shows that they read the sentence they were writing and realized that they needed to add more to 

it because they had written the word ‘should’ but hadn’t provided enough explanation. Participant 

3 read both after just a few minutes of writing and once they had finished writing, going back to 

read over one last time. Participant 4 paused about one-fourth of the way through writing and said 

they were reading the last sentence they had written because of the wording. Participant 5 finished 

writing their whole response and then went back and read through it. They also mentioned 

spending more time looking at one specific sentence to make sure it was grammatical.  

Only participants 1 and 2 made any mention of reading while writing in Spanish. 

Participant 1 only made one comment related to reading about three-fourths of the way through 

and said they were reading what they had just written. Participant 2 showed evidence of reading a 

paragraph, a sentence, the prompt, and the whole essay. Their reading in Spanish was more 

extensive.  

While all participants showed at least some evidence of reading in English, only two made 

any mention of editing the text. These are mentions that aren’t referring to a revision that has 

occurred, but to changes to proposed text. Participant 3 stated  

“Um, just like that phrasing felt awkward so I just wanted to like switch it around the 

words a little bit” 

 

and participant 4 said 
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“Um, right here this, this sentence was like, I had like a couple things to say within it, 

um, and I didn't want to make it too long, so I was trying to figure out how to like re-

word it or work with it.” 

 

These statements both show them thinking about changes they wanted to make to the sentences 

they were writing and how they could reword them. In the first instance, it was a sentence that had 

already been written, but participant 3 paused to think of how it could be reworded before making 

any changes in the document. The second example shows that participant 4 had an idea of what 

they wanted to include in the sentence and even already had an idea of how they were going to say 

part of it, but they made some changes to the proposed text before writing it down.  

 

4.5.4 Executing 

The final category from Kellogg’s (1996) model is that of executing. A summary of the comments 

related to the execution of the writing task can be seen in Table 38.  
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Table 38 Comments about executing 

English Spanish 

Participant 1 

“Uh, this is when I was trying to scroll down” 

Participant 1 

“And then I hit the wrong alt key” 

 

“I think I was just scrolling down to see more of the 

page.” 

Participant 2 

N/A 

Participant 2 

“And so this is, this is going to happen a few times, 

you probably heard the sound, and you probably know 

what it is too. The Mac keyboard is like over here and 

so you always have to hit the 'e' to get the accent and so 

I think like Alt 'e' or control 'e' opens a window and so 

(laughter). I got used to it at the end with the Alt key.” 

Participant 3 

N/A 

Participant 3 

“Oh, that was like one of the clicky things that went up 

there” 

 

“I was just looking for the alt button” 

Participant 4 

“It was here I was trying to find the, the longer dash, 

but I wasn't able to. So I just stuck with that.” 

Participant 4 

“This keyboard is a lot nicer to do accents on than 

regular like Windows computers. Cuz you have to like 

type in numbers to get accents. But like on my my 

computer there's like one button that I can use.” 

Participant 5 

N/A 

Participant 5 

“And I was just correcting, putting the accent on ‘más’. 

I was looking at the sheet for how to do it.” 

 

“And there I think I just got freaked out by the sound” 

 

 The two comments in English show that one participant was trying to scroll through the 

document and paused to do that and participant 4 was looking for a specific key on the keyboard 

but couldn’t find it and moved on. There were more comments in Spanish because participants 

had to include accents on words and were not all as familiar with the keyboard. They were provided 

with a sheet to help them which participant 5 references looking at while they were writing. If they 

hit the incorrect key, it would make a sound and sometimes open another window which both 



 

138 

 

participant 2 and 5 reference. Since these participants all have to write on the computer frequently 

for classroom assignments, this is an automatized skill for them, so the only comments related to 

executing were connected to what was different about the computer used for data collection from 

the computers they normally use to write with.   
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CHAPTER 5: DISCUSSION AND CONCLUSIONS 

Within the field of L2 writing, this study is among the first to compare the fluency of writers 

writing in their first and second language using keystroke logging while also including the 

variables of WM and L2 proficiency and measuring their influence on fluency. Fluency was 

defined using two different pausing thresholds, 2 seconds as has been the standard in most writing 

studies, and 200 milliseconds, a shorter period to determine if there are differences in typing that 

may be missed using the longer threshold. This study also used writers that had more similar 

experience in writing, but different proficiency levels to rule out differences that could be caused 

by writing expertise. This data was triangulated with the stimulated recall comments of a subset 

of writers to examine the cognitive thought processes that occur during pauses while writing. The 

following chapter will provide a discussion of results to situate them within the existing literature 

and what new insights the present results provide. It will then end with some limitations to the 

current study and directions for future research.  

 

5.1 Pausing Behavior in the L1 and L2 

Results of the present study showed some differences in pausing frequency and length in both 

languages at both pausing thresholds. At the 200ms threshold, pauses occurred more frequently 

between words in English than between words in Spanish, however the difference in frequency at 

these two constituent levels was not statistically significant. No significant differences were found 

between languages for pause frequency. For pause length at 200ms, both languages showed the 

same pattern with pauses being shortest within words and the length of pauses increasing by 

constituent level. The difference in pause length was found to be significant between the different 

constituent levels except for pauses occurring between sentences and between paragraphs. The 
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comparison of the two languages showed both constituent level and language to be significant 

predictors of pause length with no interaction between these two factors. In other words, pause 

length increased by constituent level in both languages and since language was also found to be a 

significant predictor, the length of pauses at each level was different between the two languages. 

