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Abstract 

Text skimming is a common reading behavior that occurs when 
readers scan text at a faster than normal rate to attempt to form 
understanding when not able to read at normal speed.  Research 
has suggested that reading time varies across a skimmed text, 
guided by attention and comprehension goals.  However, do 
individual differences in the ability to manage attention affect 
skimming?  Are those better at managing attention (i.e., high 
working memory) also better at managing text skimming?   
Two experiments were conducted where participants who 
varied in WMC were asked to skim an unfamiliar expository 
text, both on a computer, and while being eyetracked.  In both 
experiments, while participants did spend more time reading 
earlier portions of the text, this did interact with WMC.  Those 
higher in WMC balanced their reading efforts more equally 
across the entire text, suggesting that text skimming behavior 
is sensitive to differences in WMC. 

Keywords: text skimming; working memory capacity; 
expository text  

Introduction 

Text skimming or scanning is a common reading behavior 

that is often exhibited when readers are either pressed for 

time or face other processing constraints that prohibit a more 

‘normal’ reading.  Instead, these constraints encourage 

readers to perform a more cursory examination of text, 

skipping and scanning through the text in an attempt to locate 

critical pieces of information that might be useful or relevant 

for comprehension of the text.  Like most cognitive activities, 

such skimming behaviors produce a stark speed versus 

accuracy tradeoff.  Faster or more rapid forced reading 

creates a precipitous decline in not only comprehension, but 

also even the ability to identify relevant information (e.g., 

Dyson & Haselgrove, 2000; Masson, 1982).  While it is 

possible to practice skimming and increase comprehension 

(Rayner et al., 2016), or even change the nature of the rapid 

presentation of the text (Masson, 1983) or features of the text 

itself (Duggan & Payne, 2009) to increase learning, 

ultimately such faster non-natural reading often leads to 

significantly worse understanding.   

The negative effects of having to skim are also obvious 

relative to actual reading behavior.  Not surprisingly, forcing 

a reader to skim does seem to fundamentally change how 

individuals read.  For example, in a study where participants 

skimmed expository text, readers allocated reading efforts in 

one of 2 ways, by either (1) sampling (e.g., select information 

based on some a priori perceived relevance), or (2) 

satisficing (e.g., using increases in comprehension as a basis 

for guiding reading efforts; Reader & Payne, 2007).  While 

satisficing is the more common strategy, manipulating levels 

of prior knowledge of either the content area or the structure 

of the text did cause readers to more often engage in sampling 

(Duggan & Payne, 2009; Reader & Payne, 2007).  In other 

words, higher knowledge individuals (either defined by 

content area or knowledge of text structure) were better 

positioned to sample rather than satisfice when skimming.  

While this could be due to a number of reasons, it is 

reasonable to suspect that higher levels of knowledge of any 

kind likely alleviated some of the processing demands of 

skimming a text, permitting a more balanced consideration of 

the entire text (i.e., sampling).   

Regardless, critical to both explanations of text skimming 

is the goal-driven allocation of attention to manage and guide 

comprehension goals.  This seems to suggest that those who 

are less adept at managing goal-related behavior or directing 

attention might demonstrate different skimming patterns than 

individuals who are better able to control their attention.  The 

above results on prior knowledge seem to suggest that 

availability of additional attentional resources might in fact 

encourage more sampling that satisficing skimming 

behavior.  In fact, much psychometric research has confirmed 

that there do exist natural differences in the utilization of 

attention and are captured by the construct of Working 

Memory Capacity (WMC), originally proposed by Baddeley 

and Hitch (1974). 

Working Memory Capacity 

The working memory system (see Conway et al., 2005 for a 

review) is a cognitive system that is composed of 2 
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fundamental components: a central executive that is tasked 

with the retrieval, organization and management of task 

related information, and several slave systems, which serve 

as storage areas or workspaces and are specific to the type of 

information being maintained (e.g., phonological loop for 

verbal, visuospatial sketchpad for visual).  Importantly, 

individual differences in WMC predict performance in higher 

order cognitive tasks not due to differences in the amount of 

resources available, but rather the effective management of 

available resources (Kane, Bleckley, Conway & Engle, 

2001).  In other words, the control of attention appears key to 

understanding the role of the WM system, and it is not 

necessarily the overall capacity (i.e., amount) of possible 

attention.   