Analyses showed that pauses were longer in Spanish then in English.  

 Turning now to results at the 2000ms threshold, it was found that for both languages the 

largest number of pauses occurred between words and the smallest number between paragraphs. 

However, a different pattern emerged for pausing frequency at the other constituent levels; in 

English more pauses occurred within words than between sentences, but in Spanish this was 

reversed. The difference in pause frequency at within words, between words, and between 

sentences was found to be significant both within languages and across languages meaning that 

the differences in pauses frequency was significant between these constituent levels and that 

participants paused significantly more frequently at these constituent levels in Spanish than in 

English. In terms of pausing length, it was found that pause length generally increased as 

constituent level increased, except for English it was found that pauses were longer between 

sentences than between paragraphs. However, the difference in pause length between sentences 

and between paragraphs was not found to be statistically significant. A similar finding was also 

found for the effects of constituent and language on pause length as at 2000ms; constituent was 

found to be a significant predictor of pause length as was language, but there was no interaction 

between the two. Pauses within words were statistically shorter than pauses between words and 

pauses between words statistically shorter than pauses between sentences, but there was no 

significant difference for pause length between sentences and paragraphs. Pauses were also longer 

in Spanish than in English.   
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 The findings for pause frequency and length, especially at the 200ms threshold, are similar 

to previous findings on pausing behavior. Spelman Miller (2000) found that pause length was 

shortest within words and increased as constituent level increased for both a descriptive task and 

evaluative task suggesting that pausing behavior is fairly consistent across task type. She also 

found some differences between L1 and L2 writers, with L2 writers pausing longer than L1 writers 

at all constituent levels (Spelman Miller, 2000). However, since they only observed one language, 

it was not possible to conclude whether this difference was related to language or was a difference 

in how the writers typically write. Since this study compared the same writers in their L1 and L2 

and found that they did pause longer in the L2 than the L1, this would seem to suggest that pauses 

are longer when writing in the L2. Révész et al. (2017) had a similar finding with their L2 learners 

whose pause length increased across constituent levels even though the largest number of pauses 

occurred between words. Since in the current study it was only pause length between languages 

that varied and length and frequency increased similarly by constituent level within each language, 

this would provide further evidence that writing is a skill independent of language, meaning that 

participants were able to apply their knowledge of writing across languages and they engage in 

similar behavior regardless of language, but there is an increased cognitive load when writing in 

the L2 leading to longer pauses.  

 Although the findings at the 200ms threshold are similar to previous findings on pausing 

behavior, the findings of pause frequency at 2000ms are different, especially for English. These 

observed differences could be due to the low frequency observed for pauses at the different 

constituent levels.  Since the texts were produced on a computer, not very many pauses occurred 

that were 2 seconds or longer. When looking at where pauses occurred, more pauses did occur 

within words (M = .78) than between paragraphs (M = .22), but both means were less than one 



 

142 

 

pause per 100 words. While the finding was statistically significant, it would only have amounted 

to 0 to 3 pauses in the writing task so the real-life difference it is describing is very small.     

Observing these results shows that there is a different pattern within each language for 

where the most pauses occur and that this difference is greater at the 2000ms pause threshold. 

Although this is probably the most common pausing threshold used in writing research, and 

significant differences were found between languages in the present study, it is likely that this is 

not the best threshold to use especially in studies employing keystroke logging because when 

typing there are many pauses that are shorter than two seconds and the use of technology facilitates 

the ease with which these pauses can be measured. The findings from the present study as well as 

the previous suggestion by Van Weis and Leijten (2015) support the idea that a different way of 

measuring writing behavior needs to be established. When typing, the usual 2000ms threshold is 

probably too large of a threshold, but 200ms may be too finite. Even so, the results for length of 

pauses regardless of threshold are longer at the higher constituent levels (between sentences and 

paragraphs) then at the lower levels (within words and between words) and that pauses were longer 

in Spanish than in English. This suggests that there is more cognitive activity that occurs between 

sentences and paragraphs than within and between words and that writing in an L2 is a greater 

cognitive challenge leading to longer pause times. It also provides further support that writing is 

not fully language dependent, but a separate skill and that writing behaviors are similar across 

languages.  

 

5.2 Relationship of Working Memory with Pauses 

The analyses for the effects of the various measures of WM on pauses revealed that for English 

only visual spatial WM found to be significant for pause frequency between sentences at 200ms. 

Visual spatial WM was also found to be significant in Spanish for pausing frequency within words 
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at 200ms. In Spanish, the updating function was also found to be significant; for pause frequency 

between sentences at 2000ms and for pause length between sentences at 200ms. 

 The three previous studies that have investigated the role of WM on L2 writing have mainly 

focused on the relationship between WM and aspects of the final text. However, the focus of the 

current study is on the role of WM on the writing behavior itself since the theory predicts that 

while composing, writers will be carrying out various cognitive processes. Kellogg’s (1996) model 

predicts that WM would be involved in how well they are able to orchestrate these processes and 

it is assumed that pauses are a reflection of some of these underlying processes while what is 

produced is the output of the processes. So, although what the WM is being compared to is 

different, it is still worth comparing the findings of these previous studies to the current.  

 When comparing writing outcomes and performance on secondary WM tasks, studies have 

confirmed that for writing in the L1, all 3 components are involved in the writing process (Olive 

et al., 2008; Vanderberg & Swanson, 2007), however, spatial WM seems to be the least tasked in 

writing (Olive et al., 2008). For writing in the L2, two studies have confirmed the effects of PSTM 

and executive control in writing (Adams & Guillot, 2008; Kormos & Sáfár, 2008), but another 

study found negative effects for PSTM and no effects for the central executive (Révész et al., 

2017). The two studies that included a measure for visual-spatial WM found no effects (Adams & 

Guillot, 2008; Révész et al., 2017).  

 One study did explore the relationship between WM measures and pausing behavior. It 

was found that those who were better able to switch between tasks paused for a shorter time 

between sentences and those who were better at updating information paused for a shorter time 

between paragraphs (Révész et al., 2017).  
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 Some of the current findings are surprising given previous findings. For writing in English, 

only visual-spatial WM was found to be a significant predictor of both frequency and length of 

pauses. While visual WM has been shown to be significant in other studies on L1 writing, spatial 

WM appears to have less of an effect on writing. In the study by Olive et al. (2008) separate 

measures were used for visual WM and spatial WM, but in the Corsi-Block task they are combined 

so it is not unexpected that there would be a relationship between these two variables. However, 

visual-spatial WM was also found to predict the frequency of pauses within words in Spanish, the 

L2, when it has previously not been found to have an effect on writing outcomes or writing 

processes in the L2. This finding could be due to two factors, 1) the relationships that are being 

investigated and 2) the pausing threshold. Adams and Guillot (2008) only investigated the 

relationship between WM and aspects of the final text and here it is not the final text but pausing 

behaviors that are being considered. Révész et al. (2017) did not find a connection between visual-

spatial WM and the final text either, but they also considered pausing behavior. However, they 

used a 2000ms threshold and the effect of visual-spatial WM was found at the 200ms threshold.  

Turning now to updating function, the finding that the updating function of the central 

executive is related to pause length between sentences in Spanish is related to the finding of Révész 

et al. (2017) who also found a role for updating function and pausing frequency between 

paragraphs for their L2 writers; however in that study it was found that those with better updating 

ability paused less frequently between paragraphs while in the present study those with better 

updating ability paused longer between sentences. However, when only one aspect of the central 

executive was included in the study, the updating function was no longer found to be a significant 

predictor of pause length and only proficiency level was. The present study also found that those 

with better updating ability paused more frequently between sentences. If the task-switching ability 



 

145 

 

is excluded as before, none of the WM measures or proficiency level are related to pause 

frequency. The lack of a consistently significant finding between the relationship of the central 

executive and pausing behavior could be due to the fact that most participants scored very high on 

both measures of the central executive and there was little variation. Since a relationship between 

pause length and proficiency level continued to exist when one measure was excluded, it could be 

that proficiency level is a stronger predictor of pause length because it would affect participants 

knowledge of the L2 specifically and how well they are able to use it. The findings from the 

comparisons of pause behavior across languages would also support this finding because the only 

difference between languages was that pauses were longer in Spanish. Participants were able to 

write similarly across languages but have to spend more time processing the language when 

writing in the L2.   

 

 

5.3 Relationship of Proficiency Level and Pauses 

 

A few relationships between L2 proficiency and pausing behavior in the L2 were found to be 

significant. At both the 200ms and 2000ms pausing threshold, the length of pauses between 

sentences was found to be significant. In addition, at the 2000ms threshold, the frequency of pauses 

between words and between sentences was found to be related to L2 proficiency and the length of 

pauses between words was also found to be significant at the 200ms threshold. All of the 

relationships were negative meaning that those with a higher proficiency level paused less 

frequently and for less time between words and between sentences.  

 Few studies have considered the role of proficiency level on online writing behaviors. 

Spelman Miller et al. (2008) observed the same group of writers over a three-year period writing 

in their L2 and measured several aspects of the writing production and writing task. While they 
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didn’t measure proficiency over the 3 years, it is assumed that it increased over time because they 

were enrolled in English classes. Fluency was measured by the number of characters typed 

between pauses and pauses were measured both in terms of their frequency and length. The study 

found that fluency increased over time. No relationship was found between year and either of the 

measures of pausing.  

 The findings of the current study, though cross-sectional, show the same pattern. As 

participants become more familiar with the language, it becomes more automatized and they are 

better able to recall words and use them to create sentences requiring less and shorter pauses. It is 

also seen that at the site where the longest pauses occur, between sentences, is affected by 

proficiency level and this is the case for both the 200ms and 2000ms pausing threshold. Since a 

relationship was found for pause length between sentences at both pausing thresholds, this points 

to the importance of mental processes that occur at this point. However, for pausing length between 

words, a relationship with proficiency level was only found at the 200ms threshold.  