For example, those higher in WMC are more likely to not 

only maintain goals (Unsworth, Redick, Spillers & Brewer, 

2012), but also ensure they are executed effectively (i.e., a 

type of monitoring).  This benefit is observed not only in 

more abstract tasks like Ravens Advanced Progressive 

Matrices (RAPM), but relevant to the current investigation, 

especially so for the reading and comprehension of text.  Not 

only are those higher in WMC more likely to form more 

complete mental models of text at a global level (Linderholm 

& vsn den Broek, 2002), but are also more adept at local text 

processing and the generation of such things like bridging 

inferences (Singer & Ritchot, 1996).  Relative to text 

skimming, as managing this behavior appears directly 

connected to the allocation of attention, it is expected that 

those who differ in WMC will likely demonstrate different 

text skimming strategies.  As sampling seems to be 

encouraged by prior knowledge and the freeing of cognitive 

resources to better search for information, it seems likely that 

those higher in WMC are more likely to demonstrate this 

skimming strategy than those lower in WMC.   

Experiment 1 

In this first experiment, participants who varied in WMC 

were asked to skim an expository text.  The text was 

presented paragraph-by-paragraph (7 total), and reading time 

was recorded for each paragraph.  Reading time was then 

compared across WMC groups, for each paragraph.   

Participants  

One-hundred three (N=103; 68.9% female) undergraduates 

from a large public university in the United States were 

solicited for participation.  All participants received course 

credit in an introductory psychology course, and this research 

was approved by the university IRB prior to its conduct, 

consistent with the guidelines of the APA and the Declaration 

of Helsinki.   

Materials 

Demographics Participants reported their age, the number of 

hours they read per week, how much they enjoy reading (1-

6, 1 being lowest), and how much they know about the 

process of star formation (1-6, 1 being lowest). 

Text and Text Memory Measures Participants read a ~700 

word expository text on the formation of stars, which was 

divided into 7 paragraphs of approximately 100 words each.  

Participants were presented with a single paragraph at a time, 

however, were allowed to read/re-read paragraphs as they 

saw fit.  To encourage skimming behavior, participants were 

only given 70s to read the entire text, a reading rate consistent 

with other studies on text skimming (Duggan & Payne, 

2009).  Reading time was recorded for each of the 7 text 

segments. 

Participants’ memory for the text was assessed via 14 

multiple-choice questions; 2 questions were asked for each of 

the 7 text segments. 

 

Working Memory Capacity (WMC) Participants 

completed 2 complex span measures of WMC: the Reading 

Span (RSpan) and Symmetry span (SSpan) tasks (Unsworth, 

Redick, Heitz, Broadway & Engle, 2009).   

In the RSpan task, participants were given sentences 

followed by a letter. Participants were required to first judge 

whether the sentence was sensical or not (Y/N), and then 

remember the trailing letter for a later test.  When prompted, 

participants were required to report the correct letter in the 

correct order of presentation.   Sentences were presented in 

blocks of 2-5 sentences, and participants saw each block 3 

times. The SSpan task is similar in construction to the RSpan 

task, save that rather than viewing sentences, participants 

instead saw a shape and were required to judge whether said 

shape was symmetrical across a vertical axis.  Participants 

then were asked to remember the location of a red square 

among a 4x4 matrix of 16 possible locations. Participants 

were required to report the correct location of each square, in 

the correct order.  Trials were presented in blocks of 2-5 

shapes. 

Both the SSpan and RSpan tasks have been shown to be 

reliable predictors of WMC (Unsworth et al., 2009), and as 

expected were highly correlated in this sample r=.39, p<.001.  

Consistent with the recommendations of Conway et al. 

(2005), scores on these 2 tasks were standardized on a Z 

distribution and then averaged together to form a composite 

score, which should be less sensitive to unique variance in 

WMC tasks.  Participants were then divided into high- and 

low-WMC groups based on a median split of this distribution 

of composite scores to provide a more general consideration 

of WMC differences while skimming. 