Elola and Mikulski (2016) also compared pausing time within and between sentences for 

a group of L2 learners and heritage learners in English and Spanish. While they didn’t include an 

independent measure of proficiency, they assumed that the heritage learners had higher language 

proficiency and found no significant differences in pause time within or between sentences for the 

L2 learners but significantly longer pauses for heritage learners between sentences. This suggests 

that more proficient learners are better able to think at the level of the sentence in the L2, similarly 

to how they do in the L1. The current study provides further evidence for this because pauses were 

longer for all learners between sentences than they were within words or between words for both 

English and Spanish. The inclusion of a measure of proficiency also shows that not only are more 

proficient learners able to think at the level of the sentence in the L2, but they can do so better as 
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they become more proficient because of the finding that those with higher L2 proficiency had 

shorter pauses between sentences.  

 

5.4 Cognitive Nature of Pauses 

A review of the cognitive nature of pauses shows that in both languages, participants do indeed 

engage in the cognitive behaviors proposed by Kellogg (1996) yet there were some qualitative 

differences between participants who varied in terms of proficiency and WM ability. Of those that 

were observed for the present study, the majority of the processes that the participants engaged in 

were related to formulating. Révész et al. (2017) and Roca de Larios et al. (2008) also found that 

for all levels proficiency the most time was dedicated to formulation. In the second study the 

groups differed as to which part of the writing processes formulation occurred. In this study, the 

time dimension was not taken into account, but some differences were found as to the content of 

the comments made related to the processes by language and by proficiency level when 

considering Spanish. When considering the two sub-processes of formulation, in English more 

behaviors fell into planning than translating and in Spanish it was reversed. There was also 

evidence of participants engaging in processes related to monitoring in both languages. All 

participants mentioned reading in English while only the two participants with the highest 

proficiency did in Spanish. There were few comments related to executing in English, but all 

participants mentioned it at least once in Spanish. These findings further corroborate findings by 

previous studies that have shown that writers engage in the same types of cognitive behaviors 

when writing in the L2 (Révész et al., 2017; Roca de Larios et al., 2008; Skibniewski, 1988), 

however it also suggests that the qualitative nature may be different when writing in the L2 because 

of the additional challenge of writing in a language that is not as familiar.  
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 Turning first to planning, the comments made by participants fell into two sub-categories 

related to planning: planning content and planning organization. When planning content in 

English, participants were detailed and specific in what they wanted to write about. They also 

showed evidence of planning at a global level, that is making comments on the content of the 

overall essay, and of planning locally, focused on specific sentences. In Spanish, most of the 

comments were more general, they didn’t specify in as much detail what they wanted to include 

in the essay and were more focused on the current sentence. When it came to planning 

organization, in English participants showed evidence of planning at the level of the sentence, 

paragraph, and full essay, but in Spanish their comments were more general overall. Some 

variation between participants was also revealed. Participant 2 made an outline before beginning 

to write for both languages and used that to guide them as they composed. Participant 4 appeared 

to plan one point to the next in English but did mention planning the structure of the text when 

writing in Spanish. This provides direct evidence that some approach a writing task the same way 

whether they are writing in the L1 or the L2 while others may use different strategies depending 

on the language. It is possible the approach is influenced by proficiency level because participant 

2 scored high on the proficiency test while participant 4 scored low. They may have been 

compensating for their lack of proficiency with writing strategies.  

 While there were a few differences in the way participants approached planning in each 

language, even more can be seen when considering translating. A few sub-categories were also 

identified for activities related to translation: translating words, translating clauses, and translating 

grammar. Across languages searches for the correct word were the most cited within the category 

of translation although the instances of this were nearly twice as many in Spanish as in English. 

This would suggest that they struggled more finding the right words to express their ideas in the 
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L2. There were more instances of translating clauses in English than in Spanish, but it was only in 

Spanish that participants mentioned concerns over grammar suggesting that grammar is more 

automatized in the L1 and that they are better able to think about larger chunks of speech when 

deciding what to put down on paper.  

 Within translating words, there were some important differences between languages. In 

English, participants did have some instances of thinking of specific words to use and in many 

cases also showed evidence of thinking about the connotation of the words and how the words 

might be perceived by others. In addition, there were some examples where they wanted to vary 

their language to avoid being repetitive. In Spanish however, they were often times unsure of what 

specific words would express the meaning of an idea that they wanted to convey. Even so, there 

were still times when they would propose more than one word to use in a specific context and 

choose between them. Proficiency level again appeared to influence this behavior. Participant 2, 

who had a high level of L2 proficiency, was aware that some words may have different meanings 

in Spanish than a similar word might in English. In some cases, they still chose to use the word 

even if they weren’t fully sure of its specific use in Spanish. At the other end of the proficiency 

spectrum, participants 4 and 5 were many times unsure of what words to use to express their ideas. 

Since their knowledge of the language is more limited, they did not have as large of a vocabulary 

to express the ideas that they had in Spanish and also didn’t show as much concern for how the 

words might be perceived by others because they just wanted a word that knew and were relatively 

confident about its meaning.  

 Translating also took place at a level beyond words, occurring in clauses and relating to 

grammar. They showed several instances of thinking of how to form full sentences in English and 

considering the word order or how different elements in the sentence influenced the rest of it. In 
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Spanish on the other hand, while they did mention translating beyond the level of the word, the 

largest unit was only part of a sentence and not the whole sentence. It appears as though even at 

intermediate proficiency levels it is a challenge for these learners to plan a full sentence in the L2. 

It was also seen that in Spanish participants considered specific aspects of grammar. Most were 

related to verb tenses and to gender agreement although participant 2 also made mention of the 

subjunctive and formation of conditional clauses and participant 4 referenced aspect in the past 

tense. The former two are concepts that are more difficult for learners and usually presented once 

they have some knowledge of the language while the differences between preterite and imperfect 

is usually presented within the first year of learning the language yet usually takes much time to 

master. Because participant 2 had more experience with the language, they were able to use more 

complicated grammatical structures while participant 4 showed they were aware of this difference, 

but still not sure how to use it in certain instances.  

 Comments related to monitoring revealed more differences between the participants. In 

English, all participants showed evidence of keeping in mind other parts of the text besides just 

the part where they were currently writing. They also showed evidence of evaluating the produced 

text and comparing it to their goal of what they wanted to say. Participants 1 and 3 did this for 

sentences while participants 2 and 4 evaluated paragraphs. Participant 5 on the other hand, only 

showed monitoring for lower-level concerns such as spelling. In Spanish, only participants 1, 2, 

and 3 who had higher levels of proficiency showed any signs of monitoring. Participants 1 and 3 

again compared what it was they had planned to say with what they had written while participant 

2 had to remember the point they were trying to make and why they were writing what they had 

been writing. A similar pattern happened for reading. All participants mentioned going back and 

reading a part of their text at least once. Some of them only read the last sentence they had written, 
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others a whole paragraph, while other read over the entire text. But in Spanish, only the two 

participants with the highest proficiency mentioned going back and reading a part of their text. It 

appears as though higher proficiency is needed in order to be able to monitor when writing in the 

L2. This follows what Roca de Larios et al. (2001) found about time spent planning. In their study, 

those with lower L2 proficiency spent significantly more time planning than those with higher 

proficiency and so as proficiency improves, writers are better able to move between all of the 

composing processes when writing in the L2.  

 Finally, all participants made at least one mention of trying to locate the accents in Spanish 

which is an example of execution. They were typing on a computer they were less familiar with, 

and even though they had done a warm-up activity that required them to use accents, it took them 

a few tries to become familiar with the keyboard being used for the data collection. A couple other 

comments revealed differences specific to the computer, but since they all type frequently for 

different class assignments, the execution of writing is mostly automatized, and they did not have 

to dedicate much intentional mental effort into the programing of the muscles to produce the 

document.  

  

5.5 Conclusions 

The present study investigated the pausing behavior of the same group of writers while performing 

a writing task in the L1 and their L2 and the nature of their pausing behavior in each language at 

two different pausing thresholds. It also explored the potential impact of WM and L2 proficiency 

on their pausing behavior. The stimulated recall protocols of 5 participants were also analyzed to 

describe the qualitative nature of the cognitive processes that occurred throughout the composing 

time.  
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 Findings related to pausing behavior showed that in terms of overall text production, the 

differences in terms of time on task, pause time, total characters produced while writing, and 

characters per P-burst were significantly different between English and Spanish. Participants spent 

less time typing and pausing in English and produced more total characters and more characters 

per P-bursts. Even though the total amount of time differed, when comparing the length of pauses 

by constituent levels in each language, the pattern was the same. In both English and Spanish, 

participants paused for the shortest amount of time within words, then between words and for the 

longest amount of time between sentences and paragraphs. Furthermore, it was found that those 

with a higher proficiency level paused for a shorter amount of time between words and between 

sentences than those at lower proficiency levels. Taken together, this shows that all participants 

write in a similar way across languages and are able to transfer their knowledge of writing between 

languages and so writing is a skill independent of language. However, it is not fully separate from 

language because it takes longer to engage in the same processes in a language that one is less 

familiar with but can become more automated resulting in shorter pauses with increased 

proficiency in the language.  

 Comparing the results between two pausing thresholds showed some similarities, but also 

a few differences. The same pattern was found for pause length by constituent level for both 

pausing thresholds, but some of the relationships between proficiency level and pauses varied. The 

2000ms threshold was not sensitive enough to detect the difference in length of pauses between 

words with proficiency level. Since all participants are experienced typists, many of their pauses 

were less than the traditional pause threshold that has been used in many writing studies. As typing 

using a word processor becomes more and more common, and since keystroke logging software 

facilitates measuring shorter pauses, this standard should be reconsidered.  
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 When considering the impact of additional variables on pausing behavior, WM was not 

found to interact with pausing behavior similarly across languages, in fact, findings revealed a 

limited relationship between WM and pausing behavior in both English and Spanish and a stronger 

role for proficiency level in Spanish. Kellogg’s (1996) model predicts that WM interacts with the 

writing process and other studies have found that to be the case when investigating the relationship 

between working memory and the texts produced, but findings for the relationship of WM and 

pausing behavior have not been as conclusive. This is only the second study to specifically focus 

on pausing behavior and WM and the results are somewhat contradictory because in Révész et al. 