Procedure 

After completing informed consent, participants first 

completed the Demographic questionnaire.  Participants were 

then asked to read the Star Formation text, and were given 

70s to read all 7 paragraphs.  Participants were informed of 

the time limit, text length and # of paragraphs prior to being 

given the text.  After the reading period had lapsed, 

participants then completed the Text Memory measure.  
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Participants then completed the WMC measures, which were 

counterbalanced across participants, and were then debriefed 

and dismissed. 

Results and Discussion 

Demographics 

There were no differences (ps > .05) observed in measured 

demographics across WMC groups, suggesting that the high- 

and low-WMC groups were well matched.  Demographics 

are visible in Table 1. 

 

 

 

 

 

 

 

Table 1.  Demographics from Experiment 1 

 

 Low WMC High WMC 

Age 20.06(3.01) 19.62(1.74) 

Hours read (week) 3.56(1.30) 3.66(1.11) 

Enjoy reading 3.54(1.42) 3.57(1.55) 

Knowledge of star 

formation 

1.82(.85) 1.89(.75) 

 

Text Memory 

Naturally, given the time constraints on reading, memory for 

text concepts was very low for both the high (M=6.09, 

SD=1.72) and low WMC groups (M=5.34, SD=1.98).  

However, this difference was significant as high-WMC 

individuals remembered information about the text better 

than low-WMC skimmers (F(1, 101)=4.28, p=.04, η2=.04). 

Reading Time 

There was a significant effect of paragraph order F(6, 

606)=55.46, p<.001, η2=.34.  Consistent with previous 

research (Duggan & Payne, 2009), those paragraphs that 

appeared earlier in the passage were read longer than later 

paragraphs.  However, there was no difference in overall 

reading time across the WMC groups F(1,101)=.01, p>.05, 

likely due to the fact that all participants read for the full 70s.  

There was a significant interaction between WMC group and 

text segment (F(6, 606)=2.68, p=.01, η2=.02).  As is visible 

in Figure 1, lower WMC individuals tended to read longer on 

initial paragraphs, but read less towards the end of the 

passage, likely due to participants running out of time given 

the abbreviated reading period.  However, high WMC 

individuals were more balanced in their approach to text 

skimming. 

 

 

Figure 1: Reading time by text segment for WMC groups.  

Error bars represent the standard error of the mean. 

 

These results thus suggest that differences in the ability to 

control attention, captured by WMC, do significantly impact 

how readers skim a text. Importantly, it does appear that 

consistent with expectations, higher-WMC individuals were 

more balanced in their reading efforts, spending less time on 

initial paragraphs, and subsequently more time on later 

paragraphs. This seems consistent with a shift towards a more 

sampling-based approach to skimming by higher-WMC 

individuals, although it must be noted that the overall pattern 

of reading for both WMC groups is still also strong evidence 

of a satisficing approach to skimming.  

Experiment 2 

To provide a more detailed examination of skimming 

differences between high- and low-WMC individuals, a 

second experiment was conducted that was identical to the 

first, save that rather than reading paragraph-by-paragraph as 

in Experiment 1, participants were presented with the entire 

text all at once and were now eyetracked while reading.  

Participants 

Twenty-four (N=24) undergraduates from a large public 

university in the United States, and who had not participated 

in Experiment 1 were solicited for participation.  Twelve of 

these participants were very high in WMC, and the remaining 

12 were very-low in WMC.  These participants were 

recruited from a larger overall sample of (N=57) that had 

completed both WMC measures as part of a prescreening 

effort.  Very high-WMC participants were from the upper 1/3 

of this larger distribution while low-WMC individuals were 

from the lower 1/3 of this WMC distribution. Unsurprisingly, 

there was a significant difference in composite WMC score 

for these 2 groups (F(1,22)=255.02, p<.001, η2=.92 ).  This 

extreme groups design was intentional as to provide a strong 

explicit comparison between those who varied in WMC.  All 

participants received course credit in an introductory 

psychology course, and this research was approved by the 

university IRB prior to its conduct, consistent with the 

guidelines of the APA and the Declaration of Helsinki.   
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Materials 

Text, Text Memory and WMC measures  All materials 

were identical to Experiment 1, save the Star Formation text 

was presented all at once on a single screen, and paragraph-

by-paragraph as in Experiment 1. 