(2017) better task switching ability was found to lead to shorter pauses between sentences and 

better updating function shorter pauses between paragraphs, but this study found those with better 

updating function paused more frequently between sentences in the L2. More research needs to be 

done in order to confirm the role of WM in pausing behavior, or it may be that WM ability affects 

the content the thoughts that occur during pauses more than it does the frequency or length of 

pauses. The present study also found that proficiency level predicted the pause length between 

sentences. Since the participants in Révész et al. (2017) likely had a higher L2 proficiency level 

than the students in this study because the majority were enrolled in graduate degrees in a 

university where they used their L2, it could be that an even higher proficiency level is needed 

before the effects of WM on pauses can be seen.    

 Stimulated recall comments provide more insight into these findings. Processes related to 

formulation were found to be the most frequent in both languages further confirming the centrality 

of formulation to the writing process. Although translating was found to be the most frequent, the 

occurrence of the two sub-processes were reversed across languages; planning was the most 

frequent in English and translating the most frequent in Spanish. This shows that even though 
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writers are able to write similarly across languages as evidenced by their pausing, there are 

qualitative differences as to what is occurring in their mind. It also provides evidence that putting 

ideas into units of speech is more difficult in the L2 than L1. This again interacts with proficiency 

level; participants at higher levels were able to consider not only what words they could use in 

Spanish but also how they might be perceived by other speakers of the language. Another 

difference was that those with lower proficiency did not engage in processes related to monitoring 

in the L2. Because they do not have as much L2 knowledge, more of their time and thought 

processes are dedicated to putting their ideas into words and they are not able to engage in 

monitoring, especially in a timed task. In order for those at lower proficiency levels to complete 

more complex tasks and to be able to engage in all of the writing processes, they may benefit from 

having more time than those who have a greater knowledge of the L2. They also need to continue 

growing their vocabulary and knowledge of the structure of the language so that it can become 

more automatized so that less time can be devoted to thinking of a word to use and can be devoted 

to other aspects of writing.  

 

5.6 Implications 

Findings of the current study have several methodological implications for future writing research 

studies and for language teachers. First, as Van Waes and Leijten (2015) have suggested, a pausing 

threshold for writing studies performed on a computer should be established because findings can 

differ between thresholds and the typical threshold of 2 seconds may not be sensitive enough to 

detect certain differences between writers. As was seen in the current study, the findings that 

differed most from what has been observed in other studies were those of pausing frequency in 

English, the participants’ L1 at the 2 second pausing threshold. Since these participants frequently 
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use a computer and were writing on a topic that they were familiar with, they didn’t pause very 

frequently for more than 2 seconds. That makes it difficult to observe differences in behavior and 

could have resulted in the deviance from previous findings.  

 Many of the findings are also relevant for language teachers and language learners alike. 

This study again showed that knowledge of how to write can be applied across languages and so 

language teachers can remind students of what they already know how to do and show them how 

to apply it to a new language. They may want to focus more of their time on specific aspects that 

are different between the two languages, but they do not need to start from square one. As writers 

learn to write in the L2, these skills can also be transferred back to the L1, so when possible, they 

can coordinate their efforts with others to help students become better writers all around. In 

addition, since translating was the process that participants engaged in the most, it is likely that 

they would benefit from additional vocabulary instruction. This is especially true for those who 

are still working on developing their L2 proficiency and they would benefit from not only learning 

words, but also the meanings attached to them and how they might be perceived by those who 

speak the language.  

 Another implication for language teachers is to allow writers at lower proficiency levels to 

have more time to write. In a timed situation, it has been shown multiple times that they are not 

able to differentiate the writing processes as much as those who are more advanced and most if 

not all of their time is spent formulating with very little attention dedicated to monitoring. If they 

are able to have more time to write, they may be able to spend time monitoring once they have 

been able to formulate the whole essay. They may also benefit from being able to submit multiple 

drafts and to edit at a later time since it takes them more effort to formulate initially. If this is done 

through peer or guided evaluations of their own writing, it could also help them learn what they 
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need to pay attention to in the L2 and could help them with improving their vocabulary and 

pragmatic knowledge if they are made aware of how what they have written would be understood 

by native speakers of the language.  

A final suggestion to help students improve their L2 writing is to include more writing 

practice in a variety of timed and untimed and high and low stakes assignments. The more they 

are able to write, the more automatized the process will become, and this will help them to further 

hone their writing abilities. Including low-stakes writing assignment on both familiar and 

unfamiliar topics can specifically help them with their writing fluency and with having to put their 

ideas into words and on a page so they won’t have to dedicate as much time to translating and can 

vary their writing processes more when they are in a timed situation. This can also help them to 

improve their proficiency as they realize what they know and what they don’t know about the 

language so they can look up more information on areas where they are lacking. As they grow in 

their L2 knowledge, this will further help them be able to write.  

 

5.7 Limitations 

When interpreting the results of this study, a few limitations need to be considered. Some caution 

does need to be used when interpreting the stimulated recall comments as they may not provide a 

completely accurate picture of what participants were thinking while they were engaged in the 

writing task because of the delayed nature (Mackey & Gass, 2015). However, they were collected 

immediately after the writing task was completed and the researcher attempted to follow the 

recommendations for collecting stimulated recall data (Mackey & Gass, 2015). They were also 

deemed the appropriate method for this project because thinking aloud while writing could have 

affected the way in which participants engaged in the writing task. For this reason, they were 
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combined with the keystroke logging data to have one online indirect measure of writing behavior 

and the stimulated recall comments provided a direct measure of cognitive processes though it was 

offline.  

 A second limitation of the present study is that participants only completed one writing 

task per language. It has been shown that writing behavior can vary even on similar tasks (van 

Weijen, 2009). However, due to limitations of the time needed to collect more than one writing 

task per participant in each language, it was not possible to include multiple tasks per language per 

participant in the current study.  

 

5.8 Future Research  

One variable that was not considered in the present study that could contribute even further to our 

understanding of how writers write is that of time. Roca de Larios et al. (2008) showed that the 

cognitive behaviors of writers varied at different points in the writing process and that proficiency 

level also affected how writers differentiated the distribution of cognitive behaviors during the 

writing task. It has also been shown that pausing frequency and length vary throughout the writing 

process (Barkaoui, 2019; Van Waes & Leijten, 2015). A future study could explore if writers 

differentiate their pausing and cognitive behaviors over time in a similar way across languages. 

 Another future study could incorporate features of the final text into the analysis. Few 

studies have made the connection between online writing behaviors, individual differences in 

writing, and their effect on the end product. The relationship between pauses, working memory, 

and proficiency level on the texts that were produced is still not clear and a study that investigates 

this would fill a gap that has largely been ignored in L2 writing research.   
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It was also seen from the stimulated recall comments that some participants noticed gaps 

between what they wanted to say in their L2 and the language they had available to say it and they 

took different approaches to resolve this problem. A future study could examine which of the 

approaches proved to be successful and which did not to determine if there are strategies that could 

be taught to those who are learning to write in an L2.   

The current study did begin to fill some gaps in our current knowledge of L2 writing, but 

this is an area that is still ripe for more investigation.  
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APPENDIX: QUESTIONNAIRES 

 

Language Background Questionnaire 

Part 1: Background Information 

Code 

1. Gender  

• Male 

• Female 

2. Age 

[Textbox: open-ended item] 

3. Academic Year 

• Freshman 

• Sophomore 

• Junior 

• Senior 

• Other: [Textbox: open-ended item] 

4. Major 

[Textbox: open-ended item] 

5. Country of birth 

[Textbox: open-ended item] 

6. What is your native language?  

• English 

• Spanish 

• Other [Textbox: open-ended item] 

7. What language(s) do you speak at home?  

• English 

• Spanish 

• Other [Textbox: open-ended item] 

7a. If more than one, with whom do you speak each of these languages? 

[Textbox: open-ended item] 

8. Other than Spanish, do you have any experience learning other languages? 
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• Yes 

• No 

8a. If yes, please list the languages and how many semesters of classes you have taken. 

[Textbox: open-ended item]  

9. How old were you when you first started learning Spanish? 

[Textbox: open-ended item] 

10. Have you ever been to a Spanish-speaking reason for the purpose of studying Spanish? 

• Yes 

• No 

10a. If yes, when?  

[Textbox: open-ended item] 

10b. Where did you travel? 

[Textbox: open-ended item] 

10c. How long were you there? 

• Short term program [6 weeks or less] 

• One semester 

• 2 semesters 

• more than 2 semesters 

Part 2: Spanish Contact 

Please rate the frequency with which you use Spanish in the following situations. 

11. On average, how often do you communicate with native or fluent Spanish speaker in 

Spanish? 

• Never 

• A few times a year 

• Monthly 

• Weekly 

• Daily 

12. Respond to the following statements using the scale provided. 

I try to speak Spanish to:  
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 Never A few times a year Monthly Weekly Daily 

a. my instructor outside of class      

b. friends who are native or fluent 

speakers of Spanish 

     

c. classmates      

d. strangers whom I thought could 

speak Spanish 

     

e. service personnel (e.g. bank 

clerk, cashier) 

     

f. a host family, if living in a 

Spanish speaking country 

     

 

13. For each of the items below, choose the response that corresponds to the amount of time you 

estimate you spend on average doing each activity in Spanish for class related assignments: 

 Never A few times a semester Monthly Weekly Daily 

a. watching Spanish language 

television 

     

b. reading Spanish language 

newspapers 

     

c. reading novels in Spanish      

d. listening to songs in Spanish      

e. reading Spanish language 

magazines 

     

f. watching movies or videos 

in Spanish 

     

 

14. For each of the items below, choose the response that corresponds to the amount of time you 

estimate you spend on average doing each activity in Spanish for non-class related assignments: 

 Never A few times a semester Monthly Weekly Daily 

a. watching Spanish language 

television 

     

b. reading Spanish language 

newspapers 

     

c. reading novels in Spanish      

d. listening to songs in Spanish      

e. reading Spanish language 

magazines 

     

f. watching movies or videos 

in Spanish 

     

 

15. Please list any other activities you commonly do using Spanish. 

[Textbox: open-ended item] 
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Writing Background Questionnaire 

 

English Writing 

1. How often did you write English papers in…  

 very often somewhat often not very often almost never 

a. elementary school?     

b. junior high/middle school?     

c. high school?     