 

Eyetracker Participants read the text on single 25” computer 

monitor, running at 1920x 1080 resolution.  Participants were 

eyetracked with a Tobii X120, which samples eye positions 

for both eyes at 120Hz.  While reading, participants rested 

their head on a chinrest in an attempt to minimize head 

movement.   

Overall number of fixations, fixations per paragraph, and 

reading time per paragraph were recorded.  All participants 

read for the full 70s. 

Procedure 

After providing informed consent, participants first 

completed the Demographic Questionnaire, and then were 

calibrated on the eyetracker and asked to read the text.  

Participants then completed the Text Memory task and were 

debriefed and dismissed.  Participants completed the WMC 

measures separately. 

Results and Discussion 

Demographics and Text Memory 

As in Experiment 1, there were no differences between the 

WMC groups in terms of relevant demographics, or their 

memory for the text as measured by the Text Memory test 

(ps>.05).  The lack of an effect on the memory test might be 

due to the smaller sample size. 

Fixations by paragraph 

To examine whether WMC groups distributed their fixations 

equally across the 7 paragraphs, the number of fixations per 

each paragraph was analyzed.  There was found to be no 

reliable differences in overall number of fixations on the text 

for the high- (M=228.58, SD=71.76) and low-WMC 

(M=239.67, SD=58.23) groups F(1,22)=.17, p>.05.  As the 

length of reading was constant for all participants (70s), this 

suggests that WMC groups not only fixated equally on the 

text, but also that these fixations were equivalent in terms of 

their duration.  However, there was a significant effect of 

paragraph, again such that earlier paragraphs received more 

fixations than later paragraphs (F(6,132)=19.94, p<.001, 

η2=.39).  There was also a significant interaction between 

paragraph and WMC group (F(6,132)=5.28, p<.001, η2=.10).  

As is visible in Figure 2, consistent with reading time results 

from Experiment 1, high-WMC individuals were more likely 

to balance their fixations across text paragraphs while 

skimming, whereas low-WMC individuals exhibited extreme 

satisficing behavior. 

 

 
 

Figure 2.  Number of fixations by paragraph for each WMC 

group. Error bars represent the standard error of the mean. 

Reading Time by Paragraph 

In terms of reading time by paragraph, there was a significant 

effect of paragraph (F(6,132)=34.20, p<.001, η2=.56.  Just as 

in Experiment 1, earlier paragraphs were read longer than 

later paragraphs.  However, there was no main effect of 

WMC group (F(1,22)=.89, p>.05) which is again not 

surprising given that all participants read for the full 70s.  As 

in Experiment 1, there was however a significant interaction 

for reading time for paragraph by WMC (F(6,132)=4.56, 

p<.001, η2=.08.  As is visible in Figure 3, those higher in 

WMC were more balanced in their reading efforts, whereas 

lower WMC individuals were more likely to spend more time 

on earlier paragraphs and thus have less time for later 

paragraphs. 

 

 
 

Figure 3.  Reading time (msec) for each paragraph by 

WMC group.  Error bars represent the standard error of the 

mean. 

General Discussion 

The results from two studies on text skimming suggest that 

how readers skim a text is directly related to differences in 
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WMC.  As skimming strategies are largely attentionally 

driven (Duggan & Payne, 2009), this finding is consistent 

with expectations that how well participants can control their 

attention should naturally produce differences in skimming. 

In both paragraph-by-paragraph presentations (Experiment 

1), and a more natural presentation that was eyetracked 

(Experiment 2), participants lower in WMC were more likely 

to demonstrate satisficing behavior, such that they spend 

most of their time in the initial portions of the text, and 

subsequently less time on later portions.  Higher WMC 

individuals, however, do seem to demonstrate a shift towards 

more sampling behavior, and seem to balance their reading 

efforts (in terms of time and fixations) more consistently 

across paragraphs. 

Taken together, the results of these experiments 

demonstrate that individual differences in WMC not only 

impact reading in general (i.e., Daneman & Carpenter, 1980), 

but also in the more extreme cases of reading behavior like 

skimming.  Thankfully, prior research has suggested that like 

most behavior, practice can enable more efficient or different 

skimming patterns (Rayner et al, 2016; Reader & Payne, 

2007).  The current research highlights the need to perhaps 

consider individual differences when not only designing 

reading interventions, but also structuring reading 

experiences. 
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