 

2. What kind of English writing did you do in high school? (choose all that apply) 

o compositions/essays 

o research papers 

o creative writing (e.g., stories) 

o summary/evaluation/critique of readings 

o other [Textbox: open-ended] 

3a. Did you receive English writing instruction in high school? 

• Yes 

• No 

3b. If yes, what was the content of the instruction? (e.g., thesis statement, organizational patterns, 

how to site outside sources of information) 

[Textbox: open-ended item] 

4a. Have you taken any university level English writing courses?  

• Yes  

• No 

4b. If yes, which one(s)? 

[Textbox: open-ended item] 

4c. If not, why not?  

[Textbox: open-ended item] 

5a. How many English reports/research papers do you write per semester (on average) as a 

university student? 

• less than 3 

• 3 to 5 
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• 6 to 8 

• 9 to 10 

• more than 10 

5b. How long are the English reports/papers on average (in typed, double-spaced pages, not 

including references)? 

• less than 5 pages 

• 5 to 10 pages 

• 11 to 15 pages 

• more than 15 pages 

 

Spanish writing 

8a. Did you study Spanish in high school?  

• Yes 

• No 

8b. If yes, how often did you write Spanish paragraphs or essays in high school?  

• very often 

• somewhat often 

• not very often 

• almost never 

9. What kind of Spanish writing did you do in high school? (e.g., composition) 

[Textbox: open-ended item] 

10a. Did you receive instruction in writing Spanish paragraphs or essays in high school? 

• Yes 

• No 

10b. If yes, what was the content of the instruction? (e.g., organization, linking expressions) 

[Textbox: open-ended item] 

11. How long were the texts you wrote in Spanish in high school?  

• 1 paragraph 

• 2-3 paragraphs 

• 2-3 pages (typed, double spaced) 
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• 4-5 pages (typed, double spaced) 

• more than 5 pages (typed, double spaced) 

12. Have you ever studied Spanish in a Spanish speaking country?  

• Yes 

• No 

If yes,  

13. How many Spanish language courses did you take?  

[Textbox: open-ended item] 

14a. Did you receive instruction in writing Spanish paragraphs or essays in the Spanish speaking 

country?  

• Yes 

• No 

14b. If yes, what was the content of the instruction? (e.g., organization, linking expressions) 

[Textbox: open-ended item] 

15. How long were the texts you wrote in the above courses?   

• 1 paragraph 

• 2-3 paragraphs 

• 2-3 pages (typed, double spaced) 

• 4-5 pages (typed, double spaced) 

• more than 5 pages (typed, double spaced) 

16a. Have you transferred from another university?  

• Yes  

• No 

16b. If yes, please list the name of the university 

[Textbox: open-ended item] 

17a. Did you receive instruction in writing Spanish paragraphs or essays at your former school?  

• Yes 

• No 

17b. If yes, what was the content of the instruction? (e.g., organization, liking expressions) 

18. How many Spanish courses have you taken at Georgetown University? 

[Textbox: open-ended item] 
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19a. Have you received instruction in writing Spanish paragraphs or essays at Georgetown? 

• Yes 

• No 

19b. If yes, what was the content of the instruction? (e.g., organization, liking expressions) 

20. Please list the courses you have taken and mark approximately how long the texts you have 

written in those courses were.  

Course 1 

paragraph 

2 -3 

paragraphs 

2-3 pages 

(typed, double-

spaced) 

4-5 pages 

(typed, double-

spaced) 

more than 5 

pages (typed, 

double-spaced) 

      

      

      

      

      

      

 

21. How well can you express yourself in written Spanish? 

• I can say everything I want to say 

• I can say most everything I want to say, with some minor problems 

• I can express my basic ideas, but have some difficulty with more complex ones 

• I cannot express most of what I want to say 

22. How would you evaluate your Spanish writing proficiency level? 

• intermediate 

• higher intermediate 

• low advanced 

• advanced 

23. How important is it to you to be able to write well in Spanish?  

• 1 not very important 

• 2 somewhat important 

• 3 important 

• 4 very important 

24. a Do you engage in writing in Spanish outside of classroom assignments? 

• Yes  
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• No 

24. b If you answered yes, what kind of writing (ex: Creative Writing, journaling, social media, 

Memos etc.) 

[Textbox: open-ended item] 

25. a. Do you foresee yourself using written Spanish in your career? 

• Yes 

• No 

25. b. If yes, how so? 

[Textbox: open-ended item] 

 

 

Adapted from: 

 

Rinnert, C., Kobayashi, H., & Katayama, A. (2015). Argumentation text construction by  

Japanese as a foreign language writers: A dynamic view of transfer. The Modern  

Language Journal, 99(2), 213-245. http://dx.doi.org/10.1111/modl.12210. 
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